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ye¢kaùu 

by; tallj, § WodyrK jYfhka 4 jk tallfha § yd 5 jk tallfha § m%;sl%shdjla 

isÿùu i|yd wKqj, uQ,sl yeisÍï rgd" tajdfha fN!;sl ;;a;aj yd Yla;s wjYH;d 

mej;sh hq;= wdldrh úia;r lr we;¡ kuq;a m%;sl%shl yd M,j, m%udK yd tajdfha wKql 

iajNdjh okakd kuq;a" ridhksl m%;sl%shd fld;rï fõ.hlska isÿ jkjd o hkak yd ta 

i|yd imsßh hq;= wjYH;d ms<sn| wmf.a wjOdkh fuf;la .=Kd;aulj fhduq lr ke;¡ 

tneúka fï tallh uÕska m%;sl%shdjl YS>%;dj i,ld n,k pd,l úoHdj flfrys 

wjOdkh fhduq lrjhs¡ wm úiska m%;sl%shdjl YS>%;dj" ta i|yd n,mdk idOl" tu 

n,mEï úia;r flfrk isoaOdka; yd m%;sl%shl M, njg m;a ùfï mshjrj, oS isÿ jk 

fjkialï mrSlaIdjg ,la lrkq ,efí¡ tfia u fï tallh uÕska m%;sl%shd YS>%;djh 

ms<sn|j we;s idudkH woyia yd ta i|yd n,mdk uQ,sl idOl jk idkaøKh/ mSvkh" 

fN!;sl ;;a;aj" W;afm%arl yd WIaK;ajh y÷kajd fokq ,nhs¡ ;j ÿrg;a fõ. kshuh 

uÕska fõ.h m%ldY lsÍu" tys ix>gl ks¾Kh lsrSu" m%;sl%shdj isÿùfï oS idkaøK 

flfia fjkia fõ o hkak oelaùu yd w¾O wdhq ld,fha w¾:h idlÉPd lrkq ,nhs¡ 

fuhg wu;rj" m%;sl%shd hka;%K" m%;sl%shd mshjr yd ridhksl m%fNao úia;r lrkq ,nk 

w;r m%;sl%shlj, nkaOk ì£u yd M,j, nkaOk iEoSu uÕska fuh ksrEmKh lrkq 

flf¾¡  

1.1 ridhksl pd,l úoHd ixl,amh 

mia jeks tallfha oS ^Yla;s úoHdj& wms ridhksl m%;sl%shd ms<sn`o hï woyila ,nd 

.;af;uq' ridhk úoHdj m%Odk jYfhka u iajNdjfha ke; fyd;a øjHj, isÿ jk wm 

wjOdkhg md;% jk fjkia ùï yd iïnkaO jQjls' tn`ÿ fjkialï ir, f,i iólrK 

wdldrfhka m%ldY flfrk w;r" tajd ridhksl m%;sl%shd f,i ie,fla' ´kE u 

ridhksl m%;sl%shdjla wOHhkh lsÍfï oS wms my; oelafjk oE fiùug h;ak oruq' 

^a& m%;sl%shdfõ idOH;dj( fuh ;dm .;s úoHdfjka fm/hsh yels h' ksoiqkla 

f,i m%;sl%shdjla yd wkqnoaO Yla;s úm¾hdi ∆𝐻 yd ∆𝐺 jeks ;dm.;sl rdYs 

u`.ska m%ldY l< yels h' ;j o ksh; WIaK;ajfha oS yd mSvkfha oS ∆𝐺 < 𝑂 

jk m%;sl%shd idOH ^iajhx isoaOj isÿ jk& nj wms oksuq' fuhska m%;sl%shdjla 

l=uk ÈYdjg isÿ jkafka oehs lshfõ' 

(b) m%;sl%shdfõ m%udKh wfmalaIs; M, ksmojñka m%;sl%shdjla fld;rï ÿrlg isÿ 

jkafka oehs ñka meyeos,s flfrk w;r" fuh ridhksl iu;=,s;;dj u`.ska 

ks¾Kh l< yels h ^12 tallh&' iu;=,s;;d kshuh ms<sn`o oekqñka fuh 

m%udKlrKh l< yels h' 

fuhg wu;rj" wm wjOdkhg md;% úh hq;= ta yd iudk jeo.;alulska hq;a ;j;a 

wx.hla fõ' tkï m%;sl%shdfõ YS>%;dj yd ta fõ.h md,kh lrk idOl h' fuys oS hï 

okakd wjia:djla ^m%udKh& fj; <`.d ùug m%;sl%shdjla .kakd ld,h wOHhkh l< 

hq;= h' ;j o" m%;sl%shl j, njg mßj¾;kh jk wdldrh fyj;a m%;sl%shdfõ hka;%Kh 

o; hq;= h' fï ish,q m%Yakj,g ms<s;=re zridhksl pd,l úoHdjZ hkqfjka ye`Èkafjk 

ridhk úoHdfõ YdLdj u`.ska fidhd .; yels h' tu`.ska m%;sl%shdj, YS>%;dj yd tajfha 

hka;%K yeoEÍug ,la flf¾' 

hï m%;sl%shdjla isÿ ùug kï" th moaO;sfha WIaK;ajh yd mSvkh jeks fok ,o ;;a;aj 

hgf;a ;dm.;sl jYfhka fia u pd,l jYfhka o wkqn, ,eìh hq;= h' fï mo 
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idfmalaI h' tkï" M,hl wjYH m%udKh iEoSug ;rï ;dm.;sl f,i m%;sl%shdj wkqn, 

,eìh hq;= w;r" wjYH ld, mßudKh ;=< oS iïmQ¾K;ajh lrd hEug ;rï pd,l 

;;a;aj Bg ys;lr úh hq;=h' WodyrK jYfhka kHIaál m%;sl%shd isÿ jkafka 

;;amrhlskq;a Nd. .Kkla ;=< b;d fõ.fhks' tfy;a ñksrka" Èhuka;s njg 

mßj¾;kh ùug jir ñ,shk .Kkla .; fõ' fuhg fya;=j fojkqj lshk ,o 

m%;sl%shdfõ bÈß .uk i`oyd wNsNjd ,sh hq;= il%shk Yla;sfhys ^Ea& wêl njhs' tfia u" 

wKql uÜgñka" m%;sl%shdfõ fõ.h yd M, md,kh lrk isoaê wkql%uh fyj;a 

m%;sl%shdfõ hka;%Kh wm úiska i,ld ne,sh hq;= h' tneúka m%;sl%shdj, YS>%;d 

wOHhkh fndfyda lafIa;% i`oyd jeo.;a fõ' iu;=,s;;d ksh; idOlh" m%;sl%shdfõ ∆𝐺 

hk ;dm.;sl rdYsh yd iïnkaO jk nj o fuys,d ie,ls,a,g md;% úh hq;= h' fï 

idOl ir, jYfhka 1.1 rEmfha oelafjk mßÈ l%udkqrEms f,i fmkakqï l< yels h' 

 

 

 

 

 

1'1 rEmh ;dm.;s úoHdjg yd pd,l úoHdjg wkqj ridhksl m%;sl%shdj, md,kh 

m%;sl%shdj, ;dm .;sl md,kh isÿ jkafka tka;e,amsh" tkafg%dmsh yd WIaK;ajh u`.sks' 

pd,l wOHhk" ridhksl m%;sl%shdjl fõ.h fyj;a YS>%;dj ks¾Kh lsÍug Wmldß 

jkjd muKla fkd j" m%;sl%shd YS>%;d fjkia l< yels ;;a;aj o úia;r lrhs' 

idkaøKh" WIaK;ajh" mSvkh yd W;afm%arl jeks idOl m%;sl%shdjl fõ.h flfrys 

n,mdhs' fï wOHhkj, § m%;sl%shd jQ fyda iEÿKq m%udK jeks ueksh yels rdYs wOHhkh 

lsÍu u`.ska tajd jeh jqKq ke; fyd;a ksmojqKq YS>%;d wOHhkh lsÍu ufyalaI uÜgñka 

isÿ l< yels fõ' wKql uÜgfï §" ÈYdk;sh yd ne`ÿKq m%;sl%shd hka;%K yd 

ix>Ügkhg md;% jk wKqj, m%fõ. yd Yla;s ie,ls,a,g .; hq;= h' idudkHfhka fï 

mrdñ;s uekSu wmyiq h' 

ridhksl l%shdj,s flfrys wjOdkh fhduq lrk úg wmg fmkS hk lreKla kï" 

iafMdagk m%;sl%shd jeks ridhksl l%shdj,s /ila ;;amrhlska mx.=jl § isÿ ù ksu jk 

nj h¦ ta w;r hlv u, ne`oSu jeks l%shdj,s i`oyd b;d oS¾> ld,hla" we;eï úg 

Y;j¾I .Kkla .; jk nj h' is,aj¾ laf,darhsâ iqÿ wjlafIamh foñka c,Sh 

fidaähï laf,darhsâ ødjKhla" c,Sh is,aj¾ khsÜf¾Ü ødjKhla iu`. m%;sl%shd lsÍu 

jeks ødjK udOHfha isÿ jk whksl m%;sl%shd isÿ jkafka b;d flá ^tfy;a ÈhqKq 

;dlaIKsl l%uj,ska ueksh yels& ld,h oS h' fï uÜgfï oS ieneúka u ridhksl pd,l 

úoHdj hgf;a wm úiska yodrkq ,nkafka b;d fõ.fhka fyda b;d fifuka fyda isÿ 

fkdjk m%;sl%shd muKs' idudkHfhka ridhksl m%;sl%shdjl oS m%;sl%shl wKqj, nkaOk 

ì`oSu;a" M, wKqj, nkaOk ;ekSu;a isÿ fõ' fok ,o WIaK;ajhl oS m%n, nkaOk 

ìf`ok m%;sl%shdjlg jvd ÿn, nkaOk ìf`ok m%;sl%shdjla fõ.j;a nj f;areï .ekSu 

myiq h' ødjKfha oS m%n, úoHq;a úÉfþoH jeks whksl ixfhda. iïmQ¾Kfhka 

whkSlrKh jk neúka whksl m%;sl%shdjl oS nkaOk ì`oSula isÿ fkd fõ' tfyhska 

whksl m%;sl%shdjla fõ.j;a h' úúO m%;sl%shdj, oS ìf`ok nkaOkj, Yla;s tlsfklg 

fjkia jk neúka tajd isÿ jkafka úúO fõ.j,sks' fok ,o WIaK;ajhl oS wvqfjka 

nkaOk m%;sixúOdkh jk m%;sl%shd" ie,lsh hq;= ;rñka nkaOk m%;sixúOdkh jk 

ridhksl m%;sl%shdjl 

md,kh 

;dm.;sl 

pd,l 
YS>%;d" WIaK;aj,  

ils%hk Yla;sh ^Ea& 
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m%;sl%shdj,g jvd idudkHfhka fõ.j;a h' ridhksl pd,l úoHdj fyj;a m%;sl%shd 

iïnkaO pd,l úoHdj hkq ridhksl l%shdj,sj, YS>%;d ms<sn`o wOHhkhs' úúO 

mÍlaIKd;aul ;;a;aj ridhksl m%;sl%shdjl fõ.h flfrys n,mdkafka flfia oehs 

.fõIKh lsÍu ridhksl pd,l úoHdjg wh;a jk w;r" bka m%;sl%shdj, hka;%K yd 

ixl%uK wjia:d iïnkaO f;dr;=re wkdjrKh flf¾' ;j o tu`.ska ridhksl 

m%;sl%shdjl .;s ,laIK úia;r flfrk .Ks;uh wdlD;s ^fõ. iólrK& f.dvke`.Su 

o isÿ flf¾' tneúka" my; úia;r flfrk mßÈ m%;sl%shd yd tajdfha YS>%;d ms<sn`o uQ,sl 

wjfndaOhla ,eîu jgfka h' 

w;sYS>% ^laI‚l& m%;sl%shd 

fï m%;sl%shd w;sYh fõ.j;a jk w;r m%;sl%shl tlsfkl iu`. .egqKq ie`.Kska isÿ fõ' 

fï ksid tajd wdY%s; moaO;sfha isÿ jk we;eï fjkialï wmg oel .; fkdyels h' 

fïjd whksl úfYaI w;r isÿ jk neúka ye`Èkafjkafka whksl m%;sl%shd hkqfjks' ;j;a 

fndfyda m%;sl%shd W;afm%arlj, mDIaG u; isÿ fõ' tajd o jvd fõ.j;a jk w;r 

idudkHfhka isÿ jkafka ;;amr 10
-12

 - 10
-18

 w;r ld,dka;rhl oS h' idïm%odhsl Ys,amSh 

l%uj,ska fï m%;sl%shdj, YS>%;d ks¾Kh l< fkd yels h' tfy;a bf,lafg%dak yqjudre 

l%shdj,s mjd wkafõIKh l< yels ixl%dñ ñkqï wdY%s; w;s-fõ. f,ai¾ j¾Kdj,SlaIK 

jeks ÈhqKq ;dlaIKsl Ys,amSh l%u oeka wm i;= h' w;sYS>% m%;sl%shdj,g ksoiqka f,i 

wmg i,ld ne,sh yels m%;sl%shd lsysmhla kï¦ 

is,aj¾ khsÜf¾Üj, yd fidaähï laf,darhsâj, b;d idkaø ødjK folla ñY% l< 

úg is,aj¾ laf,darhsâ wjlafIam ùu 

AgNO3(aq) + NaCl(aq)                AgCl(s) + NaNO3(aq) 

c,Sh ødjK f,i we;s m%n, wï,hla" m%n, Niauhlska WodiSk ùu 

HCl(aq) + NaOH(aq)            NaCl(aq)  + H2O(l) 

b;d fifuka isÿ jk m%;sl%shd 

b;d fifuka isÿ jk fkd tfia kï ldur WIaK;ajfha oS lsis fia;a isÿ fkd jk 

iuyr m%;sl%shd o fõ' tneúka tjeks m%;sl%shdj, pd,lh wOHhkh lsÍu wiSre h' 

ksoiqka iuyrla kï"  

ldur WIaK;ajfha oS yhsv%cka yd Tlaiscka w;r m%;sl%shdj¦ by< WIaK;ajj, oS 

^1000 K& fuh wêl f,i iafMdagl fõ'  

ldnka yd Tlaiscka w;r m%;sl%shdj ^fldala iajhxisoaO j .sks fkd .kakd w;r 

m%;sl%shd fkd ù jd;fha mj;S&' 

uOHia: m%;sl%shd 

by; i`oyka wka; fol w;r jk fndfyda m%;sl%shd o fõ' ldur WIaK;ajfha oS uOHia: 

yd ueksh yels fõ.j,ska isÿ jk fïjdfha pd,lh wmg úoHd.dr ;;a;ajh hgf;a 

wOHhkh l< yels h' tjka m%;sl%shd i`oyd iq,n WodyrK lsysmhla my; oelafõ' 

yhsv%cka fmfrdlaihsâj, úfhdackh( 

2H2O2(aq) → 2H2O(l) + O2(g)  
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khsg%cka fmkafgdlaihsâj, úfhdackh( 

2N2O5(g) → 2N2O4(g)+ O2(g)  

tiagrhl c,úÉfþokh( 

CH3COOC2H5(aq) + NaOH(aq) → CH3COONa(aq) + C2H5OH(aq) 
 

c,Sh ødjKfha oS iqfl%daiaj, wmj¾;kh( 

 C12H22O11(aq) + H2O(l)  → C6H12O6(aq) + C6H12O6(aq) 

khsg%cka vfhdlaihsâ yd ldnka fudfkdlaihsâ w;r m%;sl%shdj( 

NO2(g) + CO(g)  → NO(g) + CO2(g)  

khsg%ßla wï,h yd ;fhdai,af*aÜ w;r m%;sl%shdj( 

 Na2S2O3(aq) + 2HNO3(aq)   S(s) + 2NaNO3(aq) + SO2(g) + H2O(l) 

f*ßla laf,darhsâ yd fmdgEishï whvhsâ w;r m%;sl%shdj( 

 2I–(aq) + 2Fe3+(aq)  I2(aq)  + 2Fe2+(aq) 

yhsfv%dlaf,daßla wï,h yd le,aishï ldnfkaÜ w;r m%;sl%shdj( 

 CaCO3(s) + 2HCl(aq)  CaCl2(aq) + H2O(l) + CO2(g) 

ridhksl l%shdj,sj, YS>%;d" tajd isÿ jk ;;a;aj fjkia lsÍfuka jeä lsÍug fyda wvq 

lsÍug yels h' ksoiqkla f,i" ldur WIaK;ajfha oS b;d fifuka isÿ jk"             

CO + 2H2 → CH3OH hk m%;sl%shdfõ YS>%;dj" 400 oCl WIK;ajhla fyda 300 atml 

mSvkhla mj;ajd .ekSfuka fyda W;afm%arlhla Ndú; lsÍfuka by< kexúh yels h' 

wdydr YS;lrKhl ;nd .ekSfuka tajd krla jk fõ.h wvq lr .; yels h' 

pd,l úoHd;aul yeoEÍïj,ska wmg fok ,o ;;a;aj hgf;a oS hï m%;sl%shdjl fõ.h 

fm/hsh yels h' tfia u wNsu; YS>%;djlska m%;sl%shdj isÿ jk mßÈ ;;a;aj yeisrúh 

yels h' l¾udka;j, oS fuh ld¾ñl M, iEoSu fõ.j;a lsÍu i`oyd m%fhdackj;a jk 

w;r m%;sl%shdfõ hka;%Kh mqfrdal:kh lsÍug o fhdod .; yels h' 

1.2     m%;sl%shdjl YS>%;dj 

úúO m%;sl%shd úúO fõ.j,ska isÿ úh yels h' fifuka isÿ jk m%;sl%shdj,g we;af;a wvq 

fõ.hls' blaukska isÿ jk m%;sl%shdj,g jeä fõ.hla we;' by; i`oyka ksoiqka 

oelajqKq ñksrka" oshuka;s njg mßj¾;kh ùfï ridhksl úm¾hdi yd mdIdK ÔrKh 

ùu b;d fifuka isÿ jk m%;sl%shd jk w;r tajdfha YS>%;dj o wvq h' iafMdagk yd 

kHIaál m%;sl%shd w;sfõ.j;a m%;sl%shd fõ' tajdg we;af;a we;af;a by< YS>%;djls' 

fmdÿ m%;sl%shdjla my; oelafjk mßÈ ksrEmKh l< yels h' 

m%;sl%Shl  M, 

m%;sl%shdj isÿ ùfï oS m%;sl%shl jeh fõ¦ M, ksmfoa' fï wkqj m%;sl%hdjl fõ.h fyj;a 

YS>%;dj" tall ld,hl oS m%;sls%hlhl fyda M,hl isÿ jk m%udKfha ^idkaøKfha& 

fjki f,i w¾: oelaúh yels h' tkï ksh; WIaK;ajhl oS" 

(i) tla m%;sl%shlhl m%udKh$ idkaøKh wvq ùfï YS>%;dj fyda 
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(ii) tla M,hl m%udKh$ idkaøKh jeä ùfï YS>%;djhs 

ksh; WIaK;ajhla hgf;a oS isÿ jk my; oelafjk l,ams; m%;sl%shdj i,lkak' 

moaO;sfha mßudj ksh;j mj;skafka hehs o Wml,amkh lruq' 

A  B      

idudkHfhka" m%;sl%shd YS>%;dj ksh; WIaK;ajhl oS ld,h;a iu`. m%udKfha 

^idkaøKfha - fuh miqj meyeÈ,s flf¾& fjki weiqfrka oelaùu jvd fhda.H h' ti 
ld,fha oS ^t = 0 fkdfõ& by; m%;sl%shdfõ A ys wdrïNl m%udKh ^nA&i ujq, heh o" tt 
ld,hlg miq we;s A ys m%udKh ujq, ^nA&t hehs o is;uq' tneúka ^tt - ti& ld,dka;rfha oS 

A j, m%udKfha isÿ jQ fjki ujq, [(nA)t – (nA)i] fõ' 

 Aj, m%udKh fjkia ùfï YS>%;dj =  
[(௡ಲ)೟ି (௡ಲ)೔ ]

௧೟ି௧೔
  =  

∆(௡ಲ)

∆ ௧
 

 
tfia u B M,h i`oyd wmg fufia ,súh yels h' 

B j, m%udKh fjkia ùfï YS>%;dj =  
[(௡ಳ)೟ି (௡ಳ)೔ ]

௧೟ି௧೔
  =  

∆(௡ಳ)

∆ ௧
 

(𝑛஺)௧ <  (𝑛஺)௜ neúka" by; m%;sl%shl m%udKfha fjkfiys fyj;a ∆(𝑛஺) ys i,l=K 

>DK fõ' ´kE u ridhksl l%shdj,shl m%udKfha isÿ jk fjki Ok rdYshla f,i 

ie,flk nj jgyd .ekSu jeo.;a h' tneúka m%;sl%shl m%udKfha isÿ jk fjkila 

i`oyd wms >DK ,l=K Ndú; lruq' fï ksid m%udKh fjkia ùfï YS>%;dj yeu úg u 

Ok rdYshla fõ' fï wkqj by; m%;sl%shdfõ YS>%;dj my; oelafjk mßÈ oelaúh yelsh' 

YS>%;dj =   −
∆(௡ಲ)

∆ ௧
 =

∆(௡ಳ)

∆ ௧
 

 
fï wjfndaOh o iu`. m%;sl%shl laIh ùfï fyda M, ckkh ùfï YS>%;dj f,i" 

m%;sl%shdjl fõ.h" m%;sl%shl j, fyda M, j, m%udKh fjkia ùu iu`. iïnkaO l< 

yels h' 

fï ir, úia;r lsÍu hgf;a" m%;sl%shdjl YS>%;dj m%;sl%shlj, fyda M,j, m%udKfha 

fjki yd ta fjki isÿ ùug .; jk ld,h u; /£ mj;S' ta wkqj A → B m%;sl%shdfõ 

YS>%;dfõ úp,kh 1.2 rEmfhka oelafjk mßÈ ksrEmKh l< yels h' 
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1.2 rEmh  A → B m%;sl%shdfõ YS>%;dj hkq ksh; WIaK;ajhla hgf;a oS ld,h 

iu`. nA wvq ùfï nB fkdfyd;a jeä ùfï YS>%;djhs' ld,h;a iu`. 

m%;sl%shd YS>%;dj wvq jk nj ie,ls,a,g .; hq;= h' 

.‚;dkql+,j −
∆ (௡ಲ)

∆௧
 fyda 

∆ (௡ಳ)

∆௧
 hk rdYsh 1.3 (a) rEmfha m%ldrj ksrEmKh l< yels 

h' bka m%;sl%shd YS>%;dj" ∆𝑡 ld, m%dka;rfha § ∆(𝑛஺) fyda ∆(𝑛஻) m%udK fjkia ùu 

f,i fmkakqï flf¾' fufia m%ldYs; fõ.h ye`Èkafjkafka uOHl fõ.h hkqfjks' 

idudkHfhka b;d flá ld,hl oS fõ.h fjkia jk neúka ∆𝑡 ld,dka;rh ;=< fõ.h 

.Kkh lsÍu i`oyd tlatla ld,fha oS fõ.j, idudkHh fiúh hq;= h' B M,h yd A 

m%;sl%shlh wkqnoaOj ms<sfj<ska 1.3 (b)  yd 1.3 (c)  rEm igykaj,ska fmkakqï lr we;s 

mßÈ lsishï fufyd;l oS YS>%;dj ta fufydf;a oS jl%hg w`Èkq ,nk iam¾Ylfha 

wkql%uKhhs' m%;sl%shlfha m%udKh fjkia ùfï YS>%;djg wkqrEm wkql%uKh >DK nj 

rEmfhka meyeÈ,s h' ñka m%ldY flfrkqfha ld,h;a iu`. m%udKh wvq jk njhs' 

tneúka YS>%;dj .Kkh lsÍfïoS wms wkql%uKh bÈßfhka >DK ,l=K fhdouq' tfia u 

ld,hla iu`. wkql%uKh wvq jk nj meyeÈ,s h' fufia jkafka m%;sl%shdfõ m%.;sh;a 

iu`. m%;sl%shl laIh jk neúks' 

 
 
 
 
 
 

 
 
 

1.3 rEmh A → B m%;sl%shdfõ YS>%;dj¦ (a) ∆𝑡 ld,h ;=< § m%udKfha (∆𝑛) isÿjk 

fjki f,i YS>%;dj úia;r lsÍu' ld,h iu`. B M,fha m%udKh fjkia 

jk wdldrh oelafjk jl%h we`È iam¾Ylfha wkql%uKh f,i w¾: 

oelaùu' (b) yd ld,h iu`. A m%;sl%shlfha m%udKfha fjkia ùu ^c& 
ksrEmKh yd YS>%;dj jl%hg w`Èk ,o iam¾Ylfha wkql%uKh f,i w¾: 

oelaùu' (c)ys >DK wkql%uKfhka ld,hg tfrysj m%;sl%shlj, m%udKh 

wvq jk nj oelafjk w;r" fõ.h m%ldY lsÍfï § i,l=K udre flf¾' 

(b) yd (c) ys iam¾Ylj, wkql%uKh wvq ùfuka ld,hla iu`. 

m%;sl%shdfõ fõ.h wvq jk nj fmkakqï flf¾' 

m
%u
dK

h
 (

n)
 

ld,h 

ld,h 
(a)                                                 (b)                                                     (c) 

m
%u
dK

h
 (

n)
 

ld,h 

m
%u
dK

h
 (

n)
 

m
%u
dK

h
 (

n)
 

ld,h 
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by; wm úiska idlÉPd lrk ,oafoa m%;sl%shd YS>%;d ms<sn`o uQ,sl lreKq h' tys oS 

m%udKfha ñkqula f,i ujq,m%udKfha fjki i,lk ,È' m%;sl%shdj isÿ jk n`ÿfkys 

mrsudj V" m%;sl%shdfõ m%.ukh;a iu`. fkdfjkiaj mj;S hehs ie,l=j fyd;a 

m%;sl%shdfõ YS>%;dj" tall mßudjla ;=< tall ld,hl oS isÿ jk m%;sl%shl fyda M, 

m%udKfha fjki f,i w¾: oelaúh yels h' m%;sl%shdj isÿ jk moaO;sfha mßudj V" 

ksh; kï wmg fufia ,súh yels h( 

YS>%;dj  = 
∆(௡ಲ)

 ௏ ∆ ௧
  =  

∆(஼ಲ)

∆ ௧
    ∵   

(𝑛஺)
𝑉ൗ = 𝐶஺ ∶ idkaøKh 

tneúka wmg m%;sl%shdjl YS>%;dj tall ld,hl § m%;sl%shdjl M, fyda M,j, 

idkaøKfha isÿ jk fjki f,i m%ldY l< yels h' 

YS>%;dj =   −
∆(஼ಲ)

∆ ௧
 =

∆(஼ಳ)

∆ ௧
. 

fï ksid wmg 1.2  yd 1.3  m%ia;drj, y wlaIfha m%udKh fjkqjg idkaøKh fhÈh 

yels w;r ñka bÈßhg 1.4  rEmfha oelafjk mßÈ fok ,o m%;sl%shdjla wdY%s; m%udK 

fjki ksfhdackh lsÍu i`oyd idkaøKh fhdouq' 

 

 
 
 
 
 
 
 

 
1.4 rEmh  A → B m%;sl%shdfõ YS>%;dj¦ m%;sl%shdjl YS>%;dj ld,h;a iu`. 

idkaøKfha fjkia ùula f,i úia;r lsÍu¦ jl%j, wkql%uKfha 

wvq ùfuka ms<sìUq jk mßÈ ld,h;a iu`. YS>%;dj wvq fjhs' 

 
fï m%ia;drfhka m%;sl%shdfõ bÈß .uk;a iu`. th jv jvd fifuka isÿ jk nj o ^yeu 

m%;sl%shdjl u isÿ fkdjqK;a& fmkakqï flf¾' fuhska m%;sl%shdfõ YS>%;dj" m%;sl%shdj 

i`oyd iyNd.s jk A idkaøKh u; /£ mj;sk nj oelafõ' [A] jeä jk úg jl%fha 

nEjqu jeä jk nj o ta ksid m%;sls%hd YS>%;dj jeä nj o ie,ls,a,g .kak' m%;sl%shdfõ 

miq wjêfha § [A] wvq nj;a ta iu`. jl%fha nEjqu wvq jk nj;a meyeÈ,s h' tkï" A 

jeh j;a u m%;sl%shd fõ.h wvq fõ' m%;sl%shd YS>%;dj idkaøKh u; r`od mj;akd nj ñka 

fmkakqï flf¾' 

YS>%;dfõ tall( 

fõ.h" fok ,o ld,hla ;=< isÿ jk idkaøK fjki f,i w¾: oelafjk fyhska" 

ld,h ;;amrj,ska uksk ,oafoa kï YS>%;dfõ tall jkafka mol dm-3 s-1
h' ødjKj, 

i
dk

aø
K

h
 

ld,h 
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isÿ jk m%;sl%shd i`oyd fï tallh myiqfjka Ndú; l< yels h' jdhq l,dmfha isÿ jk 

m%;sl%shd ie,l+ l, wmg idkaøK uekSug isÿ jkafka wdxYsl mSvk f,i h' tneúka 

fõ.fha tall jkafka Pa s-1
 fyda atm s-1

 h' 

m%;sl%shdjla iïnkaOj kshdukh lrk ,oafoa fok ,o fjkila isÿ ùug .; jk ld,h 

kï" m%;sl%shd YS>%;dj ld,fha mriamrhg iudk ^iudkqmd;sl& nj jeä ÿrg;a f;areï 

.; yels h'  

A  B, m%;sl%shdfõ YS>%;dj wms my; oelafjk mßÈ m%ldY lruq' 

YS>%;dj =   −
∆(஼ಲ)

∆ ௧
 =

∆(஼ಳ)

∆ ௧
 

 
idkaøK fjki ksh;hla kï yd tu fjki isÿ ùug .; jk ld,h t kï" 

YS>%;dj =  ksh;h/𝑡 
fyda 

YS>%;dj  ଵ

 ௧
 

 
1.3        m%;sl%shd YS>%;dj yd iafgdhslsfhdñ;sh 

1'2 fldgiska fmkajd fok mßÈ ksh; WIaK;ajhla hgf;a ixjD; oDV n`ÿkl ^mßudj 

ksh; jQ& isÿ jk A → B wldrfha ir, m%;sl%shdjl YS>%;dj Aj, idkaøKh wvq ùfï 

YS>%;dj −
∆(஼ಲ)

∆ ௧
 f,i fyda Bj, idkaøKh jeä ùfï YS>%;dj 

∆(஼ಳ)

∆ ௧
 f,i m%ldY l< yels 

h' fï m%;sl%shdfõ oS Aj, tla ujq,hlska Bj, tla ujq,hla we;s fõ' tneúka tys 

fõ.h −
∆(஼ಲ)

∆ ௧
=  

∆(஼ಳ)

∆ ௧
 fõ' 

oeka wms A ujq, follska B tla ujq,hla fok m%;sl%shdjla i,luq' 

2A  B 
B tla ujq,hla ksmoùug A ujq, folla jeh flfrk neúka" A jeh ùfï YS>%;dj" B 

ksmoùfï YS>%;dj fuka fo.=Khla fõ' tfyhska m%;sl%shdfõ YS>%;dj fufia m%ldY l< 

yels h' 

−
1

2

∆(𝐶஺)

∆ 𝑡
 =  

∆(𝐶஻)

∆ 𝑡
 

th fufia o ,súh yels h( 

−
1

2

∆[A]

∆ 𝑡
 =  

∆[B]

∆ 𝑡
 

fï wkqj 𝑎𝐴 +  𝑏𝐵 → 𝑐𝐶 +  𝑑𝐷 hk idOdrK m%;sl%shdj i`oyd wmg fufia ,súh yels 

h( 

YS>%;dj = −
𝟏

𝒂

∆[𝐀]

∆ 𝒕
=  −

𝟏

𝒃

∆[𝐁]

∆ 𝒕
 =  

𝟏

𝒄

∆[𝐂]

∆ 𝒕
 =  

𝟏

𝒅

∆[𝐃]

∆ 𝒕
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ksoiqk 1.1 
fok ,o WIaK;ajhl § mßudj 1.0 dm3

la jQ oDV n`ÿkla ;=< my; oelafjk 

iólrKhg wkqj yhsv%cka fmfrdlaihsâ úfhdackh ùfï m%;sl%shdj i,lkak' 

m%;sls%hl yd M, hk folg wdY%fhka fõ.h i`oyd m%ldYkhla ,shd olajkak'  

                                2H2O2(aq)  2H2O(l) + O2(g) 

ms<s;=r 

§ we;s iafgdhslsfhdñ;shg wkqj m%;sl%shdj isÿ fj;ehs Wml,amkh lrñka ld,h;a 

iu`. m%;sl%shd ñY%Kfha we;s tla tla úfYaIfha idkaøKj, úp,kh m%ia;dr.; 

lrkak' 

m%;sl%shdfõ iafgdhslsfhdñ;shg wkqj H2O2(aq) ujq, folla" H2O(l) ujq, folla yd 

O2(g) ujq, tlla fohs' n`ÿfkys mßudj 1.0 dm3
 neúka" 

 wdrïNl idkaøK( H2O2(aq) :  H2O(l) : O2(g) =  2.0 : 0.0 : 0.0 mol dm-3
 

 wjika idkaøK( H2O2(aq) :  H2O(l) : O2(g) =  0.0 : 2.0 : 1.0  mol dm-3
 

 

1.5 rEmh fok ,o WIaK;ajhl § m%;sl%shdfõ úfYaIj, idkaøKfha úp,kh 

m%;sl%shdfõ YS>%;dj fufia ,súh yels h'  

YS>%;dj = −
ଵ

ଶ

[ୌమ୓మ]

 ௧
=

ଵ

ଶ

[ୌమ୓]

 ௧
=  

[୓మ]

 ௧
   fyda  

−[H2O2]

 𝑡
=  

[H2O]

 𝑡
 =  2

[O2]

 𝑡
 

 
by; m%ia;dr m%;sl%shdfõ iafgdhslsfhdñ;shg$fõ.hg wkql+,j ksjerÈ mßudKhlg 

w`Èk ,o nj i,lkak' tneúka t ld,hlg miqj YS>%;d ^wkql%uK& m%ia;drj,ska 

fufia .Kkh l< yels h' 

− 
[ୌమ୓మ]

 ௧
=  −

(ି)ଶ௫

 ௧
=

ଶ௫

 ௧
;  
[ୌమ୓]

 ௧
=  

ଶ௫

 ௧
   yd  

[୓మ]

௧
=  

௫

 ௧
 

 
fuhska fï m%;sl%shdfõ YS>%;dj meyeÈ,sj m%ldY fõ' fï ksid m%;sl%shdj, fõ. 

mÍlaIKd;aulj ks¾Kh lsÍug fyda ksudkh lsÍug yels nj wmg f;areï .; yels 

h' 

 

i
dK

aø
K

h
/ m

ol
 d

m
-3

 

ld,h 
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ksoiqk 1.2 
m%;sl%shl yd M, wdY%fhka my; oelafjk m%;sl%shdj, YS>%;d ,shd olajkak' 

(i) Na2CO3(aq)  + 2HCl(aq)   2NaCl(aq)  + CO2(g) + H2O(l) 

(ii) N2(g)  + 3H2(g)  2NH3(g) 

ms<s;=r 

(i) YS>%;dj =−  
∆[୒ୟమେ୓య(aq)]

∆ ௧
=  −

𝟏

𝟐

∆[ୌେ୪]

∆ ௧
 =  

𝟏

𝟐

∆[୒ୟେ୪]

∆ ௧
 =

∆[େ୓మ(g)]

∆ ௧
 

(ii) YS>%;dj =−  
∆[୒మ(g)]

∆ ௧
=  −

𝟏

𝟑

∆[ୌమ(g)]

∆ ௧
 =  

𝟏

𝟐

∆[୒ୌయ]

∆ ௧
 

 
 

 
ksoiqk 1.3 
vhskhsg%cka fmkafgdlaihsâ N2O5(g) my; oelafjk mßÈ úfhdackh fõ' 

2N2O5(g)    4NO2(g) + O2(g) 
ksh; WIaKa;ajhl § tla;rd fudfyd;l ixjD; n÷kl we;s N2O5(g)     

úfhdackh ùfï YS>%;dj 3.0  10-7 mol dm-3 s-1 
nj fidhd .kq ,eìK'  

(i) NO2(g) yd (ii) O2(g) iEÈfï YS>%;d ksudkh lrkak. 

ms<s;=r 

m%;sl%shdfõ YS>%;dj wmg fufia ,súh yels h' 

YS>%;dj = − 
ଵ

ଶ

∆[୒మ୓ఱ(g)]

∆ ௧
=  

ଵ

ସ

∆[୒୓మ(g)]

∆ ௧
=

∆[୓మ(g)]

∆ ௧
 

 

(i)
ଵ

ଶ
 3.0  10ି଻ mol dmିଷ sିଵ =  

ଵ

ସ

∆[୒୓మ(g)]

∆ ௧
 

 

(ii)
ଵ

ଶ
 3.0  10ି଻ mol dmିଷ sିଵ =    

∆[୓మ(g)]

∆ ௧
 

 

∆[NOଶ(g)]

∆ 𝑡
= 6.0  10ି଻ mol dmିଷ sିଵ 

∆[Oଶ(g)]

∆ 𝑡
= 1.5  10ି଻ mol dmିଷ sିଵ 
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ksoiqk 1.4 
ksh; WIaK;ajhl § ixjD; n`ÿkla ;=< my; oelafjk m%;sl%shdj isÿ fõ' 

2NOBr(g)  2NO(g) + Br2(g) 

tys NO(g) iE§fï YS>%;dj 2.0  10-4 mol dm-3 s-1 
nj fidhd .kq ,eìK'            

(i) m%;sl%shdfõ YS>%;dj yd (ii)NOB2(g) laIh ùfï YS>%;dj ksudkh lrkak' 

ms<s;=r  

m%;sls%hdfõ YS>%;dj fufia  ±laúh yels h' 

YS>%;dj = − 
𝟏

𝟐

∆[୒୓୆୰(g)]

∆ ௧
=

𝟏

𝟐

∆[୒୓(g)]

∆ ௧
=

∆[୆୰మ(g)]

∆ ௧
 

(i) m%;sl%shdfõ YS>%;dj = 
𝟏

  𝟐
 ×  2.0 × 10ିସ mol dmିଷsିଵ 

(ii)
𝟏

𝟐

∆[୒୓୆୰(୥)]

∆ ௧
 =  1.0 × 10ିସ mol dmିଷsିଵ 

 

=  1.0 × 10ିସ mol dmିଷsିଵ 

              
∆[NOBr(g)]

∆ 𝑡
 =  2.0 × 10−4 mol dm−3s−1 

 
ksoiqk 1.5 
tla;rd ld,hl § C2H4 wkqnoaOj my; oelafjk m%;sl%shdfõ YS>%;dj                    

0.20 mol dm-3 s-1 
fõ' m%;sl%shdfõ wfkl=;a úfYaI wkqnoaOj m%;sl%shd YS>%;d ksudkh 

lrkak' 

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(g) 

ms<s;=r 

m%;sl%shdfõ YS>%;dj:  

YS>%;dj =−  
∆[େమୌర(g)]

∆ ௧
=  −

𝟏

𝟑

∆[୓మ(g)]

∆ ௧
=   

𝟏

𝟐

∆[େ୓మ(g)]

∆ ௧
=  

𝟏

𝟐

∆[ୌమ୓ (g)]

∆ ௧
  k 

 ∆[େమୌర(g)]

∆ ௧
= 0.20 mol dmିଷsିଵ     nj § we;' 

 

∆[Oଶ(g)]

∆ 𝑡
   = 3 ×  

∆[CଶHସ(g)]

∆ 𝑡
 =  3 ×  0.20 mol dmିଷsିଵ = 0.60 mol dmିଷsିଵ 

∆[COଶ(g)]

∆ 𝑡
= 2 × 

∆[CଶHସ(g)]

∆ 𝑡
=  2 ×  0.20 mol dmିଷsିଵ  =  0.40 mol dmିଷsିଵ 

∆[HଶO(g)]

∆ 𝑡
= 2 × 

∆[CଶHସ(g)]

∆ 𝑡
=  2 ×  0.20 mol dmିଷsିଵ =  0.40 mol dmିଷsିଵ 
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YS>%;dj =  
  𝟏

𝛎𝐣

[𝐉]

𝒕
 

 
ksoiqk 1.6 
m%;sl%shlfha 0.50 mol dm-3 s-1

 j,ska wdrïN lrk ,o A →2B hk m%;sl%shdj 

i,lkak' ;;amr 10la ;=<§ th 0.00 mol dm-3 
olajd my; jefÜ' fï ld,h ;=< B 

j, idkaøKh 0.00 mol dm-3 
isg 1.00 mol dm-3

 olajd by< k`.S' m%;sl%shdfõ YS>%;dj 

.Kkh lrkak' 

ms<s;=r 

m%;sl%shdfõ YS>%;dj =  
  ଵ

஝ౠ

∆[୅]

∆௧
  =  − 

∆[୅]

∆௧
 

         =  − 
( ଴.଴଴ି଴.ହ଴) ୫୭୪ ୢ୫షయ

ଵ଴ ୱ
 

fyda 

YS>%;dj =  
1

νj

[B]

d 𝑡
=

1

2

[B]

𝑡
=

1

2
×

( 1.00−0.00) mol dm−3

10 s
 

 

                      = 0.05 mol dmିଷsିଵ 

               =  0.05 mol dmିଷ sିଵ 

mQ¾fjdala; ksoiqkaj,ska" m%;sl%shdjl YS>%;dj m%;sl%shl laIh ùfï fyda M, ckkh ùfï 

fyda YS>%;djg fl<ska u iudk fkdjk nj wmg fmfka' th ;rfha u /`§ mj;skqfha 

wjOdkhg md;% jk ta ta úfYaIj, iafgdhslsfhdñ;sl ix.=Kl u; h' 

tneúka ksh; WIaK;ajhl § yd ksh; mßudjl § isÿ jk m%;sl%shdjl YS>%;dj my; 

oelafjk m%ldYkfhka fokq ,efí' 

 
 
 
 
𝝂𝒋 hkq J kï øjHfha iafgdhsñ;sl ix.=Klhhs' m%;sl%shl úIhfhys >DK jk w;r M, 

i`oyd th Ok fõ' 
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ksoiqk 1.7 
300K § mßudj ksh; jQ ødjKhl we;s A ys úfhdackh A j, idkaøKh         

2.00 mol dm-3 
jk w;r ;;amr 180 lg miq th 1.64 mol dm-3 

olajd wvq fõ' 

m%;sl%shdj my; oelafjk iólrKhg wkqj isÿ fõ' 

2A(aq)  4B(aq) + C(aq) 

fï m%;sl%shdfõ fõ.h .Kkh lrkak' 

ms<s;=r 

A = 1.64 – 2.00  = - 0.36 mol dm-3 

 - A  = 0.36 mol dm-3 

m%;sl%shdjg wkqj, 

YS>%;dj = - ½ [[A]/t]  = ½  0.36 mol dm-3/ 180 s 

 = 1.0  10-3 mol dm-3 s-1 

 

 
1.4  m%;sl%shd YS>%;d ks¾Kh lsÍfï mÍlaIKd;aul Ys,am l%u 

1'1 WodyrKfhka yd wfkl=;a .Kkh lsÍïj,ska fmkakqï flfrk mßÈ m%;sl%shd 

YS>%;d mÍlaIKd;aulj ks¾Kh lrk ,o rdYs nj wms oksuq' tneúka m%;sl%shd YS>%;d 

mÍlaIKd;aulj ks¾Kh lrkafka flfia oehs wjfndaO lr .ekSu wjYH h' fï 

ikao¾Nh ;=<" m%;sl%shdjl YS>%;dj ks¾Kh lsÍug" ld,fha Y%s;hla f,i m%;sl%shlhl 

^fyda M,hl& idkaøKh kshdukh lsÍu wjYH fõ' tkï" lsishï m%;sl%shdjl fõ.h 

ks¾Kh lrkq ms‚i" ksh; WIaK;ajhla hgf;a § WÑ; mÍlaIKd;aul l%uhla f;dard 

.ksñka m%;sl%shlhl idkaøKh wvq ùfï fõ.h fyda M,hl idkaøKh jeä ùfï fõ.h 

yeoeßh hq;= h' fuh úúOdldrfhka l< yels h' ta i`oyd Ndú; flfrk Ys,am l%u 

ir, jYfhka fNaokh fkdjk yd fNaokh jk hkqfjka j¾.SlrKh l< yels h' 

fNaokh fkdjk l%uj, § fuh isÿ flfrkqfha m%;sl%shd ñY%Kfha fõ.fhka ks¾Kh 

l< yels fN!;sl .=Khla ñkqï lsÍfuks' fï Ys,amSh l%u mQ¾K jYfhka u ld, 

úYaf,aIK l%u jk w;r mÍlaIKd;aul ñkqïj, § m%;sl%shd ñY%Kh fjkilg Ndck 

lsÍula fkd lrhs' WodyrKhla f,i" ødjKfha isÿ jk m%;sl%shdj, § j¾Kj;a 

úfYaIKhla fõ kï tys idkaøKh uekSu i`oyd j¾Kdj,s §ma;sñ;sl Ys,amSh l%u Ndú; 

l< yels h' whk iyNd.s fõ kï idkaøK fjki wkdjrKh i`oyd úoaHq;a 

ikakhk;d ñkqï Wmfhda.s lr .; yels h' jdhq iyNd.s jk m%;sl%shd kshdukh i`oyd 

ksh; mßudfõ § mSvk ñkqï fhdod .; yels h' 

j¾Kdj,s §ma;sñ;sl l%u 

hg;a msßfihska m%;sl%shdjg iyNd.s jk m%;sl%shl fyda M,j,ska tla úfYaaIhlaj;a 

j¾Kj;a jk úg fuu l%uh fhdod .; yel' fuys § m%;sls%hl fyda M,hl wjfYdaIK 

j¾Kdj,sfhka ,nd.;a WÑ; ;rx. wdhduhla u`.ska tys wjfYdaIl;dj ld,fha Ys%;hla 

f,i kshdukh lrkq ,efí' wjfYdaIl;dj wod< úfYaIfha idkaøKhg wkqf,dauj 
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iudkqmd;sl neúka ld,fha Y%s;hla f,i wjfYdaIl;dj uekSfuka m%;sl%shdfõ fõ.h 

kshdukh l< yels h'  

iuia; mSvk fjki uekSfï l%u 

wm okakd mßÈ" oDV n`ÿkla ;=< isÿ jk jdhq l,dm m%;sl%shdjl" ´kE u wjia:djl uq`t 

mSvkh jdhquh m%;sl%shlj, yd M,j, wdxYsl mSvkj, ftlHhg iudk fõ' tneúka" 

m%;sl%shdfõ iafgdhsslsfhdñ;sh okafka kï" uksk ,o iuia; mSvkfha Ys%;hla f,i 

m%;sl%shlhl wvq ùfï YS>%;dj fyda M,hl jeä ùfï YS>%;dj ks¾Kh lsÍu i`oyd fuh 

Ndú; l< yels h' 

úoHq;a ikakhkh$ ikakdhl;d l%uh 

ksoiqkla f,i my; oelafjk m%;sl%shdj i,lkak'  

R1COOR2(aq) + OH- (aq)   R1COO-(aq) + R2OH(aq) 

yhsfv%dlais,a ^yd yhsv%cka& whkj, ikakdhl;dj t;fkdtaÜ whk (R1= C2H5) jeks 

whkj, ikakdhl;djg jvd fnfyúka by< h' ;j o ikakdhl;dj whkj, 

idkaøKh u; /`§ mj;S' tneúka ikakdhl;dfõ wvq ùula ksÍlaIKh l< yels by; 

oelafjk l%shdj,sfhys yhsfv%dlais,a whk laIh ùfï fõ.h msßlaiSu i`oyd 

ikakdhl;dj uekSu fhda.H l%uhla fõ'  

m%ldY N%uK l%uh 

M,j, m%ldY il%sh;dj" m%;sl%shdj, m%ldY il%sh;dfjka fjkia jk m%;sl%shd i`oyd fï 

l%uh iqÿiq h' ksoiqkla f,i iqfl%daiaj, c,úÉfþokfha § fjkia m%ldY N%uKfhka 

hq;a .ä fldaia yd *arelafgdaia we;s fõ' m%ldY N%uKh uekSu i`oyd zO%ejk udkhZ 

kue;s WmlrKh Ndú; fõ' m%ldY N%uKh idkaøKhg iïnkaO neúka m%ldY N%uKfha 

ñkqï m%;sl%shd YS>%;djg iïnkaO h' 

j¾;kdxl l%uh 

fï l%uh" m%;sl%shdfõ bÈß .uk;a iu`. isÿ jk M, jeä ùu yd m%;sl%shl wvq ùu ksid 

m%;sl%shl ñY%Kfha j¾;kdxlh fjkia jkakd jQ øj l,dmfha isÿ jk m%;sl%shd i`oyd 

úfYaIfhka m%fhdackj;a fõ' 

jdhq úfudapk l%uh 

m%;sl%shdjl tla M,hla jdhqjla kï ksoyia jk jdhqj /ia lr tys mßudj ld,fha 

Ys%;hla f,i ueksh yels h' ksoiqkla f,i le,aishï ldnfkaÜ úfhdackfha § ldnka 

vfhdlaihsâ jdhqj ksmo fõ' 

CaCO3(s)    CaO(s) + CO2(g) 

fï wdldr m%;sl%shdj, YS>%;dj m%;sl%shdj isÿ ùfï § úfudapkh jk jdhq mßudj 

uekSfuka ks¾Kh l< yels h ^fï tallfha § fujekakla Tn úoHd.drfha § w;ayod 

n,kq we;&' 

fNaok Ys,am l%u( ridhksl úYaf,aIK l%uh  

ridhksl úYaf,aIK l%ufha § wjYH ksheÈh m%;sl%shd ñY%Kfhka fjka lr f.k 

úYaf,aIKh flf¾' tiagrhl c,úÉfþokfha § ksmo fjk wï, m%udKh fiùu i`oyd 

wkqudmkh lsÍu fuhg ksoiqkls' ridhksl úYaf,aIK l%ufhka" hï ld,hl § 

m%;sl%shd ñY%Kfha ixhq;sh fidhd .ekSug kï ksheÈh fjka lr .ekSu yd úYaf,aIKh 
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w;r;=r § m%;sl%shdj ;j ÿrg;a isÿ fkd jk nj ;yjqre lr .; hq;= h' idudkHfhka 

fuh isÿ lrkq ,nkafka ksheÈh fjka lr .;a jyd u tys WIaK;ajh my< oeófuks 

^.S; lsÍu&' 

1.5  ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk idOl 

idudkHfhka ridhksl m%;sl%shdjl mj;akd m%;sl%shlj, m%udKd;aul iïnkaO;dj 

úia;r lsÍug Ndú; flfrkqfha ;=,s; ridhksl iólrKhhs' hg olajk ,o fldgia 

weiqfrka wm hï woyila ,nd .;a mßÈ" fï ;=,s; iólrKh fld;rï fõ.fhka 

m%;sl%shdjla isÿ fõ o hkak ms<sn`o lsisÿ f;dr;=rla ,nd fkd fohs¦ tu f;dr;=re imhd 

.; yelafla m%;sl%shdfõ pd,lh fyj;a m%;sl%shd YS>%;d ms<sn`o yeoEÍïj,sks' m%;sl%shdjl 

YS>%;dj úúO idOl u; /`§ mj;S( tkï m%;sl%shl idkaøKh" WIaK;ajh" m%;sl%shlj, 

fN!;sl wjia:dj yd mDIaÁh j¾.M,h yd W;afm%arl ,laIK iy mj;akd ødjlh 

jYfhks' m%;sl%shdjl pd,lh wOHhkh lsÍfuka wjYH M,h ,nd .ekSu i`oyd m%;sl%shd 

;;a;aj flfia md,kh l< hq;= o hkak ms<sn`o m%;sfõohla ,nd .; yels h' 

ødjKhl idkaøKh jeä lsÍu fyda mSvkh jeä lsÍu ^jdhq l,dmfha isÿ jk m%;sl%shd 

i`oyd&" m%;sl%shd moaO;sfha WIaK;ajh by< kexùu" >khl mDIaÁh j¾.M,h jeä lsÍu 

yd W;afm%arlhla tl;= lsÍu u`.ska ridhksl m%;sl%shdjl YS>%;dj jeä l< yels nj 

myiqfjka f;areï .; yels h' fuhg wu;rj mÍlaIKhl § ødjHh ^m%;sl%shlh& 

ødjKh lsÍu i`oyd fhdod .kakd ødjlhl o m%;sl%shd fõ.h flfrys n, mE yels h' 

ix>Ügk jdoh mokï lr .ksñka ridhksl m%;sl%shdjla isÿùu i`oyd imqrd ,sh hq;= 

uQ,sl wjYH;d my; úia;r flf¾' 

1.6 ridhksl m%;sls%hdj, YS>%;dj flfrys n,mdk idOlj, n,mEu meyeÈ,s lsÍu 

i`oyd wKql pd,l jdoh (ix>Ügk jdoh) fhdod .ekSu 
1.6.1  ix>Ügk jdoh 
isõ jeks tallfhys (mod¾:fha jdhq wjia:dj), wm bf.k .;a mßÈ ix>Ügk jdoh 

wKqj, p,kh, tajdfha pd,l Yla;sh yd th moaO;shl mSvkh yg .kajk wdldrh 

meyeÈ,s lrhs. ta wkqj m%;sls%hdjla isÿ ùu i`oyd uq`M ld,h mqrd wKq ix>Ügk úh hq;= 

nj;a" ish¨ ix>Ügk fkdj" tajdhska hï Nd.hla muKla m%;sls%hl" M, njg 

mßj¾;kh lsÍug fya;= jk nj;a f;areï .ekSu myiq h. fuys ir, w¾:h jkafka 

ish¨ ix>Ügk M, we;s fkdlrk nj h. tfia kï ish¨ m%;sls%hd fudfyd;lska wjika 

jkq we;. ksoiqkla f,i, 1 atm yd 20 C, § jd;h 1 cm3
l wvx.= khsv%cka N2(g) yd 

Tlaiscka O2(g) ;;amrhla ;=< ix>Ügk 1027
la isÿ lrhs.  m%;sls%hdjla isÿ ùug wjYH 

tmuKla kï jdhqf.da,h uq̀Mukska u hqla; jkq we;af;a NO wKqj,sks. tfy;a ienúka 

u tys NO wvx.= jkafka wxY= ud;%hla muKs. ñka fmkakqï flfrkqfha m%;sls%hdjla isÿ 

ùu yd tys fõ.h ks¾Kh lrk tl u idOlh ix>Ügk ixLHdj fkdjk njhs. 
tneúka ridhksl m%;sls%hdjla isÿ ùu i`oyd my; ±lafjk wjYH;d imsßh hq;= h: 

1. ix>Ügk isÿ jk mßÈ wKq tlsfkl yuq úh hq;= h. 
2. tla;rd Yla;s ndOlhla blaujd hEug ;rï m%udKj;a Yla;shlska hqla; j ta 

wKq ix>Ügkh úh hq;= h. Bg wjYH wju Yla;sh m%;sls%hdfõ ils%hk Yla;sh 

hkqfjka ye`Èkafõ. 
3. m%;sls%hl M, njg mßj¾;kh lsÍug wjYH nkaOk ì`oSu yd nkaOk ;ekSu 

isÿ lsÍug Wmldß jk ÈYdk;shlska hqla;j ta wKq ix>Ügkh úh hq;= h. 
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ix>Ügkh:  
pd,l wkqljdohg wkqj m%;sls%hl wKq oDV f.da,dldr jia;= fia ie,fla';;amrhla ;=< 

m%;sls%hd ñY%Kfha tall mßudjl isÿ jk ix>Ügk ixLhdj ix>Ügk ixLHdj (Z) 
hkqfjka ye`Èkafõ' uQ,sl jYfhka ix>Ügkjdoh, M, iE§u i`oyd wxY= folla 

ix>Ükh jk: (A + B  M,)  ;ks mshjr m%;sls%hd wdYs%;j fhfoa' n`ÿkla ;=< wvx.= 

lrk ,o A wxY= folla yd B wxY= folla wm fj; we;ehs is;uq. 

 

 

 

1.6 rEmh  m%;sls%hd ñY%Kfha ksh; mßudjla ;=< A yd B  m%;sls%hlj, idkaøKfha jeä 

ùu;a iu`. ix>Ügk ixLHdfõ jeä ùu (a) A wKq follska yd B wKq 

follska ix>Ügk y;rla we;s fõ' (b) A wKq ;=kla yd B wKq fola we;s 

úg ix>Ügk yhla (3  2) m%;sM, fõ.  (c) A yd B wKq ;=k ne.ska we;s úg 

isÿ úh yels ix>Ügk ixLHdj kjhls (3  3). ix>Ügk ixLHdj fufia 

fm/hsh yels jqj o fï ish¨ ix>Ügk M, iE§ula fkdlrk nj i,lkak. 
 

A wKq folla yd B wKq folla we;s úg A-B ix>Ügk i;rla isÿ úh yels nj 1'6 

rEmfhka fmkakqï flf¾. A wKq ;=kla yd B wKq folla we;s úg ix>Ügk yhla o.  A 
wKq ;=kla yd  B wKq ;=kla we;s úg ix>Ügk kjhla o, we;s úh yels h'fï ix>Ügk 

yelshdfjka fmkakqï flfrkqfha ix>Ügk ixLHdj" m%;sls%hl wxY=j, ftlHh u; 

fkdj .=Ks;h u; /`§ mj;sk njls' tneúka ix>Ügkjdofhka ridhksl m%;sls%hdjl 

YS>%;dj tall ld,hla ;=< tall mßudjl isÿ jk ix>Ügk ixLHdj u; flfia /`§ 

mj;S ±hs meyeÈ,s flfrk w;r" tjdhska th idkaøKfha jeä ùu m%;sl%shd YS>%;dj 

flfia jeä lrfka ±hs meyeÈ,s lrhs' idukHfhka fï ix>Ügk wjYH;dj m%;sls%hdj 

isÿ lsÍu i`oyd f;dard .kq ,nk udOHh flfrys úYd, n,mEula we;s lrhs' >kj, 

mDIaGfha we;s mrudKq muKla fjk;a mrudKq fyda wKq iu`. .efgk neúka tajd 

fnfyúka ukao m%;sls%hl f,i ls%hd lrhs' hlv u, ne`§u b;d fifuka isÿ jkafka 

tneúks' fndfyda m%;sls%hd isÿ lrkq ,nkafka m%;sls%hl wKqj, p,khg we;s ksoyi 

ksid tajdg myiqfjka .eáh yels ødjK uOHfha fyda jdhq l,dmfha h' fok ,o 

WIaK;ajhl § tall ld,hl § tall mßudjla ;=< isÿ jk ix>Ügk ixLHdj jeä fõ 

kï" m%;sls%hd YS>%;dj o jeä jkafka h. 
 
ix>Ügk ÈYdk;sh( 
wKq folla iïnkaO jk wjia:djl § tajdg m%;sls%hd l< yelafla tajd tlsfkl iu`. 

iam¾Y jk úg nj myiqfjka f;areï .; yels h' fï yuq ùfï § m<uqfjka tajd .eáh 

hq;= h' wk;=rej tajd w;r m%;sls%hdj isÿ úh yels h. fuhska woyia jkafka wKq 

tlsfkl iu`. ix>Ükh jkafka ù kuq;a ta ish¨ ix>Ügk M, we;s fkdlrk nj h.  
wjYH M,h iE§ug kï m%;sls%hl wKq .eáh hq;af;a WÑ; ÈYdk;shlska hq;=j h. tn`ÿ 

ix>Ügk iM, ix>Ügk hkqfjka ye`Èkafõ' iM, ix>Ügk ixLHdfõ jeä ùu;a iu`. 

m%;sls%hd YS>%;dj jeä jk w;r" th uq̀M ix>Ügk ixLHdjg iudkqmd;sl fõ. 
 

(a)                 (b)                      (c) 
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ksoiqk: 
my; § we;s ;ks - mshjr  BrNO úfhdack m%;sls%hdj i,lkak. 

2BrNO(g)  2NO(g)  +  Br2(g) 

 
1.7 rEmfha fmkakqï flfrk mßos ±ka wms BrNO wKq folla wjldYfha mej;sh yels 

wdldrh n,uq. M,hla f,i fn%daóka wKq Br2(g) iE§ug kï, BrNO wKq foflys Br 
mrudKq fol m<uq ix>Ügk fol isÿ jk f¾Ldj Tiafia tlsfkl fj; ióm úh hq;= 

h.  tfia jqj o ta wKq ;=ka jeks ix>Ügkfha ±lafjk wdldrhg ielfia kï Br 
mrudKq foflys .eàula isÿ fkdjk w;r" ta ÈYdk;sh m%;sls%hd M, we;s fkdlrkq 

we;. tneúka ksis .egqï f¾Ldj fyj;a m%;sls%hl wKqj, ix>Ügk ÈYdj m%;sls%hd fõ.h 

md,kh lrhs' 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

1.7 rEmh BrNO wKq foll úúO ix>Ügk ÈYdk;s (a) yd (b), ys wKq WÑ; 

f,i ÈYdk;j we;s w;r" tys m%;sM,hla f,i Br2 wKqjla yd NO wKq 

folla ksmofõ. (c)ys m%;sls%hl wKq fm< .eeiS we;s kuq;a Br mrudKq, 
M, we;s lsÍug fhda.H msysgqul ke;. 

t;Ska yd yhsârcka laf,darhsâ m%;sls%hd lr laf,dafrdtf;ka iEfok ;j;a ;ks 

mshjr m%;sls%hdjla i,lkak. 

CH2=CH2(g)   +   HCl(g)     CH3CH2Cl(g) 

wKq foflys ix>Ügkfhys m%;sM,hla f,i yhsv%rcka mrudKqj tla ldnka 

mrudKqjlg o laf,daÍka mrudKqj wfkla ldnka mrudKqjgo iïnkaO lrñka C = C 
oaú;aj nkaOk tal nkaOkhla njg mßj¾;kh lrhs. m%;sls%hdfjys wjYH M,h ksm§fï 

yelshdj we;af;a H-Cl nkaOkfha yhsv%rcka wka;h ldnka - ldnka oaú;aj nkaokhg 

ióm jk úg muKs. C = C oaú;aj nkaOkh jgd we;af;a iDK wdfrdamK j,djls. ta 

fj; Cl mrudKqj ióm fõ kï tu.ska Cl mrudKqj úl¾Ykh flfrk w;r M, 

(a) 

(b) 

(c) 

wKqj, fm<.eiau( 

Br mrudKq folg tlsfkl 

iu`. m%;sls%hd  l< yels w;r 

NO wKqjl fjka úh yels h 

wKqj, fm<.eiau( 

Br mrudKq WÑ; f,i ÈYdk; 

ù ke;  
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iE§ula isÿ fkd fõ. 1.8 rEmfhka iM, ix>Ügk yd M, iE§ug Wmia:ïNl fkdjk 

ix>Ügk ixikaokh flf¾.  

 
 
 
 
 
 
 

CH2=CH2(g)   +   HCl(g)     CH3CH2Cl(g) 

1.8 rEmh   CH2=CH2 yd HCl w;r ix>Ügk i`oyd ;sìh yels ÈYdk;s. (a)ys HCl j, 

yhsârcka mrudKqj C=C nkaOkh fj; fhduq ù we;s w;r" C=C nkaOkh 

>DK wdfrdamKfhka hq;a neúka fï ix>Ügkh M, iE§ug ys;lr fõ. 
(b)ys Cl mrudKqj úl¾Ykh jk neúka th m%;sls%hdjg ys;lr fkdfõ.  (c) 
yd (d) wjia:d o m%;sls%hdjg ys;lr fkd fõ. 

 
ils%hk Yla;s ndOlh wNsNjd ,Su( 
m%;sls%hl wKq ksheÈhl wKql pd,l Yla;sj,g fnda,aÜiaudka jHdma;shla we;s nj wms 

oksuq.  we;eï wKqj,g by< Yla;shla o ;j;a iuyrlg my< Yla;shla o we;s w;r 

nyq;rhlg we;af;a uOHia: Yla;shls. WIaK;aj foll § m%;sls%hl l=,lhl 

fnda,aÜiaudka jHdma;s 1.9 rEmfha ±lafõ. ils%hk Yla;sh (Ea) hkqfjka ye`Èkafjk 

m%ia;drfha ol=Kq mig jkakg fmkajd we;s tla;rd wju ^m¾h;a;& Yla;shlg jvd jeä 

Yla;shlska hq;a m%;sls%hl wKqj,g muKla m%;sls%hd lr M, iE§ug yelshdj we;. jeä 

WIaK;ajhla hgf;a § wKqj,ska jeä Nd.hlg ils%hk Yla;sh blauúh yels neúka 

by< WIaK;aj ksheÈh jeä iM, ix>Ügk ixLHdjla isÿ lrk w;r wvq WIaK;aj 

ksheÈhg idfmalaIj by< m%;sls%hd YS>%;djla fmkajhs. 
 
 
 
 
 

 
 
 
 
 

1.9 rEmh  ix>Ügk Yla;sj, jHdma;sh flfrys WIaK;ajfha n,mEu' jeä 

WIaK;ajhl § ils%hk Yla;shg jvd jeä Yla;sfhka hq;a wKqj, 

Nd.h jeä jk w;r" th m%;sls%hd YS>%;dj jeä lsÍug fya;+ fõ. 

m%;sls%hl wKq w;r wka;¾ls%hd n, wNsNjkh lrñka m%udKj;a Yla;sfhka hq;a wKq 

w;r ys;r ix>Ügkhla isÿ jk úg, m<uqj ils%h ixlS¾Khla, (ixl%uK wjia:d) 

E > Ea 
jk wKq  

    (a)                             (b)                                 (c)                                   (d) 

ys;lrnj      Tõ                 ke;                 ke;                    ke; 

fï m%foaYfha wKqj,g m%;sls%hd lsÍug 

;rï m%udKj;a Yla;shla ke; 

fï m%foaYfha wKqj,g m%;sls%hd lsÍug 

;rï m%udKj;a Yla;shla we; 

Yla;sh 

w
K

q N
d.

h
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hkqfjka ye`Èkafjk wia:dhS wKql fmdl=rla iEfoa. ils%h ixlS¾Kfha wdhq ld,h b;d 

flá h. th tlaflda M, njg mßj¾;kh fjhs. ke; fyd;a wdmiq m%;sls%hl njg 

ìf`ohs.ils%hk Yla;sh. (Ea) ì`ojeàug Ndck jk ridhksl nkaOkj, iajNdjh u; /`§ 

mj;sk w;r th m%;sls%hlj, yd M,j, tka;e,amsj,ska iajdh;a; h. BrNO(g) ys 

úfhdackh ksoiqka f,i .ksñka óg wod< Yla;s rEmigyk 1.10 rEmfhka ±lafjhs. 
miqj fï ms<sn`o jeä úia;r idlÉcd flf¾. 

 
 
 
 

 
 
 
 
 
 
 

 

1.10 rEmh ils%hk Yla;sh (Ea) ksremKh lrk rEm igyk 
 
ksoiqkla f,i, BrNO jdhqfõ 2BrNO(g) → 2NO(g) + Br2(g), BrNO(g) hk úfhdack 

m%;sls%hdfõ §  Br-N nkaOk foll ì`§u;a tla Br-Br nkaOkhla iE§u;a isÿ úh hq;= h. 
Br-N nkaOkhla ì`§ug wjYH Yla;sh 243 kJ mol-1 

muK jk w;r m%;sls%hdj isÿ ùug 

fï Yla;sh wjYH fõ. ix>Ügk wdlD;shg wkqj fï Yla;sh iemfhkafka wKqj, 

pd,l Yla;sfhks' wKq ix>Ügkh ùfï § pd,l Yla;sh" úNj Yla;sh njg mßj¾;kh 

jk w;r th nkaOk ì`o fy<d mrudKq m%;sixúOkdh lrhs. 
 
ridhksl m%;sls%hdjla ;dmodhl jqj o ;dmdjfYdaIl jqj o m%;sls%hl M, njg 

mßj¾;khg ùug fmr wNsNjd ,sh hq;= Yla;s ndOlhlska hqla; nj wmg ixlaIsma;j 

mejish yels h. m%;sls%hl wKqj,g m%udKj;a Yla;shla i;=j we;a kï iM, 

ix>Ügkhlg miq tajdg Yla;s ndOlfha YS¾Ih fj; ióm ù wk;=re j pl%fha ol=Kq 

mig f.dia M, njg mßj¾;kh úh yels h' m%;sls%hdjl ils%hk Yla;sh wvq kï iM,$ 

ys;lr ix>Ügkj, Nd.h úYd, jk w;r" m%;sls%hdfõ fõ.h jeä h' wfkla w;g 

ils%hk Yla;sh jeä kï iM, ix>Ügkj, Nd.h w,am jk w;r" m%;sls%hdfõ fõ.h 

wvq h. WIaK;ajh jeä l< úg isÿ jk ix>Ügk ixLHdj jeä jk w;r" ta wkqj tall 

mßudjla ;=< tall ld,hl § isÿjk iM, ix>Ügk ixLHdj o jeä fõ' tu ksid 

m%;sls%hd YS>%;dj jeä fõ' 

idkaøKfha n,mEï 

A + B → M, wdldr ridhksl m%;sl%shdjl § A yd B hk m%;sl%shl wKq ^mrudKq fyda 

whk& tlsfkl iu. .eà M, njg mßj¾;kh fõ' .eàula isÿ fkdfõ kï" m%;sl%shd 

YS>%;dj Y+kH fõ' tall mßudjl wvx.= wKq ixLHdj jeä lrk ,oafoa kï tajd w;r 

>Ügk jeä jk neúka m%;sl%shd YS>%;dj jeä fõ' fuys w¾:h kï m%;sl%shl idkaøKh 

i
l

s%h
k

 Y
l
a;
sh

 

m%;sls%hl 

2 BrNO 

M, 

m%;sls%hd m%.;sh 
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jeä jQ úg idudkHfhka m%;sl%shd fõ.h jeä jk njhs' øj yd jdhq iyNd.s jk 

m%;sl%shdj, m%;sl%shl idkaøKh jeä lsÍu m%;sl%shd YS>%;dj jeä lssÍug fya;= fõ' we;eï 

m%;sl%shdj, §" hï m%;sl%shlhl idkaøKh jeä lsÍfuka YS>%;dj flfrys n,mEula            

we;s fkdùug bv we;' ^fï ms<sn`o úia;r u;= fldgil § idlÉPd flf¾&' fï 

idkaøK n,mEu wdo¾Ykh i`oyd >k le,aishï ldnfkaÜ yd yhsfv%dlaf,daßla wï,h 

w;r m%;sl%shdjla Ndú;hg .; yels h' 

CaCO3(s) + 2HCl(aq)  CaCl2(aq) + H2O(l) + CO2(g) 
 
Wla; m%;sl%shdfõ fõ.h wï,fha idkaøKh fjkia lsÍfuka fjkia l< yels h' 

^le,aishï ldnfkaÜ len,sj, ;ru o fjkia l< yels w;r th m%;sl%shlj, fN!;sl 

iajNdjh hg;g .efka&' le,aishï ldnfkaÜ len,s úYd, kï yd jeämqr ;sfí kï" 

>kfhka w,am jQ Nd.hla muKla m%;sl%shd jk nj fï m%;sl%shdfõ § ksÍlaIKh lrkq 

,en we;. ld,h;a iu`. yhsfv%laf,daßla wï,h jeh jk fyhska tys idkaøKh wvq jk 

w;r m%;sl%shd fõ.h o wvq fõ' tneúka ødjKfha pH w.h" le,aishï ldnfkaÜj, 

ialkaOfha wvq ùu fyda ldnka vfhdlaihsâ mßudfõ jeä ùu uekSfuka m%;sl%shdfõ 

YS>%;dj kshdukh l< yels h' iEfok tl u jdhquh úfYaIh ldnka vfhdlaihsâ 

neúka myiq u kshduk l%uh jkafka ksoyia jk tu jdhq mßudj uekSu h' tla;rd 

mÍlaIKhl § wm úiska okakd le,aishï ldnfkaÜ m%udKhla" fjk fjk u 0.50, 1.00 
yd 2.00 mol dm-3

 yhsfv%laf,daßla wï, ødjKj, okakd mßudjla (~100 cmଷ) yd 

m%;sl%shd lrjd ld,h;a iu`. iEfok ldnka vfhdlaihsâ mßudj uksk ,oafoa kï my; 

oelafjk m%;sM, ksÍlaIKh l< yels jkq we; ^1'11 rEmh&' 

 

 
 
 
 
 
 
 

 
 
 
 

1.11 rEmh  fok ,o WIaK;ajhl § yhsâfrdlaf,daßla wï, idkaøKh 

iu`. CaCO3(s) + 2HCl(aq)  CaCl2(aq) + H2O(l) + CO2(g) 
m%;sl%shdj u`.ska ksh; CO2 jdhq mßudjla ckkh ùug .; jk 

ld,fha úp,kh 

by; m%ia;drfhka" yhsfv%dlaf,daßla wï, idkaøKfha jeä ùu;a iu`. ksh; ldnka 

vfhdlaihsâmßudjla ksmoùug .; jk ld,h wvq jk nj (𝑡ଶ.଴଴ < 𝑡ଵ.଴଴ < 𝑡଴.ହ଴) fmkS 

hhs' tkï" yhsfv%dlaf,daßla wï, idkaøKfha jeä ùu;a iu`. m%;sl%shdfõ YS>%;dj jeä 

fõ' fufia YS>%;dj jeä ùug fya;=j ix>Ügkjdofhka meyeÈ,s flf¾¦ by< 

idKaøKj, § tall ld,hl § CaCO3 ys tall lafIa;%M,hka u; ix>Ügk jeäjk 

C
O

2 
 m

ß
u
dj

 

ld,h 
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w;r tu`.sska m%;sl%shd YS>%;dj jeä fjhs' bÈß fldgil § fï ms<sn`o jvd;a iúia;rj 

idlÉPd flf¾' 

jeä jk idKaøKh;a iu`. m%;sl%shd fõ.h jeä ùu by; úia;rfhka meyeÈ,s flfrk 

kuqÿ we;eï m%;sl%shd j¾. ^nyq mshjr& wdY%s;j fuh fufia isÿ fkdjk nj ie,lsh hq;= 

h' ksoiqkla f,i tlsfklg fnfyúka fjkia fõ.j,ska hq;a mshjr fYa%Kshlska isÿ 

jk m%;sl%shdjla i,lkak' fuys we;eï mshjr fõ.fhka o we;eï mshjr fifuka o isÿ 

fõ' 

A yd B m%;sl%shl fol m%;sl%shd fldg P M,h ksmoùu my; § we;s mshjr foflka isÿ 

jkafka hehs is;uq' 

A(aq)  X(aq): fifuka 

B(aq) + X(aq)  P: fõ.fhka 

by; m%;sl%shdfjys iuia; m%;sl%shd YS>%;dj" A j,ska X iEfok" fifuka isÿ jkakd jQ 

mshjfrka md,kh jkafka h' fuh m%;sl%shdjl fõ. ks¾K mshjr f,i ye`Èkafjhs' 

A j, idKaøKh jeä l< fyd;a" by; úia;r lrk ,o mßÈ m<uq jk mshjfrys fõ.h 

jeä jk nj meyeÈ,s h' flfia jqj o" B j, idKaøKh jeä l< fyd;a" fojeks 

mshjfrys fõ.h jeä jk kuq;a X ksmofjkakd yd u fï mshjr b;d fõ.fhka isÿ jk 

neúka iuia; YS>%;dj flfrys th lsisÿ n,mEula fkd lrhs' tneúka tjeks nyq mshjr 

m%;sl%shdj, § fõ.j;a mshjrg iyNd.s jk hï m%;sl%shlhl idKaøKfha jeä ùu" 

m%;sl%shd YS>%;dj flfrys lsisÿ n,mEula fkd fmkajhs' fï j¾.fha m%;sl%shd i`oyd 

ksoiqka iuyrla kHIaáldó wdfoaYk m%;sl%shd w;r olakg ,efí' 

mSvkfha n,mEï 

mSvkh jeä lsÍu" jdhquh m%;sl%shl iyNd.s jk m%;sl%shdj, fõ.h jeä lrhs' >k fyda 

øj muKla iyNd.s jk m%;sl%shdj, fõ.h flfrys mSvk fjkfiys n,mEula ke;' 

ksoiqkla f,i fyan¾ l%ufhka wefudakshd ksIamdokh lsÍfï § b;d by< mSvk u`.ska 

m%;sl%shdfõ YS>%;dj by< kexfõ' jdhqjl mSvkh jeä lsÍu yd fok ,o jdhq ialkaOhl 

idKaøKh jeä lsÍu yßhg u tl u wdldr l%shdjls' my; oelafjk mßÈ mßmQ¾K jdhq 

iólrKh weiqfrka fuh wjfndaO lr .; yels h' 

PV = nRT 

fok ,o jdhq ialkaOhla i`oyd by; iólrKh fufia m%;sixúOdkh l< yels h( 

ksh; WIaK;ajhl § fok ,o mßudjla i`oyd 𝑃 =
௡

௩
 𝑅𝑇 = 𝐶𝑅𝑇 fõ' ksh; 

WIaK;ajhl § RT .=‚;h ksh;hla neúka mSvkh" idkaøKhg wkqf,dauj iudkqmd;sl 

h' mSvkh kexjQ úg fjka fjka j¾.j, fyda tl u j¾.fha fyda wxY= w;r ix>Ügk 

ixLHdj o tkhska m%;sl%shd YS>%;dj o by< hk nj meyeÈ,s h' m%;sl%shd jk wKq fol u 

jdhquh jQ moaO;s i`oyd fia u tlla jdhquh yd wfkl >k wjia:dfõ jQ moaO;s i`oyd o 

fuh i;H fõ (1.11rEmh)'  
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1.12 rEmh  mSvkfha n,mEu( mSvkh jeä lsÍu jdhquh m%;sl%shlj, idkaøKh 

jeä lrhs' 

WIaK;ajfha n,mEï 

WIaK;ajfha fjkia ùu" m%;sl%shdjl YS>%;dj flfrys n,mdk nj jgyd .; yels h'  

wKqj, Yla;sh ms<sn`o uelaiafj,a  - fnda,aÜiaudka jHdma;shg wkqj by; úia;r l< 

mßÈ WIaK;ajh jeä jk úg m%;sls%hd YS>%;dj jeä fõ' ldur WIaK;ajh wdikakfha § 

isÿ jk fndfyda m%;sl%shdj, ^ish¨ m%;sl%shdj, fkd fõ& fõ.h iEu 10 oC WIaK;aj 

ke`.Sula iu. o< jYfhka fo.=K fõ' we;eï m%;sl%shd ieneúka u laI‚l h ^b;d 

fõ.j;a h&' ødjK.; whkj,ska wødjH >khla idokakd jQ wjlafIamK m%;sl%shd yd 

ødjKfha isÿ jk" wï,hlska ,efnk yhsv%cka whk yd laIdrhlska meñfKk 

yhsfv%dlaihsâ whk w;r m%;sl%shdj óg ksoiqka fõ' fuhska tlla r;a lsÍfuka m%;sl%shd 

fõ.fhys ie,lsh hq;= fyda ms<s.; yels fjkila isÿ fkd fõ' 

4 tallfha ^mod¾:fha jdhq wjia:dj& úia;r lrk ,o mßÈ moaO;shl WIaK;ajh by< 

kexjQ úg tys wvx.= wKqj,$wxY=j, uOHl pd,l Yla;sh jeä fõ' uOHl pd,l 

Yla;sh jeä jk úg wxY= jeä fõ.hlska p,kh fjñka tall ld,hla ;=< ^tall 

mßudjl& we;s jk ix>Ügk ixLHdj jeä lrhs' fuh iM, .egqula we;s lsÍug 

m%udKj;a Yla;shla iys; ^fjk;a whqrlska lsjfyd;a ils%hk Yla;sh blaujd we;s) wKq 

Nd.h jeä lsÍug fya;= fõ' fï idOl fol u m%;sl%shd YS>%;dj jeä lrhs' tfyhska 

WIaK;ajfha jeä ùu;a iu`. ish¨ ^fndfyda& m%;sl%shdj, YS>%;dj jeä fõ' fï ms<sn`o 

jeä úia;r miq fldgil § úia;r lrkq ,efí' óg úf,dau jYfhka WIaK;ajfha wvq 

ùu;a iu`. m%;sl%shdj, YS>%;dj wvq jkafka h' ksoiqkla f,i YS;kh" nelaàßhdj, 

.=Kkhg fya;= jk ffcj ridhksl m%;sl%shdj, fõ.h wvq lsÍfuka wdydrj, 

nelaàßhd j¾Ok fõ.h wvq lsÍug fhdod .kS' 

fuhg wu;rj" tllg jeä m%;sl%shd .Kkla isÿ ùug bv we;s moaO;sj, tlsfklg 

fjkia m%;sl%shd ;;a;aj hgf;a § tl u m%;sl%shlj,g fjkia M, ksmoúh yels h' 

WodyrKhla f,i 100 oCl muK WIaK;ajhla hgf;a § ;kql i,a*shqßla wï,h we;s 

úg t;fkda,a" vhstk,a B;¾ njg mßj¾;kh fõ' 

2CH3CH2OH(aq) 
ୌమୗ୓ర
ሱ⎯⎯⎯ሮ CH3CH2OCH2CH3(aq)  +  H2O(l) 

my< mSvkh by< mSvkh 

m%;sldrl fol u jdhq fõ' 

tla m%;sldrlhla >k fõ' 
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tfy;a 180 oC § óg iïmQ¾Kfhka fjkia m%;sl%shdjla isÿ ù m%Odk M,h f,i t;Ska 

^t;s,Ska& ksmojhs' 

CH3CH2OH(aq) 
ୌమୗ୓ర
ሱ⎯⎯⎯ሮC2H4(g) +  H2O(l) 

 

m%;sl%shlj, fN!;sl iajNdjh 

m%;sl%shl wKq folla w;r tl u øj l,dmh ;=< isÿ jk m%;sl%shdjla i,lkak' 

m%;sl%shl fol u fyda bka tlla fyda >khla jk úg" fkdtfia kï tajd wñY%H fjka 

fjka ødjK l,dmj, mj;sk úg tajd w;r ix>Ügk isÿ ùfï ixLHd;hg jvd jeä 

ixLHd;hlska fuys § m%;sl%shl wKq tlsfkl iu. .efÜ' m%;sl%shl wKq iucd;Sh 

ødjKhl taldldß f,i me;sÍ wef;d;a" tall ld,hl §  tall mßudjla ;=< isÿjk 

ix>Ügk ixLHdj" idkaøKh yd WIaK;ajh u; rod mj;s' úIhcd;sh m%;sls%hdjl § 

m%;sls%hl fjkia l,dm ;=< ^>k$ jdhq& we;s w;r m%;sls%hl w;r ix>Ügk we;s jkafka 

l,dm fol w;r w;=re uqyqKf;a § muKs' tall ld,hl § tall mßudjla ;=< we;sjk 

.egqï ixLHdj iucd;sh moaO;sj,g idfmalaIj ie,lsh hq;= ;rñka wvq fõ' tneúka 

m%;sls%hd YS>%;dj o wvq fõ' idudkHfhka m%;sl%shdj, YS>%;dj jdhq wjia:dj > øj 

wjia:dj > >k wjia:dj hk wdldrfhka fN!;sl iajNdjh u; /`oS mj;S' úYucd;sh 

m%;sl%shdjl YS>%;dj jvd ix>kSN+; l,dmfha mDIaÁh j¾.M,h u; /£ mj;S' 

fudag¾ jdyk txðkaj, m%;sls%hd YS>%;dj flfrys mDIaÁh j¾.M,fha n,mEu 

m%fhdackhg .efka' tla tla is,skavrh ;=<g úÈkq ,nk fmg%,a mq,s.= fmakqfjka yg 

.kakd mq<s̀.=ïj,ska o,ajd oykhg Ndck flf¾' fmg%,a is,skavrh ;=<g fmg%,a úÈkq 

,nkafka wkaùlaISh ì`È;s jYfhks' tu iajrEmfha § tys mDIaÁh j¾.M,h jvd úYd, 

jk w;r oyrla f,i is,skavrh we;=`t lsÍfï §u jvd jeä fõ.fhka oykh úh yels 

h' tmßoafoka u l=vd fldgiaa njg fjka lrk ,o hlv fifuka oykh úh yels ^fyda 

fldfy;a u oykh úh fkd úh yels& uq;a oe,a,la ;=<g biskq ,enQ hlv OQ,s m%pKav 

m%;sl%shdjla isÿ lrhs' 

m%;sl%shl ie,l+ l," ishqï f,i l=vq lrk ,o >khla ta ialkaOfhka u hq;a ;ks 

lene,a,lg jvd fõ.fhka m%;sl%shd lrhs' ta ;ks lene,af,a mDIaÁh j¾.M,hg jvd 

jeä mDIaÁh j¾.M,hla l=vq lrk ,o >khg we;s ksid h' 

úoHd.drfha Tn úiska isÿ lrkq ,nk le,aishï ldnfkaÜ yd yhsfv%laf,daßla wï,h 

w;r m%;sl%shdj fuhg WodyrKhls' l=vq f,i we;s le,aishï ldnfkaÜ" ta ialkaOfhka 

u hq;a lsß.re`v fyda yqkq.,a len,sj,g jvd fõ.fhka ;kql yhsfv%dlaf,daßla wï,h 

iu`. m%;sl%shd lrk nj Tng ksÍlaIKh l< yels h' 

yhsârcka fmfrdlaihsâys W;afm%aß; úfhdackfha § >k uex.kSia (IV) Tlaihsâ 

fndfyda úg W;afm%arlhla f,i Ndú;hg .efka' W;afm%arlh l=vla f,i we;s úg" ta 

W;afm%arl ialkaOh u l‚ld f,i we;s úg § jvd jeä fõ.fhka Tlaiscka ksoyia fõ' 

ue.akSishï f,dayh yd ;kql yhsfv%dlaf,daßla wï,h w;r m%;sl%shdfõ § ue.akSishï 

mrudKq yhsv%cka whk iu`. ix>Ügkh fõ' fuys § o f,dayfha mDIaÁh j¾.M,h 

m%;sl%shd YS>%;dj flfrys n,mdkafka h' ishqï ue.akSishï l=vq ue.akSishï máhg jvd 

jeä fõ.fhka yhsv%cka jdhqj ksoyia lrhs' 
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by; úia;r lrk ,o mßÈ m%;sl%shlj, fN!;sl iajNdjh muKla fkdj tajdfha 

ridhksl nkaOkj, iajNdjh o m%;sl%shd YS>%;dj flfrys n,mdhs' 

my; oelafjk m%;sl%shd fol i,lkak' 

2NO(g) + O2(g) →  2NO2(g)                    ………… (a) 
CH4(g) + 2O2(g) →  CO2(g) + 2H2O(g)    ………… (b) 

 
fuys (a) m%;sl%shdj (b) m%;sl%shdjg jvd fõ.j;a h' Bg fya;=j (a) m%;sl%shdfõ § tla 

N = O nkaOkhla muKla ì`Èh hq;= ùu;a (b) m%;sl%shdfõ § C − H nkaOk y;rla ì`Èh 

hq;= ùu;a h' my; oelafjkafka ;j;a m%;sl%shd hq.,ls' 

2NO(g) + O2(g) → 2NO2(g)                       ………... (c) 
2CO(g) + O2(g) → 2CO2(g)                       ……........ (d) 

 
NOys nkaOkh" COys nkaOkhg jvd ÿn, neúkA NOys nkaOkh jvd myiqfjka ìf`oa' 

tneúka (c) m%;sl%shdjg jvd fõ.j;a h' 

ødjlfha n,mEu 

ødjH wxY=j, m%;sl%shd fõ.h flfrys ødjlfha iajNdjh o n,mdkafka h' úúO ødjl 

;=< § tl u m%;sls%hdj fjkia fõ.j,ska isÿjk w;r th Ndú;d l, ødjlfha 

O%eúh;dj u; rod mj;S' 

m%;sl%shd fõ. ks¾Kh lsÍfuys,d ødjl ÿiai%dú;dj o jeo.;a h' wêl f,i ÿiai%dù 

ødjl ;=< § Èh jQ wxY=j, jHdma; ùu ÿiai%dú;dj wvq ødjl ;=< §g jvd fifuka isÿ 

fõ' tneúka tjeks ødjl ;=< § tall ld,hl § tall mßudjla ;=< isÿ jk wxY=j, 

ix>Ügk ixLHd;h o wvq h' fï ksid ødjlfha ÿiai%dú;dj jeä ùu;a iu`. m%;sl%shd 

YS>%;djwvq fjhs' 

W;afm%arlj, n,mEu 

W;afm%arlhla hkq iuia; ridhksl fjkilg Ndck fkd ù m%;sl%shdjl ud¾.h fjkia 

lrñka yd m%;sl%shd fõ.h jeä lrñka Bg iyNd.s jk øjHhls' ksoiqkla f,i       

CO(g) + 2H2(g) → CH3OH(g) hk m%;sl%shdj ldur WIaK;ajfha § b;d fifuka isÿ 

jkakla jk w;r" W;afm%arlhla we;=`t lsÍfuka tys YS>%;dj jeä l< yels h' óg 

wu;rj W;afm%arlhla ke;ss úg Èug jvd W;afm%arlhla yuqfõ § yhsv%cka 

fmfrdlaihsâj, úfhdackh fõ.fhka isÿ fõ' fndfyda W;afm%arl hï m%;sls%hdjlg 

iqúfYaI jk neúka" isÿ ùug bv we;s m%;sl%shd lsysmhla w;=ßka tll muKla fõ.h 

jeä lsÍfuka tajd fndfyda úg m%;sl%shd M,h ks¾Kh lrkafka h' W;afm%arlhla iys;j 

isÿ jk m%;sl%shdjl § we;eï úg m%;sl%shlj, idKaøKfha jeä ùu m%;sl%shd fõ.h jeä 

fkdlsÍug bv we;' ksoiqkla f,i" ødjK udOHfha by< idKaøKhlska hq;a m%;sl%shl 

iys;j isÿ jk m%;sl%shdjla u" ishqïj l=vq lrk ,o >k W;afm%arlhlg w,am m%udKhla 

fh¥ úg W;afm%arl mDIaGh iïmQ¾Kfhka u m%;sl%shl wxY=j,ska jeiS hhs' fuúg 

W;afm%arlh tys Wmßu YlH;dfjka l%shd;aulj mj;sk neúka ødjK idkaøKh           

;jÿrg;a jeä lsÍu m%;sl%shd fõ.h flfrys n,mEula fkd lrhs' m%;sl%shd YS>%;dj 

flfrys fï wdprKj, n,mEu yd m%;sl%shd hka;%K ms<sn`o jeä ÿr úia;r fjk u 

fldgil idlÉPd fõ' 
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1.7 m%;sl%shlj, idkaøKh WÑ; f,i yeisrùfuka m%;sl%shdjl fõ.h md,kh lsÍu 
 

1.7.1 m%;sl%shdjl fõ.h m%ldY lsÍu( uOHl" hï fudfyd;l § ^;;ald,& yd 

wdrïNfha § fõ.  
by; úia;r lrk ,o mßÈ m%;sl%shdjla bÈßhg isÿ j;a u fõ.h fjkia fjhs' A yd B 
w;r jdhq l,dmfha isÿ jk my; oelafjk l,ams; m%;sl%shdj i,lkak' 

A(g)  + B(g)   C(g) 
 
yeu A wKqjlg u B wKqjla m%;sl%shd lrk w;r tneúka [A] yd [B] iudk fõ.fhka 

wvq fõ' tneúka wmg fufia ,súh yels h' 

YS>%;dj =  − 
∆[୅]

∆ ௧
  =  −

∆[୆]

∆ ௧
 

298 K § ixjD; n`ÿkla ;=< okakd [A] lska m%;sl%shdj wrUd tl;= lsÍug miq ;;amr 10 

ld,dka;rj, § A idkaøKh uksk ,oafoa hehs is;uq' ñka ,o m%;sM, 1.13 rEmfha 

oelafjk mßÈ m%ia;dr.; l< yels h' ld,h;a iu`. m%;sl%shl idkaøKh wvq jk neúka 

m%;sl%shdfõ m%.;sh;a iu`. tys fõ.h wvq fjhs ^A wKq m%;sl%shd lrk úg" iM, 

ix>Ügk ixLHdj wvqjk w;r tkhska YS>%;dj o wvq fjhs&' ld,hg tfrysj M, 

idkaøKh wm úiska m%ia;dr.; lrk ,oafoa kï m%;sM, jkafka úf,dau jl%hhs' ld,h 

iu`. idkaøKfha m%ia;drh wkqidrfhka my; oelafjk f;jeoEreï YS>%;d w¾: oelaúh 

yels h' 

 

 

 

 

 

 

 
 

 
 

1.13 rEmh uOHl" hï fudfyd;l § yd wdrïNl fõ.j, w¾: oelaùï yd 

m%ia;dßl ksrEmK( (a) m%;sl%shl wdY%s; fõ. fjki (b) M, i`oyd 

fõ. fjki' fõ. m%udKfha i,l=K RK jk nj;a ^nEjqu RK 

neúka& M, i`oyd fõ.fha i,l=K Ok nj;a i,lkak' tneúka 

.Kkh lsÍïj, § m%;sl%shl jeh ùfï YS>%;dj ^-1&ka .=K flf¾' 

 

 
 

              (a)                                                                            (b) 

R;;ald, = -ΔP/Δt =  wkql%uKh RwdrïNl (t=0) = wdrïNl YS>%;djh 

i
dk

aø
K

h
 

i
dk

aø
K

h
 

ld,h ld,h 

RuOHl = (C2-C1)/ (t2-t1) 

R;;ald, = -ΔR/Δt =  wkql%uKh RuOHl = (C2-C1)/ (t2-t1) 

RwdrïNl (t=0) = wdrïNl YS>%;djh 
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uOHl fõ.h 

fok ,o ld, mßÉfþohla uOHl fõ.h hkq jl%h Èf.a ,laIH folla iïnkaO lrk 

f¾Ldfõ nEjquhs' 100s ld,dka;rfha § uOHl fõ.h ,nd .kqfha l,dka;rh ;=< 

idkaøK fjki .; jQ ld,fhka fn§fuks' ksoiqkla f,i 

Cଵ = 3.50 × 10ିହmol dmିଷ yd Cଶ = 0.50 × 10ିହmol dmିଷ kï" 

fõ.h 0-100 − 
∆[୅]

∆ ୲
=  −

ൣ ଴.ହ଴  ଵ଴షఱି  ଷ.ହ଴  ଵ଴షఱ൧ ୫୭୪ ୢ୫షయ

[ ଵ଴଴ି଴ ]ୱ
 =   3.0  10ି଻ mol dmିଷsିଵ 

 

m%;sl%shdfõ m<uq 100 s ;=< ;;amrhg 3.0 × 10ି଻mol dmିଷ uOHl fõ.hka [A] wvq 

jk nj ñka fmkakqï flf¾' flfia jqj o jl%h Èf.a ´kE u ,laIHl § fõ.h 

3.0 × 10ି଻mol dmିଷsିଵ jk njla ñka fkd ye`.fõ' ld,h;a iu`. jl%fha nEjqu wvq 

jk nj;a" tfyhska ^uOHl& fõ.h o wvq úh hq;= nj;a wmg myiqfjka wjfndaO lr 

.; yels h'  

fuys f;areu kï flá mr;r we;=<; YS>%;dj uOHl w.hg jvd wvq fyda jeä úh 

yels nj h' by; ksudkfha § 100 s uq`t ld,dka;rh ;=< [A] ys wvq ùfuka ´kEu jvd 

flá ld,dka;rhla ;=< YS>%;dj fmkakqï fkdflf¾' jvd flá ld,dka;r folla ;=< 

uOHl fõ. wm úiska .Kkh lrk ,oafoa kï fï m%;sl%shd YS>%;d fjki meyeÈ,s 

fjhs' ksoiqka f,i m<uq 10 s ;=< Cଵ = 3.50 × 10ିହ mol dmିଷ yd                    

Cଶ = 3.00 × 10ିହ mol dmିଷ ù kï uOHl fõ.h my; oelafjk mßÈ fõ' 

fõ.h 0-10 =  − 
∆[୅]

∆ ୲
=  −

ൣ ଷ.଴଴  ଵ଴షఱି  ଷ.ହ଴  ଵ଴షఱ൧ ୫୭୪ ୢ୫షయ

[ ଵ଴ି଴ ]ୱ
 =  5.0  10ି଻mol dmିଷ sିଵ 

tfia u" 50 − 60 s ld,dka;rfha § Cଵ = 1.00 × 10ିହ mol dmିଷ yd                

Cଶ = 0.75 × 10ିହ mol dmିଷ  ù kï uOHl fõ.h fufia fjhs' 

fõ.h 50-60 =  − 
∆[୅]

∆ ୲
=  −

ൣ ଴.଻ହ  ଵ଴షఱି  ଵ.଴଴  ଵ଴షఱ൧ ୫୭୪ ୢ୫షయ

[ ଺଴ିହ଴ ] ୱ
 =  2.50  10ି଻mol dmିଷ sିଵ 

 
hï fudfyd;l § fõ.h ^;;al,d fõ.h& 

i,lkq ,nk ld,dka;rhla i`oyd ksh;hla jk uOHl fõ.h" lsishï fudfyd;l § 

m%;sl%shdjl fõ.h fm/hSu i`oyd fhdod .; fkd yels h' tneúka lsishï fudfyd;l § 

fõ.h m%ldY lsÍu i`oyd ;;ald, fõ.h fhdod .efka' lsishï fudfyd;l § 

m%;sl%shdjl fõ.h ;;ald, fõ.h hkqfjka ye`Èkafõ' fõ. jl%fhys hï ,laIHlg 

wÈk ,o iam¾Ylfha nEjqfuka wod< fudfydf;a § m%;sl%shdfõ ;;ald, fõ.h ,efí' 

WodyrKhla i|yd" 50.0 s oS ;;ald, fõ.h  

fuh .Kkh lsrSu i|yd 50.0 s oS jl%h i|yd wÈk ,o iam¾Ylfha nEjqu .Kkh l< 

hq;= h¡ i,lk ,o wod< ,laIHhka jkafka (65, 1.25 10-5) iy (35, 0.75  10-5) 
 

fõ.h 50 =  − 
∆[୅]

∆ ௧
=  −

ൣ(଴.଻ହି  ଵ.ଶହ)  ଵ଴షఱ൧ ୫୭୪ ୢ୫షయ

[ ଺ହିଷହ ]ୱ
 =  1.70  10ି଻mol dmିଷ sିଵ 

 
;;ald, fõ.h" uOHl fõ.fhka fjkia jk nj ñka b;d meyeÈ,s h' idudkHfhka 

m%;sl%shd fõ.h hkak wm Ndú; lrkafka ;;ald, fõ.h ye`.ùug h' 
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wdrïNl fõ.h 

wdrïNl fõ.h hkq m%;sl%shl ñY% lrk ,o fudfydf;a § ^tkï 𝑡 = 0 §& ;;ald, 

fõ.hhs' wdrïNl fõ.h .Kkh lrkq ,nkafka 𝑡 = 0 § ^1.13 rEmh& jl%hg w`Èk ,o 

iam¾Ylfha wkql%ufhks' ridhksl pd,l úoHdfõ wfkl=;a mrdñ;s ks¾Kh lsÍu i`oyd 

idudkHfhka wdrïNl fõ. uekSu isÿ lrkq ,efí'  

m%;sj¾;H m%;sl%shdj, § wdrïNl fõ. Ndú;h hïhï ixl=,;d u;= lrhs' m%;sl%shdjla 

bÈß ÈYdjg ^m%;sl%shl→M,& isÿ j;a u M,h jeä fõ' fuh miq m%;sl%shdj           

^M, → m%;sl%shl& jvd fõ.fhka isÿ ùug fya;= fõ' iuia; ^Y=oaO& fõ.h fiùu i`oyd 

wm bÈß yd miq m%;sl%shd YS>%;dj, fjki .Kkh l< hq;= h' tfy;a wdrïNl fõ.h 

fiùfï § 𝑡 = 0 jk w;r M, idkaøKh fkd.s‚h yels h' tneúka miq m%;sl%shdj 

ksudkh lsÍï flfrys n,mEula fkd lrhs' 

tneúka ir,j .; fyd;a wdrïNl fõ.h fyj;a 𝑡 = 0 § ;;ald, fõ.h mj;skqfha" 

m%;sl%shl ñY% l< jyd M, /ia ùug m%:ufhks' 

1.7.2 m%;sl%shd YS>%;dj flfrys idkaøKfha n,mEu 

fõ. kshuh 

iM, ix>Ügkj, ixLHd;h m%;sl%shd fõ.h md,kh lrk nj by; fldgiska wms 

oek.ksuq' jeä iM, ix>Ügk ixLHdjla hkq jeä YS>%;djls' wKq w;r ix>Ügkj, 

ixLdHd;h jeä flfrk l%u folls' ta fok ,o WIaK;ajhl § ksh; mßudjl wvx.= 

wKq ixLHdj jeä lsÍu fyda WIaK;ajh jeä lsÍfuka tajdfha pd,l Yla;sh jeä lsÍu 

fõ' ksh; mßudjl wvx.= wKq ixLHdj jeä lsÍu hkq idkaøKh jeä lsÍuhs'  

by; olajk ,o mßÈ øj yd jdhq iïnkaO jk fndfyda m%;sl%shdj, m%;sl%shl idkaøKh 

jeä lsÍfï § m%;sl%shd fõ.h jeä fõ' ta ix>Ügkj, ixLHd;hjeä lsÍu ksidh' 

iuyr wjia:dj, § tla m%;sl%shlhl idkaøKh jeä lsÍu m%;sl%shd YS>%;dj flfrys 

n,mEula fkdlrk w;r yeu úg u m%;sl%shlhl idkaøKh fo.=K lsÍu m%;sl%shd 

YS>%;djfo.=K fkd lrhs' ta ksid hï hï wdlD;s weiqfrka m%;sl%shd YS>%;dj" idkaøKh 

u; hemSfï ,laIKh m%udKd;aulj wjfndaO lr .ekSu wjYH h' 

my; oelafjk ir, m%;sl%shdj i,lkak' 

A → B 

wmg fufia ,súh yels h' 

YS>%;dj ∝ [𝐴] 

YS>%;dj =k[A] 

fuys k hk iudkqmd;sl ksh;h zzfõ. ksh;hZZ kï fõ' by; m%ldYkh             

A → B m%;sl%shdfõ zzfõ. kshu m%ldYkh fyda fõ. kshuhZZ kï fõ' fï m%;sl%shdfõ 

YS>%;dj A j, idkaøKhg iudkqmd;sl nj wmg mejish yels h' A idkaøKh fo.=K 

lsÍu fõ.h fo.K lrk w;r wmg fõ. kshuh fufia ,súh yels h' 

YS>%;dj = 𝑘 [A]ଵ = k[A] 
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my; oelafjk úfhdack m%;sl%shdj i,lkak' 

NH4NCO(aq)  (NH2)2CO(aq) 

 
by; m%;sl%shdfjys YS>%;dj NH4NCO(aq) idkaøKfha j¾.hg iudkqmd;sl nj 

mÍlaIKd;aulj fidhd oek we;af;a h' tkï NH4NCO(aq) idkaøKh fo.=K l< úg 

YS>%;dj isõ .=K fõ' tneúka fï m%;sl%shdj i`oyd fõ. kshuh fufia ,súh yels h( 

YS>%;dj = k[NH4NCO(aq)]2 

by; m%ldYkh wkqj fõ. kshuh fldgia ;=klska iukaú; jk nj fmfka' 

k: fõ. ksh;h¦ fok ,o m%;sl%shdjl fõ. ksh;hg ixLHdjla yd ^wod<& tall we;' 

úúO m%;sl%shdj, fõ. ksh;h tlsfklg fjkia h' tl u m%;sl%shdjl jqj o th úúO 

WIaK;ajj,§ fjkia h'  

[NH4NCO(aq)]: m%;sl%shlj, idkaøKh¦tla m%;sl%shlhlg jvd mj;sk úg" bka tlla" 

lsysmhla fyda ish,a, u fyda iólrKhg we;=<;a úh yels h' we;eï úg tla 

m%;sl%shlhla fyda jeä .Kkla fõ. kshuhg we;=<;a fkdúh yelafla h' 

2( tla tla m%;sl%shlh wkqnoaO fm<¦ fndfyda úg fuh 1" 2 jeks mQ¾K ixLHdjla jqj o 

iuyr úg Nd.hla jqj o úh yels h' fm< 1 kï th fõ. kshu m%ldYkfha ,shkq fkd 

,efí' m%;sl%shdjl fm< 2g jvd jeä ùug o ms<sjk' tfy;a ta ms<sn`oj fuys § idlÉPd 

fkd flf¾' 

my; § we;s m%;sl%shd i`oyd mÍlaIKd;aul j ks¾Kh lrk ,o fõ. kshu fufia h( 

 2NO(g) + O2(g)    NO2(g)  :     YS>%;dj = k[NO(g)]2[O2(g)] 

 NO2(g) + CO(g)    NO(g)  + CO2(g)  :  YS>%;dj = k[NO2(g)]2 
 
A yd B m%;sl%shl w;r my; oelafjk mßÈ idudkHlrKh lrk ,o m%;sl%shdj 

i,lkak' 

aA  +  bB  M, 

fï m%;sl%shdj i`oyd fõ. kshuh my; § we;s mßÈ ,súh yels h( 

YS>%;dj = k [A]x[B]y 

fï ksoiqfkka fmkakqï flfrk mßÈ Aj, yd Bj, idkaøK m%;sl%shd YS>%;dj flfryss 

flfia n,mdkafka oehs fmkajkq ms‚i tajd x yd y hk hï n,hlg kexúh hq;= h' fï 

n," m%;sl%shdfõ A yd B wkqnoaO fm< hkqfjka ye`Èkafõ' (x + y) j,g m%;sl%shdfõ 

iuia; fm< hehs lshkq ,efí'  

tkï" hï ridhksl m%;sl%shdjl fõ. kshu m%ldYkfha m%;sl%shj, idkaøK mo kxjd 

we;s n,j, ftlHh tys iuia; fm< fõ' 
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A wkqnoaO m%;sl%shd fm< 0 ^Y+kH& kï" tys w¾:h jkafka A j, idkaøKh m%;sl%shd 

YS>%;dj flfrys n, fkdmdk njhs' .‚;dkql+,j Y+kH n,hg kxjk ,o ´kE u 

ixLHdjla 1g iudk fõ' wod< idkaøK moh fõ. iólrKfhka bj;a jkafka tneúks' 

tneúka" fõ. kshuh hkq" ridhksl m%;sl%shdjl ;=,s; ridhksl iólrKfhka 

oelafjk m%;sl%shd lrk úfYaIj, iafgdhslsfhdañ;sl ix.=Klj, iudk jk fyda 

iudk fkd jk hï n,hlg kxjk ,o ta ta m%;sl%shlfha ujq,sl idkaøK weiqfrka 

m%;sl%shd YS>%;dj m%ldY lrkakd jQ m%ldYkhhs' 

ksÍlaIs; fõ. kshu we;s m%;sl%shd i`oyd ksoiqka lsysmhla yodrñka" tajdfha fm<          

ms<sn`oj i,ld n,uq' yhsv%cka jdhqj" NO jdhqj iu`. fufia m%;sl%shd lrhs' 

2NO(g) + 2H2(g)  N2(g) + 2H2O(g) 

fuys fõ. kshuh fufia h( 

YS>%;dj = k[NO(g)]2 [H2(g)] 
 
fï m%;sl%shdj NO wkqnoaOfhka fojeks fm< fõ' ;=,s; iólrKfha yhsv%ckaj, 

iafgdhslsfhdañ;sl ix.=Klh 2 jqj o m%;sl%shdj H2 wkqnoaO j m<uq jk fm< fõ' 

m%;sl%shdfõ iuia; jYfhka ;=ka jeks fm< fõ' 

khsg%cka fudfkdlaihsâ yd ´fidaka w;r m%;sl%shdj fufia h' 

NO(g) + O3(g)  NO2(g) + O2(g) 

fuys fõ. kshuh kï" 

YS>%;dj = k[NO(g)] [O3(g)] 
 
fï m%;sl%shdj NO wkqnoaOfhka m<uq fm< o O3 wkqnoaOfhka m<uq fm< o jk w;r 

tys iuia; jYfhka fojeks fm< fõ' 

my; oelafjk mßÈ 2-fn%dafud-2-fu;s,afm%dfmaka (2-bromo-2-methylpropane) 
c,úÉfþokh fõ' 

(CH3)3CBr(l) + H2O(l)  (CH3)3COH(l) + HBr(aq) 

fuys fõ. kshuh fufia h' 

YS>%;dj = k[(CH3)3CBr(l)] 

Wla; m%;sl%shdj 2-fn%dafud-2-fu;s,afm%dfmaka wkqnoaOj m<uq fm< fõ' ;=,s; 

iólrKfhys c,fha iafgdhslsfhdañ;sl ix.=Klh 1 jqj o m%;sl%shdj c,h wkqnoaOj 

Y+kH fm< fõ' c,h o tys m%;sl%shlhla nj oelaùu wjYH kï wmg fõ. kshuh 

fufia ,súh yels h' 

YS>%;dj = k[(CH3)3CBr(l)] [H2O(l)]0 
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iuia; jYfhka fuh m<uq fm< m%;sl%shdjls' 

by; ksoiqkaj,ska jeo.;a lreKla biau;= fõ' 

´kE u m%;sl%shdjl fõ. kshuh Bg wod< ;=<; ridhksl iólrKh foi n,d fm/hsh 

fkd yels h¦ th mÍlaIKd;aulj ks¾Kh l< hq;a;ls' fõ. ksh;h WÑ; tall iys; 

ixLHdjla jkafka ù kuq;a fmdÿfõ fõ. kshuhla úia;r lrk úg wms th 

idudkHfhka k f,i ,shuq' tfy;a ´kE u w.hla tla;rd WIaK;ajhl § ta i`oyd i;H 

úh yels h' 

m%;sl%shdjl fõ.h yeu úg u m%ldY flfrkqfha mol dm-3 s-1
 tall tall weiqfrks' 

m%;sl%shd Y+kH fm<" m<uq fm<" fojeks fm< wdÈ jYfhka j¾.SlrKh l< yels h' 

ld,h ;;amrj,ska uksk ,oafoa hehs Wml,amkh lrñka fõ.fha ksh;fha tall my; 

oelafjk mßÈ jHq;amkak l< yels h' 

Y+kH fm< m%;sl%shd 

A → M, hk m%;sl%shdj i,luq' 

m%;sl%shdj Y+kH fm< kï" fõ. kshuh fï h( 

fõ.h =k 

tneúka kys tall fõ.fhys tall u fõ' tkï" mol dm-3 s-1
 fõ¡ 

m<uq  jk fm< m%;sl%shd 

A →M, hk m%;sl%shdj i,luq' 

m%;sl%shdj m<u jeks fm< kï" fõ. kshuh fï h( 

 fõ.h = k [A] 

kys tall; = fõ.h/[A]= 
୫୭୪ ୢ୫షయୱషభ

୫୭୪ ୢ୫షయ  =   𝐬ି𝟏 

 
fojeks fm< m%;sl%shd 

A →M, fyda A + B → M, m%;sl%shd i,lkak' m%;sl%shdj fojeks fm< kï fõ. kshuh 

my; mßÈ fõ' 

m%;sl%shdj fojeks fm< kï" fõ. kshuh fï h( 

fõ.h = k [A]2 
fyda fõ.h = k [A][B]                           

kys tall = fõ.h/ [A]2 = 
୫୭୪ ୢ୫షయୱషభ

୫୭୪మ ୢ୫షల  =   molିଵ dmଷsିଵ. 
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ksoiqk 1.9 

my; § we;s tla tla fõ. ksh;h wkqidrfhka m%;sl%shd fm< y`ÿkd .kak' 

ms<s;=r 

(i)k = 5.6 × 10–5 dm3 mol–1 s–1 

fojeks fm< fõ. ksh;hl tallh mol3 dm-1s-1 

 k = 5.6×10-5 mol3 dm-1s-1
 fojeks fm< m%;sl%shdjla ksrEmKh lrhs' 

(ii)k = 3 × 10–4 s–1. 

m<uq fm< fõ. ksh;hl tallh s-1
 fõ'  k =3×10-4 s-1

 hkafkka m<uq fm< 

m%;sl%shdjla ksrEmKh fõ' 

 

ksoiqk 1.8 

my; § we;s iólrKhg wkqj fu;s,a weisfÜÜ" yhsâfrdlaihsâ whk iu`. m%;sl%shd 

lrhs' 

 CH3COOCH3(aq) + OH-(aq)   CH3COO-(aq) + CH3OH(aq) 
óg wod< fõ. kshuh fufia h' 

YS>%;dj =  k [CH3COOCH3(aq)][OH-(aq)]   

tla tla m%;sl%shlh wkqnoaOfhka m%;sl%shdfõ fm< yd m%;sl%shdfõ iuia; fm< l=ula 

o@ 

ms<s;=r 

fõ. kshufha tla tla idkaøK mofha ol=Kq mi Wvq fm<la ke;s neúka ta tl 

tlla wkqnoaOfhka m%;sl%shdj CH3COOCH3 wkqnoaOj m<uq fm< o OH- wkqnoaOj 

m<uq fm< o fõ' tys iuia; fm<2(1+1=2) fõ' 

 

  
WodyrK f,i my; § we;s m%;sl%shdj, mÍlaIKd;aulj ks¾Kh lrk ,o fõ. kshu 

flfrys ie,ls,a, fhduq lruq' 

2NO(g) + O2(g)    NO2(g)  :    YS>%;dj = k[NO(g)]2[O2(g)] 

m%;sl%shdj NO (g)  wkqnoaOfhka fojeks fm< o O2 (g)  wkqnoaOfhka m<uq fm< o fõ' 

m%;sl%shdfõ iuia; fm< 3 fõ' 

NO2(g) + CO(g)    NO(g)  + CO2(g)  :  YS>%;dj = k[NO2(g)]2 

m%;sl%shdj NO2 (g)  wkqnoaOj fo jeks fm< o CO (g)  wkqnoaOj Y+kH fm< o fõ' 

m%;sl%shdfõ iuia; fm< 2 fõ' 
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m%;sl%shdjl fõ.h yd fõ. ksh;h w;r fjki my; oelafjk 1.1 j.=fjka idrdxY 

flfrk w;r" bka ta fol w;r we;s úh yels jHdl=,;d u`.yef¾' 

j.=j 1.1 m%;sl%shdjl fõ.h yd fõ. ksh;h w;r fjki 

m%;sl%shd fõ.h fõ. ksh;h 
m%;sl%shl" M, njg mßj¾;kh ùfï 

fõ.hhs' 
iudkqmd;sl;d ksh;hls' 

ld,h;a iu`. m%;sl%shl idkaøKh wvq 
ùfï fõ.h f,i fyda M, idkaøKh 
jeä ùfï fõ.h f,i fyda ukskq ,efí' 

tla tla m%;sl%shlh tall idkaøKfhka 
hqla; jk úg m%;sl%shd fõ.hg iudk 
fõ' 

m%;sl%shlj, wdrïNl idkai%K u; /£ 
mj;S' 

m%;sl%shlj, wdrïNl idkaøKj,ska 
iajdh;a; h' ksh; WIK;ajhl § ksh; 
w.hla we;' 

 
1.7.3 Y+kH fm<" m<uq fm< yd fojeks fm< m%;sl%shdj, idkaøKh iu`. fõ.fha 

fjkia ùfuys m%ia;dßl ksrEmKh 

Y+kH fm< m%;sl%shd 

Y+kH fm< m%;sl%shd hkq m%;sl%shd fõ.h" m%;sl%shl idkaøKfhka iajdh;a; jQ m%;sl%shd h' 

ke; fyd;a m%;sl%shd fõ.h m%;sl%shl idkaøKfha Y+kH n,hg iudkqmd;sl m%;sl%shd h' 

my; oelafjk m%;sl%shdj i,lkak' 

A → M, 

YS>%;dj =  𝑘 [A]଴  = 𝑘 

tfyhska fok ,o ´kE u A idkaøKhl § m%;sl%shd fõ.h fkdfjkiaj mj;S¦ tkï 

fõ.h idkaøKh u; fkd/f`ok ksh;hls' fï ksid idkaøKhg tfrys fõ. m%ia;drh 

1.14 (a). rEmfha oelafjk wdldrfha ;sria ir, f¾Ldjls' fjk;a jpkj,ska lsj fyd;a 

ld,h;a iu`. idkaøKfha isÿ jk fjki ksh;hla jk w;r" th 1.14 (b)  rEmfhka 

fmkajd we;s mßÈ idkaøK-ld, m%ia;drfha wkql%ufhka ,nd .; yels h' 

 
 
 
 
 
 

 
 
 
 
 

   1.14 rEmh Y+kH fm< m%;sl%shdjl (a) idkaøKhgtfrysj m%;sl%shd fõ.fha 

fjkia ùu yd (b) ld,hg tfrysj m%;sl%shl idkaøKfha fjkia ùu 

 

         (a)                                                                 (b) 
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idkaøKh 

f
õ
.
h

 

ld,h 

YS>%;dj = wkql%uKh  

ksh;h 
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Y+kH fm< m%;sl%shdjl yeisÍu my; oelafjk wdldrhg o úia;r l< yels h' 

my; § we;s m%;sl%shdj i,lkak( 

𝐴 + 𝐵 → M, 

m%;sl%shd fõ.h i`oyd m%ldYkh jkafka" 

YS>%;dj =  𝑘 [A]a[B]b 

Bys idkaøKh b;d by< hehs o m%;sl%shdjl isÿ jk w;r;=r tys idkaøK fjki 

fkdi,ld yeßh yels hehs o Wml,amkh lrkak' tneúka m%;sl%shd fõ.h fufia ,shd 

oelaúh yels h' 

YS>%;dj =  𝑘ᇱ [A]ୟ 

 fuys 𝑘ᇱ = 𝑘[B]ୠ fõ 

A wkqnoaOfhka m%;sl%shdj Y+kH fm< fyhska fõ.h = 𝑘ᇱ = ksh;hla  

fï wkqj idkaøKhg tfrys fõ.fha m%ia;drh by; úia;r lrk ,o mßÈ ;sria ir, 

f¾Ldjls'  

m%ldY-ridhksl m%;sl%shd iuyrla yd úIucd;Sh m%;sl%shd lsysmhla Y+kH fm< m%;sl%shd 

i`oyd ksoiqka fõ' tn`ÿ m%;sl%shd úr, h' 

yhsv%cka yd laf,daÍka w;r m%ldY-ridhksl m%;sl%shdj( 

Hଶ (g) +   Clଶ (g)
୦஝
→  2HCl (g) 

fï m%ldY-ridhksl m%;sl%shdj Y+kH fm< m%;sl%shdjls' yhsv%cka yd laf,daÍka jdhq c,h 

u; ;nd m%;sl%shdj wOHhkh flf¾' iEfok yhsv%cka laf,darhsâ c,fha ødjKh ùu 

ksid n`ÿk ;=< c, uÜgu by< k`.sk fõ.h ie,ls,a,g .ekSfuka m%;sl%shd YS>%;dj 

wOHhkh flf¾' yhsv%cka yd laf,daÍka jdhq bj;a jk fõ.h;a c, uÜgu by< k`.sk 

fõ.h;a tl yd iudk fõ' tkï m%udK fjkia jqj o jdhq l,dmfha idkaøKh ld,h;a 

iu`. fjkia fkd fõ' 

r;a jQ ma,eákï mDIaGhla u; N2O jdhqfõ úfhdackh( 

N2O(g)  →  N2(g)  +  1/2 O2(g) 

 YS>%;dj  =  k[N2O]0 = k fyda, 

 
[୒మ୓]

௧
= k 

 

fud,síäkï fyda gxiagka W;afm%arlh yuqfõ wefudakshd jdhqfõ úfhdackh Y+kH fm< 

m%;sl%shdjls' 

2NH3(g) 
ெ௢
ሱሮ   N2(g)   + 3H2(g)   



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 11 tallh pd,l ridhkh 

 

35 
 

W;afm%arl mDIaGh iïmQ¾Kfhka u mdfya wefudakshd wKqj,ska jeiS hhs' wefudakshd 

jdhqfõ mSvkh fyda idkaøKh jeä lsÍfuka mDIaGh u; jdhq wjfYdaIKh fjkia l< 

fkd yels h' tneúka M,h ksmÿK;a" jdhq l,dmfha idkaøKh ksh;j mj;S' tneúka fï 

m%;sl%shdjg we;af;a Y+kH fm< p,khls' 

Y+kH fm< m%;sl%shd i`oyd ;j;a WodyrK( 

H+(aq) whk yuqfõ weisfgdakaj, whäkSlrKh 

  CH3COCH3(aq) + I2(aq)  
ୌశ(௔௤)
ሱ⎯⎯⎯ሮ   ICH2COCH3(aq) + HI(aq) 

 
fï m%;sl%shdfõ fõ. iólrKhg [I2] idOlh we;=<;a fkdjk nj mÍlaIKd;aulj 

fidhd f.k we;' tkï" 

YS>%;dj = k[CH3 COCH3(aq)][H+
(aq)] 

[I2(aq)]idkaøKhg idfmalaIj m%;sl%shdj Y+kH fm< nj ;yjqre fõ¡ 
 
Y+kH fm< m%;sl%shdj, ,laIK 

m%;sl%shdfõ idkaøKh ld,h;a iu`. f¾Çh f,i wvq fõ'  

m%;sl%shdj wjika ùug .; jk ld,h" tkï [A] Y+kH jk ld,h my; iïnkaO;dfjka 

fokq ,efí' 

t wjika ùug = 
[୅]బ

௞
 = (wdrïNl idkaøKh)/ (YS>%;d ksh;h) 

 
m<uq fm< m%;sl%shd 

fï mka;sfha m%;sl%shdj, m%;sl%shd YS>%;dj m%;sl%shl idkaøKfha m<uq jk n,hg 

iudkqmd;sl fõ' by; A → M, m%;sl%shdj u i,ld neÆ l,ays" 

YS>%;dj =   𝑘 [A] 

fuh y = mx wdldr iïnkaO;djla jk w;r idkaøKhg tfrys fõ.fha m%ia;drh 

1.15(a) rEmfha oelafjk wdldrfha uQ, ,laIH (0,0) yryd hk ir, f¾Ldjls' tys" 

ld,h iu`. idkaøKh úp,kh jk wdldrh olajk m%ia;drfha 1.15(b) rEmfha 

oelafjk wdldrfha jl%hls' 
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1.15 rEmh m<uq fm< m%;sl%shdjl (a) m%;sl%shl idkaøKhg tfrysj m%;sl%shd 

fõ.fha úp,kh ^wkql%uKh = fõ. ksh;h& yd (b) ld,h;a iu`. 

m%;sl%shl idkaøKfhaúp,kh 

fuh ;j;a wdldrhlg i,ld n,uq' 

wmg fufia ,súh yels h( 

YS>%;dj =  𝑘 [A] 

fomfiys u m%lD;s ,>q w.h .ekSfuka  

  log(YS>%;dj) =log[A] + log(k) 
 
tneúka ,>q ^fõ.h& yd ,>q [A] w;r m%ia;drfha y = mx + c wdldr jk w;r ^u;= 

bÈßm;a flfrk& 1.17 rEmfha oelafjk mßÈ tys wkql%uKh 1 o wka;#LKavh tys ,>q 

k o fõ' 

by; idlÉPd lrk ,o mßÈ m<uq jk fm< m%;sl%shdjl fõ. ksh;hlg we;af;a 

^m%;sf,dau& ld, tallhla (s-1) mu‚' Bg idkaøK tall ke;' fuys w¾:h kï" m<uq 

jk fm< m%;sl%shdjl k ys ixLHd;aul w.h idkaøKh ksfhdackh jk tallj,ska 

iajdh;a; nj h' (k = (YS>%;dj/idkaøKh) =  
୫୭୪ ୢ୫షయୱషభ

୫୭୪  ୢ୫షయ  ) tneúka m<uq fm< m%;sl%shdjl 

idkaøK tallh fjkia l< úg § mjd k ys ixLHd;aul w.h fkdfjkiaj mj;S' tfy;a 

ld, tallfha fjki;a iu`. th fjkia fõ' WodyrKhla f,i 6.0 × 10-3 min-1 
jk k, 

1.0 ×10-4 s-1
 f,i o ,súh yels h' tkï" k ys ixLHd;aul w.h fjkia ù we;' 

my; oelafjkafka m<uq fm< m%;sl%shd i`oyd ksoiqka lsysmhls'  

c,Sh udOHfha yhsv%cka fmfrdlaihsâj, úfhdackh( 

       H2O2(aq)  →  H2O(l)  + ½O2(g)  

Lksc wï, yuqfõ fu;s,a weisfÜÜj, c,úÉfþokh(  

   CH3COOCH3(aq)  + H2O(l)  →  CH3COOH(aq)  + CH3OH(aq)  
 

       (a)                                                      (b) 

Y
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dj

 

idkaøKh 
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Lksc wï, yuqfõ Wla iSksj, wmj¾;kh( 

        C12H22O11(aq)  + H2O(l)  
ୌశ

ሱሮ  C6H12O6(aq)  + C6H12O6(aq)  

c,Sh ødjKfha wefudakshï khsg%hsÜj, úfhdackh( 

  NH4NO2(aq)  →  N2(g)  + 2H2O(l)  

vhefida jHq;amkakj, c,úÉfþokh: 

  C6H5N=NCl(aq)  + H2O(l)  →  C6H5OH(aq) + N2(g) + HCl(aq)  
 

jdhq l,dmfha m%;sl%shd i,ld n,kq ,nk wjia:dj, § fõ. kshufhys idkaøK mo 

fjkqjg mSvk mo Ndú; lsÍu wjYH h' ksoiqkla f,i A(g) → B(g) + C(g) hk 

m%;sl%shdj m<uq fm< m%;sl%shdjlehs is;uq' moaO;sfha wdrïNl (𝑡 = 0 §) mSvkh P1, o t 
ld,hlg miq mSvkh P2 f;la fjkia jQfha o kï m%;sl%shdj i`oyd fõ. kshuh ,shk 

wdldrh wm úiska wjfndaO lr .; hq;= h' 

fuys A ys wdxYsl mSvkh tys úfhdackh ksid -x m%udKhlska wvq ù hehs Wml,amkh 

l< fyd;a B yd C tltflys mSvkfha jeä ùu +x fõ' tneúka wmg moaO;sh fufia 

f.dvkexúh yels h' 

    A(g)    B(g) + C(g)   
  wdrïNl  P1   0 0 
  t ld,fha oS P1-x   x x 
 
tneúka t ld,hl § uq̀t mSvkh = (P1-x) +  x  + x  = P1  + x  = P2 

   x = P2  -P1 

t ld,hl § A mSvkh = P1-x = P1  - (P2  -P1)= 2P1 – P2 
tneúka m%;sl%shd fm< iy fõ. ksh; ksudkfha § fï mSvk mo Ndú;hg .; yels h' 

fojeks fm< m%;sl%shd 

fï m%;sl%shd j¾.fhys m%;sl%shd fõ.h" m%;sl%shl idkaøKfha fojeks n,hg iudkqmd;sl 

fõ' tkï" wod< m%;sl%shlfha idkaøKh fo.=K l< úg m%;sl%shd fõ.h isõ .=K fõ' fï 

wkqj A → M, hk idOdrK m%;sl%shdj ie,l+ úg( 

YS>%;dj =   𝑘 [A]2 

fuh y = mx2
 wdldrh .kakd w;r fõ.h yd idkaøKh w;r m%;sl%shdj 1.16(a) rEmfha 

oelafjk wdldrfha uQ,H ,laIHh ^0"0& yryd hk by<g keUqre jl%hls' fuys ld,hg 

tfrys idkaøKfha úp,kh jl%hls' flfia jqj o" 1.16(b) rEmfha oelafjk mßÈ tys 

nEjqu" m<uq fm< m%ia;drhl nEjqug jvd jeä h' 
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1.16 rEmh fojeks fm< m%;sl%shdjl (a) m%;sl%shl idkaøKhg tfrysj m%;sl%shd 

fõ.fha úp,kh yd (b) ld,h;a iu`. m%;sl%shl idkaøKfha úp,kh  

 
fuh wms ;j;a whqrlska i,ld n,uq' 

wmg fufia ,súh yels h( 

YS>%;dj =  𝑘 [A]ଶ 
fomfiys u ,>q w.h .ekSfuka¦ 

log (YS>%;dj) = 2 log [A]  + log(k) 
 
tneúka ,>q ^fõ.h& g tfrys ,>q [A] m%ia;drh y = mx + c wdldr tlla jk w;r tys 

wkql%uKh 2 o" wka;#LKavh ,>q k o fõ' Y+kH fm<" m<uq fm< yd fojeks m%;sl%shd 

w;r fjkialï myiqfjka f;areï .; yels jk mßÈ 1.17 rEmh tajd iïmsKavkh 

lrñka ii`ohs' 

 
 
 
1.17 rEmh Y+kH fm<" m<uq jk fm<" yd fojeks fm< m%;sl%shd ixikaOkh (a) idkaøKhg 

tfrysj m%;sl%shd YS>%;dfõ úp,kh' Y+kH fm< m%;sl%shdjl" [A] ys w.h l=ula jqj 

o fõ.h fjkia fkdjk neúka m%ia;drh ;sria ir, f¾Ldjls' m<uq jk fm< 

m%;sl%shdjl fõ.h [A]g wkqf,dauj iudkqmd;sl neúka  m%ia;drh by<g nEjqï jk 

ir, f¾Ldjls' fojeks fm< m%;sl%shdjl fõ.h [A] iu`. >d;Sh f,i jeä jk 

neúka m%ia;drh by<g nEjqï jk jl%hls' (b) ld,h;a iu`. idkaøKfha úp,kh' 

Y+kH fm< m%;sl%shdjl ld,h iu`. [A]ys wvq ùu fjkia fkd fõ' m<uq fm< 

m%;sl%shdjl" ld,h .; j;a u ta wvq ùu ukaokh fõ' fo jeks fm< m%;sl%shdjl wvq 

ùu jvd;a jeä h' (c) ,>q ^idkaøKh& iu`. ,>q ^fõ.h& ys fjkia ùu' Y+kH fm< 

m%;sl%shdjl m%ia;drh ;sria f¾Ldjls' m<uq fm< m%;sl%shdjl m%ia;drh wkql%uKh 1 

jQ ir, f¾Ldjla jk w;r fojeks fm< m%;sl%shdjl m%ia;drh wkql%uKh 2 jQ ir, 

f¾Ldjls'  

(a)     (b) 
i
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Y
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idkaøKh ld,h 

 

(a)                                                        (b)                                                     (c) 

idkaøKh ld,h log (idkaøKh) 

Y=kH fm< 

fojk fm< 

m<uq fm< fojk fm< 

m<uq fm< 

Y=kH fm< 

m<uq fm< 

fojk fm< 

Y=kH fm< 
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ksoiqk 1.11 
Tlaiscka yd khsg%cka fudfkdlaihsâ w;r my; oelafjk m%;sl%shdj i,lkak' 

O2(g) + 2NO(g)  2NO2(g) 

300 K § m%;sl%shdfõ fõ. kshuh fufia h( 

300 K oS fõ.h = 𝑘  [Oଶ(୥)] [NO(g)]ଶ 

O2(g) ys yd NO(g) ys idkaøK ms<sfj<ska 1.00×10-2  
yd 2.00×10-2 mol dm-3

 jk úg" 

300 K § m%;sl%shdfõ YS>%;dj 3.20×10-3 mol dm-3 s-1 
nj fidhd .kakd ,È' 300 K § 

m%;sl%shdfõ fõ. ksh;h .Kkh lrkak' 

ms<s;=r 

k = YS>%;dj/([Oଶ(୥)] [NO(g)]ଶ) 

 

 

   =  
3.20  10ିଷmol dmିଷsିଵ

[1.00  10ିଶmol dmିଷ] [2.00  10ିଶ mol dmିଷ]ଶ
 

   𝑘 = 8.00  10ଶdm଺ molିଶ sିଵ 

ksoiqk 1.10 
my; oelafjk m<uq fm< m%;sl%shdj i,lkak' 

N2O5(g) → 2NO2(g) + ½O2(g) 

328 K § N2O5 ys idkaøKh 2.00 × 10-2 mol dm-3
 jQ l,ays tys úfhdack fõ.h     

1.00 × 10-2 mol dm-3 s-1 
nj fidhd .kakd ,È' 328 K § m%;sl%shdfõ m<uq fm< fõ. 

ksh;h .Kkh lrkak' 

ms<s;=r             

YS>%;dj     =  𝑘 [A] = 1.00  10ିଶ mol dmିଷ𝑠ିଵ 

 

 

𝑘 =  
1.00  10ିଶ mol dmିଷsିଵ

2.00  10ିଶ mol dmିଷ
= 0.50  𝑠ିଵ 
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ksoiqk 1.12 
fok ,o WIaK;ajhl § my; § we;s l,ams; m%;sl%shdj i,lkak' 

aA + bB  cC + dD 

fok ,o WIaK;ajhl § isÿ lrk ,o mÍlaIKhl § A yd B j, idkaøK ms<sfj<ska 

1.00×10-5 mol dm-3 
yd 1.00 mol dm-3 

jQ l, m%;sl%shd fõ.h 5.00×10-4 mol dm-3 s-1 

nj fidhd .kakd ,È' A j, idkaøKh fo.=K l< úg m%;sl%shd fõ.h fo.=K jk 

nj o ksÍlaIKh flßK' m%;sl%shdfõ fõ. ksh;h .Kkh lrkak' 

ms<s;=r 

wmg m%;sl%shdfõ fõ. kshuh fufia ,súh yels h( 

YS>%;dj= 𝑘 [A]௫ [B]୷ 

Ays idkaøKh fo.=K l< úg fõ.h fo.=K jk nj § we;' tneúka m%;sl%shdj A 

wkqnoaOj m<uq fm< jk nj wmg ks.ukh l< yels h' A idkaøKhg jvd 

fnfyúka jeä B idkaøKh u; (1.00 × 10-5<<<1.00 mol dm-3) fõ.h flfia /£ 

mj;S oehs wjfndaO lr .; hq;= fõ' m%;sl%shdj B idkaøKfha n,mEfuka f;dr nj 

meyeÈ,s h' tneúka fõ. kshuh h<s fufia ,súh yels h' 

YS>%;dj=  𝑘ᇱ[A] 

 

 

               𝑘ᇱ =  
5.00  10ିସ mol dmିଷsିଵ

1.00  10ିହ mol dmିଷ
= 50 sିଵ 

 

my; § we;s ksoiqk" m%;sl%shl idkaøKh yd fm< w;r iïnkaO;dj ms<sn`o woyila 

fohs' 

aA + bB → cC + dD 

by; oelafjk l,ams; m%;sl%shdfõ fõ. kshuh" 

fõ.h = k [A] [B]2 

hkafkka fokq ,efí' 

(a) A yd B hk foflys u idkaøK 1.0 mol dm-3 
fj;ehs is;uq'  

YS>%;dj1 = k [1.0][1.0]2 mol3 dm-9 = k mol3 dm-9
 

Bys idkaøKh 1.0 mol dm-3
 ksh;j ;nd .ksñka A idkaøKh fo.=K l< fyd;a 

YS>%;dj2 = k [2.0][1.0]2 mol 3dm-9 = 2k mol3 dm-9
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tkï" A idkaøKh fo.=K l< úg fõ.h fo.=K jk w;r ñka m%;sl%shdj A wkqnoaOj 

m<uq fm< nj wkdjrKh fõ' 

(b) A idkaøKh 1.0 mol dm-3
ys ksh;j ;nd .ksñka B idkaøKh fo.=K l< fyd;a" 

YS>%;dj3 = k [1.0][2.0]2 mol3dm-9 = 4k mol3dm-9
 

tkï" B idkaøKh fo.=K l< úg fõ.h isõ .=K jk w;r ñka m%;sl%shdj B wkqnoaOj 

fojeks fm< nj wkdjrKh fõ' 

1.7.4  m%;sl%shd fm< yd fõ. ksh;h ^fõ. kshuh& ks¾Kh lsÍfï l%u 

by; wjika kso¾Yk foflka fmkakqï flfrk mßÈ tla m%;sl%shlhlg idfmalaIj 

wfkla m%;sl%shlfha idkaøKh úYd, f,i jeämqr wef;d;a m%;sl%shlfha idkaøKh 

úYd, f,i jeämqr wef;d;a ta jeämqr we;s m%;sl%shlfha idkaøKh m%;sl%shdj mqrd 

ksh;j mj;s;eZhs ie,lsh yels h' fï Wm.%yKh" tllg jeä m%;sl%shl .Kkla 

iyNd.s jk m%;sl%shdj, p,kh yeoEÍu i`oyd Ndú; l< yels w;r Bg iqÿiq mßÈ 

mÍlaIK ie,iqï lsÍu o l< yels h' 

fï i`oyd uQ,sl m%fõY folla fõ' bka m<uq jekak kï" lsishï m%;sl%shdjla È.ska È.g 

u kshdukh lrñka tys m%;sM, ,nd .ekSuhs' fojekak jkafka" m%;sl%shl idkaøK 

fjkia lrñka m%;sl%shdfõ wdrïNl YS>%;dfõ isÿ jk fjki úYaf,aIKh lsÍuhs' 

ñka m<uq m%fõYfha § tla m%;sl%shlhl yer wka ish¨ m%;sl%shlj, idkaøKh b;d by< 

w.hl mj;ajd .ksñka mÍlaIK isÿ flf¾' ksoiqkla f,i" 

aA + bB → cC + dD 

m%;sl%shdfõ fõ. kshuh fufia h( 

 YS>%;dj = k [A]
x
[B]

y
 

 
B idkaøKh [A]0 g jvd fndfyda by<ska mj;ajd f.k we;ehs is;uq' fuys § m%;sl%shdj 

mqrd [B] ksh;j mj;S heZhs ie,lsh yels h' tneúka wmg fufia ,súh yels h( 

  YS>%;dj= k′[A]
x   

 
túg 

  k′ = k [B]
y
  

fomfiys u ,>q w.h .ekSfuka( 

log (YS>%;dj) = y log[A] + log(k′) 

fuh ir, f¾Ldjl iólrKhhs' wkql%uKh y o wka;#LKavh log k'o log ^fõ.hg& 

log [A] m%ia;drh we§fuka m%;sl%shd fm< yd fõ. ksh;h ks¾Kh l< yels h' 

x yd k ks¾Kh lsÍu i`oyd  A jeämqr idkaøKhl ;nd mÍlaIK l%shdj,sh h<s isÿ l< 

yels h'  
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wdrïNl fõ. l%uh 

wm okakd mßÈ fõ. kshu jHq;amkak flfrkqfha m%;sl%shd iólrKj,ska fkd j" 

mÍlaIKd;aul o;a;j,sks' wdrïNl fõ. l%uh" fok ,o m%;sl%shdjl p,kh úu¾Ykh 

lrñka tys fõ. ksh;h yd fm< fidhd .ekSug Wmldß jk mÍlaIKd;aul 

l%ufõohls' tys § tla tla m%;sl%shlfha úúO wdrïNl idkaøK iys;j m%;sl%shdj nyqjdr 

.Kkla isÿ flf¾' m%;sl%shd fm< ks¾Kh lrkq i`oyd tla tla mÍlaIKfha wdrïNl 

fõ.h m%;sl%shlj, wdrïNl idkaøK iu`. ixikaokh flf¾' fï l%uh fndfyda úg 

my; oelafjk mßÈ l%shd;aul flf¾' 

ir,j lsj fyd;a wdrïNl fõ. mÍlaIKj, § m%;sl%shdjl b;d l,ska isÿ jk 

myiqfjka ueksh yels isÿ ùula i`oyd .; jk ld,h ukskq ,efí' WodyrK jYfhka 

fuh jdhqjl fok ,o mßudjla ksoyia ùug" wjlafIamhl ueksh yels m%udKhla 

iE§ug fyda j¾K úm¾hdihla we;s ùug .; jk ld,h úh yels h' ;j o" fok ,o 

ld,dka;rhlg miq m%;sl%shdj kj;d wkqudmk o isÿ l< yels h' 

wk;=rej" wfkl=;a m%;sl%shl idkaøK" ødjKfha uq̀t mßudj yd WIaK;ajh wdÈ wfkl=;a 

ish¨ idOl ksh;j ;nd .ksñka m%;sl%shdfõ tla ixrplhl idkaøKh fjkia lrkq 

,efí' fuys § kj idkaøK iu`." hï isoaêhla isÿ ùug .; jk ld,h ueksh hq;= h' 

ie,ls,a,g md;% jQ øjHfha idkaøK mrdihla i`oyd fuh mqkrdj¾;j isÿ lrkq ,efí' 

fuys,d ie,lsh hq;= ;rfï mq`M,a idkaøK mrdihla wdjrKh lsÍu jgfka h' wdrïNl 

idkaøKfha isg tys wvla olajd fyda Bg;a wvq m%udKhlg idkaøKh fjkia lrñka 

lshùu myla fyda jeä .Kkla .ekSu fhda.H fõ' 

ñka woyia jkafka tla tla m%;sl%shlh i`oyd" wfkl=;a m%;sl%shl idkaøK yd ;;a;aj 

ksh;j ;nd .ksñka tu m%;sl%shlfha idkaøKh fo.=K lr ^fjkia lr& hg;a msßfihska 

m%;sl%shd hq.,la isÿ l< hq;= nj h' ñka fõ.h flfrys jk n,mEu ta m%;sl%shlhg iSud 

flf¾' 

idkaøKh fo.=K lsÍfï § fndfyda úg wdrïNl fõ.h Ndck fõ ;=ka wdldrhl 

fjkia úh yels h' 

^a&  fõ.h fjkia fkd fõ' ñka .uH jkafka fõ.h tu m%;sl%shlfhka iajdh;a; 

njhs' m%;sl%shdj tlS m%;sl%shlh wkqnoaOj m<uq fm< fõ' 

^b& fõ.h fo.=K fõ' ñka woyia jkafka fõ.h ta m%;sl%shlfha idkaøKhg 

iudkqmd;sl njhs' m%;sl%shdj tlS m%;sl%shlh wkqnoaOj m<uq jk fm< fõ' 

^c&  fõ.h isõ .=K fõ' ñka .uH jkafka fõ.h ta m%;sl%shlfha idkaøKfha j¾.hg 

iudkqmd;sl njhs' m%;sl%shdj tlS m%;sl%shlh wkqnoaOj fojeks fm< fõ' 

tla tla m%;sl%shlh wkqnoaOj fm< fidhd .;a miq ´kE u mÍlaIK m%;sM,hla f.k 

wod< idkaøK w.hhka yd uksk ,o fõ.h tys wdfoaY lsÍfuka kys ixLHd;aul w.h 

ks¾Kh l< yels h' 

wdrïNl fõ. mÍlaIKj, m%;sM, .fõIKh lsÍu 

wdrïNl fõ. mÍlaIKhlg ir, ksoiqkla f,i jdhqjla ksmfok m%;sl%shdjla i,luq' 

fuh f,day-wï, m%;sl%shdjla fyda yhsv%cka fmfrdlaihsâ W;afm%aß; úfhdackh fyda úh 

yels h' fuys § ld,h iu`. úfudapkh jk jdhq mßudj uksk ,oafoa hehs Wml,amkh 
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lruq' ld,hg tfrysj ksoyia jQ jdhq mßudj m%ia;dr.; l, úg ,efnk jl%h 1.18 
rEmfhka oelafõ' 

 

 

1.18 rEmh wdrïNl fõ. mÍlaIKhl § úfudapkh jk jdhqjl mßudj uekSu' 

(a) ld,h iu`. jdhq mßudfõ fjkia ùu¦ wdrïNfha § b;d 

fõ.fhka mßudj jeä jk w;r" m%;sl%shdfõ m%.;sh;a iu`. th 

ukaokh fõ' (b) a ys w`ÿre l< fldgfiys úYd,s; oelau¦ 

wdrïNfha § mßudfõ jeä ùu f¾Çh fõ' tneúka fok ,o 

WIaK;ajhl § wjYH m%;sl%shl idkaøKh fjkia lsÍfuka jdhqfõ 

ksh; mßudjla ksmoùug .; jk ld,h ueksh yels fõ' 

m%ia;drfha nEjqu uekSfuka ´kE u ,laIHhl § m%ia;drfha fõ.h ms<sn`o ñkqula ,nd 

.; yels nj wms oksuq' wmg wjYH jkafka wdrïNl fõ.h neúka" m%;sl%shdj wdrïN 

jk fudfydf;a § u m%ia;drfha nEjqu fidhd .; hq;= fõ' (t ⁓ 0 s §)  we;af;ka u"             

ld,h = 0 we;eï fjkia ùï ksÍlaIKh lsÍu l< fkdyels h' tneúka wms moaO;sfha 

fok ,o$ ksh; fjkila ^ksh; mßudjla jeks& isÿ ùug .; jk ld,h uksuq' flfia 

jqj o wdrïNl fudfydf;a § úfYaIfha idkaøKh fndfyda ÿrg u wdrïNl idkaøKh 

jk neúka isoaêh uekSu isÿ lrk w;r;=r tlS m%;sl%shlfha idkaøKSh fjki 

fkdie,lsh yels hehs Wml,amkh flf¾' 

iuia; mrdih mqrd ld,h iu`. mßud fjkia ùu jl%hlg wkq.; nj 1.18(a) rEmfhka 

fmkakqï flf¾' m<uq jl%fha lj lr we;s fldgi fyj;a wdrïNl fldgi úYd,kh 

lsÍfuka th o< jYfhka ir, f¾Ldjla nj fmkS hhs' (rEmh 1.18(b)) m%;sl%shdfõ uq,a u 

wjia:dj i,lk l,ays th idOdrK Wml,amkhls' t~0 s § jl%hg iam¾Ylhla we£fuka 

o fuh ,nd .; yels h' ir, jYfhka fuys wkql%uKh V/t fõ' m%;sl%shlfha fjkia 

^wvq& idkaøK Ndú; lrñka mÍlaIKh h<s isÿ lr fmr mßÈ m%;sl%shdj wdrïNfha § ta 

jdhq mßudj u ksoyia ùug .; jk ld,h uksk ,oafoa hehs is;uq' fuys § ksh; jdhq 

mßudj úfudapkh ùug .; jk ld,h fjkia jk w;r tys m%;sM, f,i ,efnkqfha 

1.19 rEmfha olajd we;s wdldrfha m%ia;drhls' 

 

 

 

           (a)                                                             (b)  

j
dh

q m
ß
u
dj

 

j
dh

q m
ß
u
dj

 
ld,h ld,h 
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1.19 rEmh wdrïNl fõ. mÍlaIKhl fjkia idkaøKj,ska hq;a 

m%;sls%hlfhka ksh; jdhq mßudjla úfudapkh ùug .; 

jk ld,h uekSu' m%;sl%shdj wdrïNfha § f¾Çh 

iïnkaO;djla fkdue;s l,ays" iam¾Ylfha wkql%uKh 

ks¾Kh l< hq;= h'  

 
fï mÍlaIKj,ska wdrïNl YS>%;d ^;;amrhl § úfudapkh jQ jdhq mßudj wdY%fhka& 

my; oelafjk mßÈ ks¾Kh l< yels h( 

1 mÍlaIKh( wdrïNl fõ.h1 =  V/t1 

2 mÍlaIKh( wdrïNl fõ.h2 =  V/t2 

by; mÍlaIK fofla § ksh; jdhq mßudjla (V) úfudapkh ùug .; jk ld,h uksk 

,o fyhska ,enqKq wdrïNl fõ. ixikaokh lsÍu myiq h' Wla; m%;sM, foflka 

wdrïNl fõ.h .; jQ ld,hg m%;sf,dauj iudkqmd;sl jk nj meyeÈ,s h' tneúka" 

wdrïNl fõ.h ∝
ଵ

௧
 

fï wdldrfha mÍlaIKj, ;j ÿrg;a flfrk .Kkh lsÍïj,ska f;drj 
ଵ

௧
 wdrïNl 

YS>%;dfõ ñkqula f,i fhdod .; yels h' 

tneúka wod< m%;sl%shlfha$m%;sl%shlj, idkaøKh fjkia lrñka uksk ,o wdrïNl 

fõ." m%;sl%shdj, fm< yd fõ. ksh;fha w.h ks¾Kh lsÍu i`oyd Ndú; l< yels h' 

my; § we;s kso¾Yk fï wdldr mÍlaIK i`oyd hï m%;sfõohla imhhs' 

ksoiqk( 

fok ,o WIaK;ajhl § isÿ jk my; oelafjk l,ams; m%;sl%shdj i,lkak' 

A + 2B  C + D 
fmdÿ mo weiqfrka m%ldYs; tys fõ. kshuh jkafka" 

YS>%;dj= k[A]m[B]n 
 

j
dh

q m
ß
u
dj

 

ld,h 
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m yd n j, w.hhka fiùu i`oyd tla m%;sl%shlhl idkaøKh fjkia lrñka yd wfkla 

m%;sl%shlfha idkaøKh ksh;j ;nd .ksñka mÍlaIK fY%a‚hla isÿ lr wdrïNl fõ.h 

uksk ,È' mÍlaIK m%;sM, my; j.=fõ oelafõ'  

j.=fõ o;a; Ndú;lr m, n yd k i`oyd w.hhka .Kkh lrkak' 

1.2 j.=j .Kkh lsÍu i|yd o;a; iuQyh 

mÍlaIKh wdrïNl [A]/ 
mol dm-3 

wdrïNl [B]/ 
mol dm-3 

wdrïNl fõ.h/ 
mol dm-3 s-1 

1   2.5  10-2 3.0  10-2 1.75  10-3 
2 5.0  10-2 3.0  10-2 3.50  10-3 

3 2.5  10-2 6.0  10-2 3.50  10-3 

 
1. A wkqnoaO fm< (m) fiùu 

[B] ksh;j mj;sk w;r [A] fo.=K jk 1 yd 2 mÍlaIKj, m%;sM, weiqfrka m fidhd 

.; yels h' m<uq j" fï mÍlaIK foflys fmdÿ fõ. kshu iólrK w;r wkqmd;h 

.kak' 

 (YS>%;dj1/YS>%;dj2)=  
௞ [୅]భ

೘[୆]భ
೙

 ௞[୅]మ
೘[୆]మ

೙ 

1 yd 2 mÍlaIKj, [B]1 = [B]2 = 3.0 ×10-2 mol dm-3
 jk w;r WIaK;ajh ksh; neúka 

k ksh;hls' 

tneúka wmg fufia ,súh yels h( 

 (YS>%;dj1/YS>%;dj2)=  
[୅]భ

೘

[୅]మ
೘ 

1.75 10ିଷmol dmିଷ sିଵ

3.50 10ିଷmol dmିଷ sିଵ
  =  

 (2.5 10ିଶmol dmିଷ)௠

 (5.0 10ିଶmol dmିଷ)௠
 

1

2
=   ൬

1

2
൰

௠

 

       m = 1 
 

[A] fo.=K jk úg fõ.h fo.=K jk neúka m%;sl%shdj A wkqnoaOj m<uq jk fm< fõ' 

2. B wkqnoaO fm< (n) fiùu' 

[A] ksh;j mj;sk yd [B] fo.=K jk 1 yd 3 mÍlaIK m%;sM, iei`§fuka( 

 (YS>%;dj1/YS>%;dj3) =  
௞ [୅]భ

೘[୆]భ
೙

 ௞[୅]య
೘[୆]య

೙ 

1 yd 3 mÍlaIKj, [A]1 = [A]3 = 2.5 × 10-2 mol dm-3
 jk w;r WIaK;ajh ksh; neúka 

k ksh;hls' 
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tneúka wmg fufia ,súh yels h( 

 (YS>%;dj1/YS>%;dj3)=  
[୆]భ

೙

[୆]య
೙ 

 
1.75 10ିଷmol dmିଷ sିଵ

3.50 10ିଷmol dmିଷsିଵ
  =  

 (3.0 10ିଶmol dmିଷ)௡

 (6.0 10ିଶmol dmିଷ)௡
 

1

2
=   ൬

1

2
൰

௡

 

                n = 1 

[B] fo.=K jk úg fõ.h fo.=K jk neúka m%;sl%shdj B wkqnoaOj m<uq jk fm< fõ' 

tneúka m%;sl%shdfõ fõ. kshuh fï h( 

YS>%;dj = k [A][B] 

1 mÍlaIKh jekakl WÑ; w.hhka wdfoaY lsÍfuka k j, w.h ,nd .; yels h' 

1.75  10ିଷ mol dmିଷsିଵ = 𝑘 (2.5  10ିଶ)(3.0  10ିଶ) molଶ dmି଺ 

𝑘 =
1.75 10ିଷ mol dmିଷsିଵ

7.50 10ିସ molଶ dmି଺
  =  2.3 molିଵ dmଷ sିଵ 

 
igyk: A yd B hk idkaøK fol u tl úg fo.=K l< fyd;a by; m%;sl%shdfõ 

wdrïNl  YS>%;djg l=ula fõ o ? 
tl úg [A] yd [B] hk fol u fo.=K l< fyd;a YS>%;dj isõ .=K                       

(7.00 × 10-3 mol dm-3 s-1) úh hq;= h' ñka mÍlaIKfhka jHq;amkak lrk ,o fõ. 

kshuh iaÓr fõ' 

B wkqnoaO fm< 1 jqj;a ;=,s; iólrKfha B ys ix.=Klh 2 ùu úfYaIfhkaa ie,ls,a,g 

.kak' tneúka by; i`oyka lrk ,o mßÈ m%;sl%shd fm< mÍlaIKd;aulj ks¾Kh l< 

hq;= fõ ^;=,s; iñlrKh u`.ska l< fkdyel&' 
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ksoiqk  1.13 
300 K § Tlaiscka yd khsg%cka fudfkdlaihsâ w;r i;H m%;sl%shdj ie,ls,a,g 

.kak'   O2(g) + 2NO(g)  2NO2(g) 

fuys idudkH fõ. kshuh kï" 

YS>%;dj= k [O2(g)]m[ NO(g)] n 

j.=fõ oelafjk o;a; Ndú; lrñka" 300 K § by; m%;sl%shdfõ fõ. kshuh 

jHq;amkak lrkak' 

mÍlaIKh wdrïNl [O2(g)] 
fyda                 

 [O2(g)]0/ 
 mol dm-3 

wdrïNl [NO(g)] 
fyda   
 [NO(g)]0/ 
mol dm-3 

wdrïNl fõ.h/ 
mol dm-3 s-1 

1  1.0  10-2 2.0  10-2 3.20  10-3 
2  2.0  10-2 2.0  10-2 6.40  10-3 
3  1.0  10-2 4.0  10-2 12.80  10-3 
4  3.0  10-2 2.0  10-2 9.60  10-3 

[O2(g)]0  yd [NO(g)]0  wdrïNl idkaøK fõ. 

ms<s;=re 

1. O2(g) wkqnoaO fm< (m) fiùu 

[O2] fo.=K jk yd [NO] ksh;j mj;akd 1 yd 2 mÍlaIK iei`oSfuka wmg m ,nd 

.; yels h' m<uqj fï mÍlaIK foflys fõ. wkqmd;h .kak' 

  (YS>%;dj1/YS>%;dj2)=  
௞ [O2]భ

೘[୒୓]భ
೙

 ௞[O2]మ
೘[୒୓]మ

೙ 

1 yd 2 mÍlaIKj, [NO]1 = [NO]2 = 2.0 × 10-2 mol dm-3
 jk w;r WIaK;ajh ksh; 

neúka k ksh;hls' 

tneúka wmg fufia ,súh yels h¡ (YS>%;dj1/YS>%;dj2)=  
[O2]భ

೘

[O2]మ
೘ 

            m = 1 

 

3.20 10ିଷmol dmିଷsିଵ

6.40 10ିଷmol dmିଷ sିଵ
  =  

 (1.0 10ିଶmol dmିଷ)௠

 (2.0 10ିଶmol dmିଷ)௠
 

1

2
=   ൬

1

2
൰

௠
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[O2] fo.=K jk úg fõ.h fo.=K jk neúka m%;sl%shdj O2 wkqnoaOj m<uq jk fm< 

fõ' 

4 jeks mÍlaIK m%;sM, m = 1 nj ikd: lrhs' tys § idkaøKh ;=ka .=K jQ úg 

fõ.h o ;=ka .=Khlska jeä fõ' 

2. [NO] wkqnoaOj fm< (n) fiùu' 

[O2] ksh;j mj;ajd .ksñka [NO] fo.=K flfrk 1 yd 3 iei`§fuka( 

  (YS>%;dj1/YS>%;dj3) =  
௞ [O2]భ

೘[୒୓]భ
೙

 ௞[O2]య
೘[୒୓]య

೙ 

1 yd 3 mÍlaIKj, [O2]1 = [O2] = 1.0 × 10-2 mol dm-3 
jk w;r WIaK;ajh ksh; 

ksid k ksh;hla fõ' 

tneúka wmg fufia ,súh yels h¡ 

 (YS>%;dj1/ YS>%;dj3) =  
[୒୓]భ

౤

[୒୓]య
౤ 

     n = 2 

[NO] fo.=K jk úg fõ.h isõ .=Khlska jeä jk neúka m%;sl%shdj NO wkqnoaOj 

fojeks fm< fõ' tneúka m%;sl%shdfõ fõ. kshuh jkafka"  

YS>%;dj   = k [O2(g)][N2(g)]2
 

3.20 10ିଷmol dmିଷsିଵ

12.8 10ିଷmol dmିଷsିଵ
  =  

 (2.0 10ିଶmol dmିଷ)୬

(4.0 10ିଶmol dmିଷ)୬
 

1

4
=  ൬

1

2
൰

୬

 

 
igyk( we;eï wjia:dj, fujeks .Kkh lsÍïj, § yßhg u iq̀t jk ixLHd fkd 

,efí' ksoiqkla f,i 1 mÍlaIKfhys wdrïNl fõ.h 3.10 × 10-3 mol dm-3 s-1
 ù kï 

túg" 

3.10 10ିଷmol dmିଷsିଵ

6.40 10ିଷmol dmିଷsିଵ
 =   0.485 

0.485 = ቀ
ଵ

ଶ
ቁ

௠

=  (0.500)௠.  

fuh fufia úi`Èh yels h( 

log (0.485) = m log (0.500) 

m = 
୪୭୥(଴.ସ଼ହ)

୪୭୥ (଴.ହ଴଴)
 = 1.04 fyda m = 

୪୭୥(଴.ହ଴଴)

୪୭୥ (଴.ହ଴଴)
 = 1  (0.485 ~ 0.500) 

m mQ¾K ixLHdjla neúka m = 1 
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1 mÍlaIKh jekakl fõ. m%ldYkfhys wod< w.hhkays wdfoaY lsÍfuka k j, w.h 

,nd .; yels h' 

3.20 10ିଷmol dmିଷsିଵ = 𝑘 (1.0  10ିଶ)(2.0  10ିଶ)ଶmolଷ dmିଽ 

𝑘 =
3.20 10ିଷmol dmିଷsିଵ

4.0 10ି଺molଷ dmିଽ
  =  8.00 10ଶmolିଶ dm଺ sିଵ 

by; wdldr .Kkh lsÍïj,g w;sf¾lj" mÍlaIK lsysmhlska ,nd .;a o;a; Wmfhda.s 

lr .ksñka 
ଵ

௧
 g tfrysj m%;sl%shl idkaøK úp,H m%ia;dr.; l< yels h' ta m%;sl%shlh 

wkqnoaOj m%;sl%shlh m<uq fm< kï m%;sM,h jkafka ir, f¾Ldjls' ta m<uq jk fm< 

m%;sl%shdjl YS>%;dj idkaøKhg iudkqmd;sl neúks' 

m%ia;drhl jl%hla kï m%;sl%shdj m<uq jk fm< fkdfõ' th fojeks fm< m%;sl%shdjla 

úh yels h¦ ^ke; fyd;a Nd.sl fm<la iys; m%;sl%shdjla úh yels h'& 

wdrïNl fõ. lsysmhlska hq;a fujeks úYaf,aIK i`oyd fyd`o u l%uh jkafka ,>q 

m%ia;drhla f.dvke`.Suhs' hg idlÉPd lrk ,o mßÈ A wkqnoaOfhka n fm< jQ 

m%;sl%shdjl fõ. iólrKh fï h( 

YS>%;dj = k [A]n 
 
fomfiys ,>q w.h .ekSfuka" 

log (YS>%;dj) = n log[A]  + log k 
 
tneúka ,>q ^fõ.h&g tfrys ,>q [A] m%ia;drh ir, f¾Ldjla jk w;r" tys nEjqu n 
fyj;a m%;sl%shdfõ fm< fõ' m%ia;drfha wka;#LKavh ,>q k fõ' fuhska k ,nd .; yels 

h' 

 
 
 

1.20 rEmh wdrïNl fõ. mÍlaIKj,ska ,nd .; yels m%ia;drj, yev (1.17(a) 
rEmh o ,nd .; yelsh) 

 
m%;sl%shdfõ ksh; m%udKhlska isÿ ùug .; jk ld,h uekSfuka o tla;rd wdldrhl 

mÍlaIK ie,iqï lsÍug yd isÿ lsÍug yels h' wod< m%ia;dr we£fuka m%;sl%shd fm< 

log (idkaøKh) 

Y=kH fm< 

fojk fm< 

m<uq fm< 
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wfmdaykh l< yels h' my; § we;af;a Tn m%dfhda.sl w;afmdf;ys we;=<;a lr we;s 

WodyrK lsysmhls' 

;fhdai,af*aÜ-wï, m%;sl%shdj 

fidaähï ;fhdai,af*aÜ ødjKhlg ;kql khsá%la wï,h tl;= lsÍfï § my; oelafjk 

m%;sl%shdj isÿ ù" <d ly meye;s i,a*¾ fifuka wjlafIam fõ' 

Na2S2O3(aq) + 2HNO3(aq )   S(s) + 2NaNO3(aq) + SO2(g) + H2O(l) 

fï moaO;sfhys" b;d w,am" ks;H i,a*¾ m%udKhla wjlafIAm ùug .; jk ld,h 

uekSu i`oyd b;d ir, tfy;a M,odhs l%uhla fõ' fï m%;sl%shdfõ § wjlafIAmhla 

iEfok neúka fok ,o WIaK;ajhl §" m%;sl%shdj, fjkia jQ idkaøK hgf;a iaÒr 

i,a*¾ m%udKhla wjlafIAm ùug .; jk ld,h uekSug mq̀Mjk' 

 
l;sr ,l=Kla (x) w`Èk ,o lvodishla u; ma,dial=jla fyda l=vd îlrhla ;nd l;srh 

fkdfmkS hk f;la m%;sl%shl ñY%Khg by<ska n,kq ,efí' m<uqj ;fhdai,af*aÜ 

ødjKfhka okakd m%udKhla îlrhg oud wk;=rej úúê idkaøKj,ska hq;a ;kql wï, 

ødjKfhka l=vd m%udKhla Bg tl;= lrñka l;srh fkdfmkS hEug .; jk ld,h 

ukskq ,efí ^mÍlaIKh iúia;r f,i Tfí m%dfhda.sl w;afmdf;ys idlÉPd lr we;&' 

fï mÍlaIKfha § fidaähï ;fhdai,af*aÜ ødjKfha ienE idkaøKh oek.ekSu wkjYH 

h¦ m%;sl%shd ñY%Kfha uq̀t mßudj weiqßka tla tla ødjKfha idfmalaI idkaøKh ksudkh 

lr .; yels neúks' ksoiqkla f,i fidaähï ;fhdai,af*aÜ ødjKfhka 40 cm3 la yd 

c,h 10 cm3la wvx.= ødjKhl idkaøKh uq,a idkaøKfhka 80%ls' ;fhdai,af*aÜ 

ødjKfhka 10 cm3la yd c,h 40 cm3la wvx.= ødjKhl idkaøKh uq,a idkaøKfhka 

20%ls' 

ld, ñkqï ms<sn`o o;a; ,nd .ekSfuka miq ;fhdai,af*aÜ idkaøKhg tfrysj  
ଵ

௧
 ys 

új,kh m%ia;dr.; l< yels h' thska ;fhdai,af*aÜ m%;sl%shlh wkqnoaO fm< 

wfmdaykh l< yels h' óg wu;rj" m%dfhda.sl w;afmdf;ys úia;r lr we;s mßÈ ñka 

m%;sl%shd YS>%;dj flfrys WIaK;ajfha n,mEu o mÍlaId l< yelafla h' 

whãka Trf,daiq mÍlaIK 

zwhãka Trf,daiqZ hk kñka ye`Èkafjk m%;sl%shd lsysmhla u fjhs' ta ish,a, M,hla 

f,i whãka ksmojkakd jQ;a ksh; whãka m%udKhla ksmoùug .; jk ld,h uekSug 

Wmldß jkakd jQ;a m%;sl%shd h' jvd;a yqremqreÿ m%;sldrl fhdod .kakd neúka fuh bka 

ir,; u m%;sl%shd fõ' ksoiqkla f,i" wdï,sl ;;a;aj hgf;a § yhsv%cka fmfrdlaihsâ 

úiska whvhsâ whk TlaislrKh lsÍfï m%;sl%shdfõ pd,lh" zwhãka Trf,daiqZ mÍlaId 

u`.ska kshdukh l< yels h' wdï,sl udOHfha whvhsâ whk my; oelafjk mßÈ 

yhsv%cka fmfrdlaihsâ iu`. m%;sl%shd lrhs' 

H2O2(aq) + 2I-(aq) + 2H+(aq)  I2(aq) + 2H2O(l) 
 
fï m%;sl%shdfõ § l=vd whãka m%udKhla iE§ we;s úg th msIagh Ndú; lr kshdukh 

l< yels h' whãka ;o ks,a meye;s ixlS¾Khla foñka msIag ødjKh iu`. m%;sl%shd 

lrk w;r ødjKh ks,a meyehg yrjhs' wdrïNfha § m%;sl%shd ñY%Khg msIag ødjKfhka 
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l=vd mßudjla ^ìxÿ lsysmhla& tl;= lrk ,oafoa kï" whãkaj, m<uq wxY= ud;%h iEÿKq 

jyd u ødjKh ks,a meyehg yef¾' 

flfia jqj o j¾K úm¾hdih laI‚lj isÿ jk fyhska yqfola whãka tl;= lsÍu 

m%;sl%shdfõ pd,lh yeoEÍug Wmldß fkd fõ' tneúka ksmÿKq whãka bj;a lsÍu i`oyd 

;j;a l%fudamdhla Wmfhda.s lr .efka' fidaähï ;fhdai,af*aÜ ødjKhla iu`. m%;sl%shd 

lrk fyhska ksmÿKq whãkaj,ska hï m%udKhla bj;a lsÍu i`oyd th Ndú; l< yels 

h' 

2S2O3
2-(aq) + I2(aq)   2I-(aq) + S4O6

2-(aq) 

msIagh iys; m%;sl%shd ñY%Khg fidaähï ;fhdai,af*aÜ ødjKfhka b;d iaj,am jQ okakd 

m%udKhla tl;= l< fyd;a th wdrïNfha § ksmÿKq whãka iu`. m%;sl%shd lrhs' tneúka 

whãka" msIagh flfrys n,mEula we;s fkdlrk w;r" tneúka ks,a meyeh o¾Ykh 

ùula o isÿ fkd fõ' tfy;a w,am fidaähï ;fhdai,af*aÜ m%udKh laIh jQ miq B<`.g 

ksmfok whãka f,dayh" msIagh iu`. m%;sl%shd lssÍu j<lk lsisjla ke;' tneúka 

tie‚ka ñY%Kh ks,a meye jk w;r úúO mÍlaIKd;aul ;;a;aj hgf;a ks,a meyeh 

Èia ùug .; jk ld,h ueksh yels h' 

 
fï mÍlaIKfha § wka ish,a, ksh;j ;nd .ksñka tla tla wjia:dfõ yhsv%cka 

fmfrdlaihsâ idkaøKh fyda whvhsâ whk idkaøKh fjkia lrñka ta tl tlla 

úIhfhys fm< fiùug Tng wjldY ,efí' 

my; § we;s m%;sl%shdfõ pd,lh yeoEÍfï óg iudk mÍlaIKhla Tfí m%dfhda.sl w;a 

fmdf;ys we;=<;a lr we;' 

2I–(aq) + 2Fe3+(aq)  I2(aq)  + 2Fe2+(aq) 

by; i`oyka mÍlaIKj,g wu;rj wdrïNl fõ. l%uh yhsv%cka fmfrdlaihsâj, 

W;afm%aß; úfhdackfha pd,lh yeoEÍug o Ndú; l< yels h' ta fok ,o WIaK;ajfha 

§ ksmfok Tlaiscka jdhq mßudj kshdukh lsÍfuks' 

mßiaifuka ie,iqï lrk ,o mÍlaIKj,ska m%;sl%shdj, pd,lh yeoEßh yels nj by; 

ksoiqka fmkajd fohs' tjeks mÍlaIK isÿ lsÍfï § my; oelafjk wjYH;d imsßh hq;= 

nj ie,lsh hq;= h' 

i. YS>%;d" WIaK;ajh;a iu`. >d;Sh f,i fjkia jk neúka fyd`o WIaK;aj 

md,lhla Ndú; lr WIaK;ajh md,kh lsÍu' ^m%dfhda.sl mÍlaIKfha§ fuh 

W.kajkq ,nhs& 

ii. ksjerÈ ld, udkhla f;dard .ekSu 

iii. m%;sl%shlj, fyda M,j, fyda idkaøKh WÑ; l%uhlska ks¾Kh lsÍu' m%;sl%shd 

ñY%Kfha" blaukska ks¾Kh l< yels fN!;sl .=Khla uekSfuka fuh isÿ l< 

yels h' 
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tla m%;sl%shdjl m%.;sh yeoEÍu 

wdrïNl fõ. mÍlaIK lsysmhla lrkq fjkqjg hï m%;sl%shdjla wdrïNfha isg 

wjidkh olajd kshdukh lsÍfuka o m%;sl%shd fm< ms<sn`o f;dr;=re imhd .; yels h' 

fuh l< yels l%u folls' tlla kï ld,dka;rj, § ñY%Kfhka ksheÈ bj;g .ksñka" 

WÑ; wkqudmkhla u`.ska tla m%;sl%shl idkaøKh flfia fjkia jkafka oehs fidhd 

ne,Suhs' wfkl kï m%;sl%shdfõ m%.;sh;a iu`. fjkia jQ j¾;kdxlh" wjfYdaIl;dj 

jeks hï fN!;sl .=Khla uekSug ,la lsÍuhs' blaì;s idkaøKh i`oyd ,efnk 

w.hhka ld,h tfrysj m%ia;dr.; lrk w;r" úúO ,laIHj, § m%;sl%shd fõ. 

m%ia;drfhka ,nd .efka' wjidkfha §" ,>q ^idkaøKhg& tfrysj ,>q ^YS>%;dj&                

m%ia;dr.; lsÍfuka m%;sl%shdfõ fm< ksudkh flf¾' 

m%;sl%shdjl w¾O Ôj ld,h (t1/2) 
m%;sl%shdjla bÈßhg h;a u m%;sl%shlfha$ m%;sl%shlj, idkaøKh wvq fõ' ld,h" 

idkaøKhg iïnkaO lrk" m%;sl%shd YS>%;dj ms<sn`o ñkqula kï w¾O Ôj ld,hhs' 

m%;sl%shdjl o< YS>%;dj úia;r lsÍug w¾O Ôj ld, ixl,amh m%fhdackj;a h' 

m%;sl%shdjl w¾O Ôj ld,h hkq wdrïNl m%;sl%shl m%udKh bka wvla olajd jeh ùug 

.; jk ld,hhs'  

fjk;a jpkj,ska lsj fyd;a m%;sl%shdjl w¾O Ôj ld,h hkq m%;sl%shlhl wdrïNl 

idkaøKh bka w¾Ohla olajd wvq ùug .; jkakd jQ ld,hhs' th t1/2 hkafkka 

ixfla;j;a flfrk w;r ta flfrys WIaK;ajh n,mdhs' fuh 1.21 rEmfhka ksrEmKh 

flf¾' 

 
 
 
 
 
 
 
  
   
 
 

1.21 rEmh m<uq fm< m%;sl%shdjl w¾O Ôj ld,fha w¾: oelaùu 

 

WodyrKhla f,i yhsv%cka fmfrdlaihsâj, m<uq jk fm< úfhdackh i,lkak' 

ñks;a;= 600 ld,dka;rj, § yhsv%cka fmfrdlaihsâj, idkaøKh my; § we;s j.=fjka 

fmkakqï flf¾' 

 

 

 

 

i
dk

aø
K

h
 

ld,h 
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j.=j 1.3 ñks;a;= 600 ld,dka;rj, § yhsv%cka fmfrdlaihsâj, idkaøKh 

 

ld,h/ ñks;a;= w¾O Ôj ld, .Kk b;sß jQ Nd.h [H2O2]/ mol dm-3 

0 0 1 0.020 
600 1 1/2 0.010 
1200 2 1/4 0.005 
1800 3 1/8 0.0025 
2400 4 1/16 0.0013 
3000 5 1/32 0.00065 

 
m<uq jk ñks;a;= 600 § idkaøKh 0.020 mol dm-3 isg 0.010 mol dm-3 olajd wvq ù 

we;s nj ie,ls,a,g .kak' tkï th wvlska wvq ù we;' tneúka m%;sl%shdfõ w¾O Ôj 

ld,h ñks;a;= 600 fõ' tneúka ;j;a ñks;a;= 600la .; jk úg (t =600 isg          

t =1200 olajd) h<s;a idkaøKh wvlska wvq fõ' idkaøKh 0.010 mol dm-3 isg     

0.005 mol dm-3  olajd wvq ùug o ñks;a;= 600 l w¾O Ôj ld,hla .; fõ' j.=fõ 

olajd we;s mßÈ wkqhd; w¾O Ôj ld," idkaøK Nd.h 
ଵ

ଶ
 ,

ଵ

ସ
,

ଵ

଼
,

ଵ

ଵ଺
,

ଵ

ଷଶ
 wdÈ jYfhka jQ 

m%;sl%shd ñY%K fohs' 

m<uq jk fm< m%;sl%shdjl w¾O Ôj ld,h 

m<uq jk fm< m%;sl%shdjl w¾O Ôj ld,h t1/2=  
଴.଺ଽଷ

௞
    ⃰ hkafkka fokq ,efí' 

fuys k hkq fõ. ksh;hhs' 

fok ,o WIaK;ajhl § fok ,o m%;sl%shdjla i`oyd k ksh;hla jk neúka o" m%ldYkhg 

lsisÿ idkaøK mohla we;=<;a fkd jk neúka o" m<uq fm< m%;sl%shdjl w¾O Ôj ld,h 

m%;sl%shlfha wdrïNl idkaøKfhka iajdh;a; jQ ksh;hls' 

fuys w¾:h kï" wm úiska m<uq fm< pd,lfhka hq;a m%;sl%shdjla" 2.00 mol dm-3 

m%;sl%shl idkaøKhlska wdrïN lrk ,oafoa kï yd ñks;a;= 20l § th 1.00 mol dm-3 

olajd wvq ù kï m%;sl%shdfõ w¾O Ôj ld,h ñks;a;= 30 fõ' fjk;a whqrlska lsj fyd;a 

m<uq jk ñks;a;= 20 § m%;sl%shdfjka 50%la" ñks;a;= 40 § 75%la" ñks;a;= 60 §  

87.5%la wdÈ jYfhka iïmQ¾K fõ' fuh 1.21 rEmfhka meyeÈ,s fõ' 
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ksoiqk 1.14 
 tla;rd m<uq jk fm< m%;sl%shdjl w¾O Ôj ld,h ñks;a;= 20.0 ls' 

i. m%;sl%shdfõ k .Kkh lrkak' 

ii. fï m%;sl%shdfjka 75%la iïmQ¾K ùug fldmuK ld,hla .; fõ o@ 

ms<s;=re 

i. m<uq jk fm< m%;sl%shdjl w¾O Ôj ld,h t1/2 =  
଴.଺ଽଷ

௞
 hkafkka fokq 

,efí' 

20.0 min =  
଴.଺ଽଷ

௞
 

k = 
଴.଺ଽଷ

ଶ଴ ୫୧୬
 = 3.47 10ିଶ  minିଵ 

 
ii. m%;sl%shdfjka 75%la iïmQ¾K h hkafkka ye`.fjkafka m%;sl%shlfhka 25% 

la b;sßj we;s nj fyj;a m%;sl%shdj fojeks w¾O Ôj ld,hg wj;S¾Kj we;s 

nj h' tneúka m%;sl%shdfjka 75%la iïmQ¾K ùug .; ù we;s ld,h w¾O 

Ôj ld, folla fyj;a ñks;a;= 40la fõ' 

m<uq jk fm< m%;sl%shdjl 99.9%la iïmQ¾K ùug .; jk ld,h w¾O Ôj 

ld, (t1/2), 10la nj fmkajkak' 

ishhg 99.9la iïmQ¾K jQ miq b;sß m%udKh 0.100% fyj;a 0.001 ls' 

w¾O Ôj ld, n ixLHdjlg miq b;sß idkaøKh  
ଵ

ଶ௡
=  

ଵ

ଶభబ =  
ଵ

ଵ଴ଶସ
= 0.001 f,i 

,súh yels h' 

tneúka m<uq jk fm< m%;sl%shdjl 99.9%la iïmQ¾K ùug .; jk ld,h w¾O Ôj 

ld, 10ls' 

 
Y+kH fm< m%;sl%shdjl w¾O Ôj ld,h" 

t1/2=  
[୅]బ

ଶ௞
    ⃰

hk m%ldYkfhka fokq ,efí' [A]0 hkq wdrïNl idkaøKhhs' tfyhska Y+kH fm< 

m%;sl%shdjl w¾O Ôj ld,h wdrïNl idkaøKh u; /£ mj;S' 

⃰ fï iólrKfha jHq;amkak lsÍu w¡fmd¡i (W/fm<) ridhk úoHd mÍlaIKfha § 

we.hSug Ndckh fkd flf¾¡ 
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1.8   m%;sl%shd fõ.h flfrys fN!;sl iajNdjfha n,mEu ^mDIaÁh j¾.M,h& 
1.1 fldgiska m%;sl%shd fõ.h flfrys m%;sl%shlj, fN!;sl iajNdjfha n,mEu ms<sn`o 

ieflúka úia;r flßK' m%;sl%shdj,g >k m%;sl%shl iyNd.s jk l,ays tajd ishqï l=vla 

njg m;a lsÍfuka m%;sl%shd YS>%;dj jeä fõ' ta túg mDIaÁh j¾.M,h jeä ù m%;sl%shd 

jk wxY= w;r ix>Ügk ixLHdj jeä jk neúks' 

by; úia;r lrk ,o mßÈ jdhq wjia:dj > øj wjia:dj > >k wjia:djhk wkqms<sfj< 

wkqj m%;sl%shd fõ.h fN!;sl iajNdjh u; /£ mj;S' úIucd;Sh m%;sl%shdjl fõ.h 

jvd;a ix>kSN+; l,dmh u; /f`ohs' >k m%;sl%shl úIhfhys" hï >k m%;sl%shlhla ;ks 

lene,a,la f,i mj;sk úg §g jvd jeä fõ.lska ta ialkaOh u ishqï f,i l=vq l< 

úg m%;sl%shd lrhs' ta ;ks lene,af,ys mDIaÁh j¾.M,hg jvd jeä fõ.hlska ta 

ialkaOh u ishqï f,i l=vq l< úg m%;sl%shd lrhs' ta ;ks lene,af,ys mDIaÁh 

j¾.M,hg jvd jeä j¾.M,hla th l=vq l< úg Bg ysñ jk neúks' 

ksoiqkla f,i le,aishï ldnfkaÜ yd yhsfv%dlaaf,daßla wï,h w;r m%;sl%shdfõ § udn,a 

fyda yqkq.,a len,sj,g jvd jeä YS>%;djlska l=vq lrk ,o le,aishï ldnfkaÜ iudk 

ialkaOhla yhsfv%dfrdlaaf,daßla wï,h iu`. fõ.fhka m%;sl%shd lrk nj Tng 

úoHd.drfha § ksÍlaIKh l< yels h' 

yhsv%cka fmfrdlaihsâj, W;afm%aß; úfhdackfha § fndfyda úg >k uex.kSia (IV) 
Tlaihsâ W;afm%arlhla f,i fhdod .efka' W;afm%arlh leá;s f,i we;s úg §g jvd 

jeä fõ.hlska ta ialkaOh u l=vq f,i mj;sk úg Tlaiscka jdhqj ksoyia fõ' 

fï wjia:dj, § >kfha jeä jk mDIaÁh j¾.M,h;a iu`. ix>Ügkj, ixLHd;h jeä 

jk w;r tkhska m%;sl%shd YS>%;dj jeä fõ' 

ue.akSishï yd ;kql yhsfv%dfrdlaaf,daßla wï,h w;r m%;sl%shdj fï i`oyd ;j;a 

WodyrKhls' fuys § ue.akSishï mrudKq yhsv%cka whk iu`. ix>Ügkh fõ' 1.22 
rEmfhka mDIaÁh j¾.M,fha n,mEu ;j ÿrg;a f;areï .; yels h' 

 

 

 

 

 

 

1.22 rEmh  wxY=j, ;ru m%;sl%shd YS>%;dj flfrys n,mdk wdldrh (a) úYd, wxY=jlg 

m%;sl%shl wxY= iu`. .eàug we;s mDIÁh j¾.M,h wvq h' wKq ix>Ügkh jkafka 

msg; mDIaGfha mu‚' (b) iudk mrudKq ixLHdjla we;=<;a >k m%;sl%shlh ishqï 

wxY= njg l=vq lrk ,oafoa kï m%;sl%shl wKq iu`. .eàug we;s mDIaÁh j¾.M,h 

jeä jk w;r tksid m%;sl%shd fõ.h o jeä fõ' 

                    (a)                                                                     (b)  

iSñ; ix>Ügk jeä ix>Ügk 
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1.9  m%;sl%shd YS>%;dj flfrys W;afm%arlj, n,mEu 
l¾udka;j, § m%;sl%shdj, YS>%;dj jeä lsÍfï jdis fndfyda h' by< WIaK;ajj,g 

m%;sl%shdjla fõ.j;a l< yels jqj;a l¾udka; l%shdj,sfha § Yla;sh úhoï wêl jQjls' 

yer;a fndfyda ldnksl yd ffcùh øjH WIK;aj-ixfõ§ h' fï ksid fndfyda úg 

W;afm%arl m%;sl%shdjla fõ.j;a lsÍu i`oyd fhdod .efka' W;afm%arlhla hkq laIh 

ùfuka f;drj m%;sl%shdjl fõ.h jeä lrk øjHhls' tfyhska m%;sl%shdjla fõ.j;a 

lsÍug wjYH jkafka W;afm%arlhlska w,am" iafgdhslsfhdañ;sl fkdjk m%udKhls' 

W;afm%arlhla hkq Y=oaO ridhksl úm¾hdihlg Ndck fkdfjñka m%;sl%shdjl fõ.h 

jeä lrk øjHhls' th W;afm%aß; fkd jQ m%;sl%shdfõ fifuka isÿ jk fõ. ks¾K 

mshjr u`.yßñka m%;sl%shdjg wvq il%shk Yla;sfhka hq;a úl,am ud¾.hla imhñka 

l%shd;aul jk w;r" tkhska ta WIaK;ajfha § u jeä m%;sl%shd YS>%;djla olajhs' 

wm okakd mßÈ iucd;Sh yd úIucd;Sh hkqfjka uQ,sl jYfhka W;afm%arl foj¾.hla 

fõ' úIucd;Sh W;afm%arlhla fjk u l,dmhl mj;S ^Wod( jdhq l,dmfha isÿ jk 

m%;sl%shdj, § >k W;afm%Arl&' iucd;Sh W;afm%arlhla hkq m%;sl%shd ñY%Kh mj;akd 

l,dmfhys u mj;skakls ^Wod( c,Sh ødjKfha wï, W;afm%aß; m%;sl%shd&' 

my; § we;s ksoiqk m%;sl%shd fõ.h iïnkaOj W;afm%arlhl lD;Hh úia;drKh lr 

olajhs( ødjKfha we;s yhsv%cka fmfrdlaihsâ úfhdackfha il%shk Yla;sh 76 kJ mol-1 

jk w;r" ldur WIaK;ajfha § m%;sl%shdj fifuka isÿ fõ' whvhsâ whk iaj,amhla 

tl;= l< úg il%shk Yla;sh 57 kJ mol-1 olajd my; jefgk w;r fõ. ksh;h 2000 

idOlhlska jeä fõ' 

óg wu;rj" ffcj W;afm%arl f,i j¾.SlrKh lrkq ,nk tkaihsu l%shdfjka b;d 

iqúfYaI jk w;r" tajdg taajd u`.ska md,kh jk m%;sl%shd flfrys m%n, n,mEula we;s 

l< yels h' iqfl%daiaj, wï, c,úÉfþokfhys il%shk Yla;sh 107 kJ mol-1 jk w;r 

ielf¾ia tkaihsuh th 36 kJ mol-1 olajd wvq lrhs' fuh YÍr WIaK;ajfha § (310 K) 

1012 idOlhlska m%;sl%shdj ;ajrKh ùug wkqrEm fõ' 

we;eï øjH m%;sl%shd YS>%;dj wvq lrhs' tajd ksfYaOl hkqfjka ye`Èkafõ' meyeÈ,sj u 

m%;sl%shd YS>%;dj jeä lrk øjHh W;afm%arl fõ' idudkHfhka W;afm%arl ndysr øjH 

fõ' tfy;a" iuyr úg m%;sl%shdfõ § iEfok M,hlg W;afm%arlhla f,i l%shd l< yels 

h' tjekaklg iajhx W;afm%arlhla hehs lshkq ,nk w;r" ta ixisoaêh 

iajhxW;afm%arKh f,i ye`Èkafõ' m%;sl%shd fõ.h flfrys W;afm%arlhl N+ñldj 1.23 
rEmfha olajd we;s mßÈ úoyd oelaúh yels h' 
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1.23 rEmh W;afm%arlhla iys;j yd rys;j m%;sl%shd me;slv ixikaokh 

m%;sl%shdjlg W;afm%arlhla tl;= lsÍfï § kj" wvq-Yla;s úl,am 

ud¾.hla iemhSu ksid m%;sl%shd YS>%;dj jeä fõ'  

(a) m%;sl%shdj fjk;a hdka;%Khla yryd .uka lrhs'  

(b) m%;sl%shdj ixl%uK wjia:d folla yryd .uka lrhs' 

ridhksl m%;sl%shdjl § ix>Ügkj,ska M, we;s flfrkqfha wxY= tla;rd wju 

Yla;shlska fyj;a il%shk Yla;sfhka hqla;j ix>Ügkh fõ kï mu‚' 1.24(a) 
rEmfhka olajd we;s mßÈ il%shk Yla;sfha ia:dkh-fnda,aÜiaudka jHdma;s jl%hl 

i,l=Kq l< yels h' 

 

 

 

 

 
 
 

1.24 rEmh 300 K § ^tl u WIaK;ajfha §& W;afm%arlhla rys;j yd iys;j 

uelaiafj,a-fnd,aÜiaudka jHdma;sj, ixikaokh m%;sl%shdjlg 

W;afm%arlhla tl;= lsÍu" m%;sl%shd lsÍug ;rï m%udKj;a Yla;shla 

we;s wKqj, Nd.h jeä lsÍfuka m%;sl%shd fõ.h jeä lrhs' ta úl,am 

m%;sl%shd ud¾.hla imhñka ix>Ügk ixLHd;h jeä lsÍfuks' 

ix>Ügkfha § m%;sl%shd lrkafka il%shk Yla;sfhka ol=Kq mig jkakg we;s 

m%foaYfhka ksfhdackh jk wxY= muKls' ñka w;s nyq;rhlg m%udKj;a Yla;sh 

fkdue;s w;r" tajd fmd<d mkS' tneúka m%;sl%shdjl fõ.h jeä lsÍug kï" m%udKj;a 

Yla;shla iys; wKqj, Nd.h jeä lsÍfuka iM, ix>Ügk ixLHdj jeä l< hq;= h' 

m%;sl%shdj wvq il%shk Yla;shla iys; úl,am ud¾.hla Tiafia isÿ ùug ie,iSfuka fuh 

tla wdldrhlg isÿ l< yels h' fjk;a wdldrhlg lsj fyd;a" 1.24(b) rEmfha fmkajd 

fï m%foaYfha wKqj,g m%;sls%hd lsÍug 

;rï m%udKj;a Yla;shla ke; 

w
K

q N
d.

h
 

fï m%foaYfha 

wKqj,g 

m%;sls%hd lsÍug 

;rï m%udKj;a 

Yla;shla we; 

Yla;sh Yla;sh 

w
K

q N
d.

h
 

fï m%foaYfha 

wKqj,g 

m%;sls%hd lsÍug 

;rï by< 

Yla;shla we; 

E > Eajk 

wKq  
E > Ea jk 

wKq  

fï wu;r m%foaYfha wKqj,g m%;sls%hd 

lsÍug ;rï by<Yla;shla we;. 

kj Ea 

m%;sl%shdfõ m%.;sh m%;sl%shdfõ m%.;sh 

              (a)                                                                               (b)  

Ea(bÈß) Ea(miq) 

Ea(bÈß) Ea(miq) 
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we;s mßÈ il%shk Yla;sh uelaiafj,a-fnd,aÜiaudka jHdma;sfha wvq Yla;s me;a;g ^jug& 

.uka lrùfuks' m%;sl%shdjlg W;afm%arlhla tla lsÍfï § il%shk Yla;sh flfrys we;s 

jkafka fulS n,mEuhs' tkï 1.23 rEmfhka meyeÈ,s fldg we;s mßÈ W;afm%arKh 

fkdlrk ,o m%;sl%shdjlg idfmalaIj W;afm%aß; m%;sl%shdjl il%shk Yla;sh wvq h' ta 

W;afm%arlfhka úl,am m%;sl%shd ud¾.hla iemfhk ksid h' 

ie,ls,a,g .; hq;= b;d jeo.;a lreKla jkafka" 

 “W;afm%arlhla wvq il%shk Yla;sfhka hq;a úl,am ud¾.hla imhkq ,nk nj;a th 

m%;sl%shdfõ il%shk Yla;sh wvq fkdlrk nj;a h' 

tkï" m%;sl%shdfõ il%shk Yla;sfhys uq,a w.h tfia u mj;S' tfy;a W;afm%aß; kj 

ud¾.hg we;af;a wvq il%shk Yla;shls' th lkaola fkd k`.sñka Wu`.la yryd .uka 

lsÍula jeks h' 

1.10 ridhksl m%;sl%shdj, fõ. úia;r lsÍu i`oyd m%;sl%shd hka;%K Ndú;hg .ekSu 

´kE u ridhksl m%;sl%shdjl § fkdfyd;a úm¾hdihl § we;eï nkaOk ìf`ohs( kj 

nkaOk ;efkhs' idudkHfhka nkaOk ì`§u iy ;ekSu yd m%;sixúOdkh ùu ixlS¾K 

jk w;r ;ks mshjrlska isÿ ùug ;rï ir, fkdfõ' ta fjkqjg m%;sl%shdjla fndfyda 

úg tllg miq tlla jYfhka t<fUk mshjr .Kkdjlska iukaú; fõ' m%;sl%shd 

hka;%Khlska m%;sl%shdjg odhl jk ;ks fyda jeä .Kkla jQ mshjr úia;r flfrk 

w;r nkaOk ìf`ok yd ;efkk wdldrh kshudldrfhka meyeÈ,s flf¾' 

 

lsishï ridhksl m%;sl%shdjla tla mshjrlska muKla isÿ fõ kï" tkï m%;sl%shdfõ 

ish,a, ;ks mshjrla ;=< iïmQ¾K flf¾ kï tjekakla uQ,sl m%;sl%shdjla hkqfjka 

ye`Èkafõ'  

 

mshjr follska fyda jeä .Kklska wkql%ñlj isÿ jk ridhksl m%;sl%shdjla nyq mshjr 

m%;sl%shdjla fyj;a ixlS¾K m%;sl%shdjla hkqfjka ye`Èkafõ' by; úia;r lrk ,o mßÈ 

nyq mshjr m%;sl%shdjla isÿ jk mshjr wkql%uhg m%;sl%shd hka;%Kh hehs lshkq ,efí' 

hka;%Khl tla tla mshjr uQ,sl m%;sl%shdjla fõ' m%;sl%shd hka;%K is;sú,s ud;%fhka 

m%ldY lsÍug fyda mqfrdal:kh lsÍug fyda fkdyels h' ish¨ m%;sl%shd hka;%Khla u 

mÍlaIKd;aulj ks¾Kh l< hq;= h'  

 

ridhksl úfYaI tlla fyda jeä .Kkla tla m%;sl%shd mshjrlska yd tla ixl%uK 

wjia:djla iys;j M, idoñka Rcqj m%;sl%shd lrhs kï Bg uQ,sl m%;sl%shdjla hehs lshkq 

,efí' fujeks uQ,sl m%;sl%shdjl wKq m%;sl%shd lrkafka yßhg u m%;sl%shdfõ 

iafgdhslsfhdñ;sl iólrKhg wkql+,j h' 

 

;j o uQ,sl m%;sl%shdj,g w;rueÈ iïnkaO fkd fõ' tfia u wKql mßudKfhka 

m%;sl%shdjla úia;r lsÍug tajd wjYH o fkdfõ'  
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1.10.1   m%;sl%shdjl wKql;dj 

m%;sl%shdj isÿ ùug wjYH m%;sl%shlfha$m%;sl%shlj, wju wKq" mrudKq fyda whk 

ixLHdj f,i uQ,sl m%;sl%shdjl wKql;dj w¾: oelafõ' th m%;sl%shdjg wod< ridhksl 

iólrKfha m%;sl%shlj, iafgdhslsfhdñ;sl ix.=Klj, ftlHhg iudk h' 

fmdÿfõ" ir, uQ,sl m%;sl%shdjl wKql;dj" ;=,s; iafgdhslsfhdñ;sl iólrKfhys 

we;=<;a m%;sl%shl wKq ixLHdj, ftlHhg iudk h' 

nyq mshjr m%;sl%shdjl hka;%Kh ie,lSfï §" M,hla fyda M, ksmofjk mßÈ tys fõ. 

ks¾K mshjf¾ § tlsfkl fj; meñfKk fkdfyd;a ix>Ügkh jk wju m%;sl%shl 

wxY= ^wKq" mrudKq fyda whk& ixLHdjg m%;sl%shdfõ wKql;dj hehs lshkq ,efí' 

fï wkqj" ir,j" uQ,sl mshjrl § m%;sl%shd jk úfYaI ixLHdj wkqj ridhksl m%;sl%shd 

j¾.SlrKh l< yels h' m%;sl%shdjlg tla m%;sl%shlhla muKla iyNd.s fõ kï th 

taldKql m%;sl%shdjls' m%;sl%shl folla iyNd.s fõ kï th oaú wKql m%;sl%shdjls' 

ksoiqka f,i" ihslaf,dfm%dfmaka" fm%dmSka njg iudjhùlrKh ùfï § fuka" taldKql 

m%;sl%shdjl § ;ks wKqjla úfhdackh fõ; ke; fyd;a tys mrudKq ieleiau kj 

ieleiaula njg fjkia fõ' oaú wKql m%;sl%shdjl § wKq hq.,la .eà Yla;sh yqjudre 

lr .kakd w;r mrudKq fyda mrudKq iuQy fjk;a wdldr fjkilg Ndckh fjñka 

M,h fyda M, idohs'  

wKql;dj hkq ffioaOdka;sl ixl,amhls' th Y+kH" RK" Nd.sl" wkka; fyda l,ams; 

úh fkdyelafla h' 

nkaOk ìf`ok mshjfrka hï ;ks m%fNaohla fldgia follg lefvk my; oelafjk 

m%;sl%shdj i,lkak' tys § C-O nkaOkh ì`§ tla m%;sl%shlska M, folla iEfoa' tla 

m%;sl%shl wKqjla muKla iyNd.s jk neúka fï mshjr taldKql fõ'  

 
 
 
 
 
tla M,hla iEfok mßÈ wKql LKavl folla tlsfkl fj; ióm flfrk my; 

oelafjk nkaOk ;ekSfï mshjf¾ § C-O nkaOkhla iEfoa' tys § m%;sl%shl folla tla 

M,hla idodhs' m%;sl%shl wKq folla óg iyNd.s jk neúka fuh oaú wKql mshjrls' 

 
 
 
 

tljr wKq ;=kla ix>Ügkh jk wjia:d ÿ¾,N neúka idudkHfhka ;%s wKql uQ,sl 

yeisÍu fmkajk m%;sl%shd we;af;a w,amhls ^flfia jqj o tjeks m%;sl%shd isÿ jkafka nyq 

mshjrj,sks&' 
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1.10.2  ;ks mshjr m%;sl%shd i`oyd ksoiqka 

fndfyda ridhksl m%;sl%shd tla mshjrlska isÿ jk ir, isoaê h' wï,-Niau m%;sl%shd 

fndfyda úg isÿjkafka ;ks mshjrlsks' yhsfv%dkshï whkhlska wefudakshd 

fm%dafgdakslrKh ùfï § H3O
+
j,ska H+ 

whkhla NH3 fj; udre ùu isÿ fõ' fï ;ks 

mshjr" nkaOk ìf`ok yd nkaOk ;efkk ixhqla; l%shdj,shls' 

 

H3O
+(aq) + NH3(aq)  H2O(l) + NH4

+(aq) 
 

fï m%;sl%shdj úfYaI folla iyNd.s jk tla mshjrlska isÿ jk w;r oaú wKql uQ,sl 

m%;sl%shdjla hkqfjka ye`Èkafõ' 

 

N2O4ys úfhdackh nkaOk ì`§fï ;ks mshjrls' 

 

N2O4(g)    2NO2(g) 
 

fuh tla úfYaIhla iyNd.s jk tla mshjrlska isÿ jk w;r taldKql uQ,sl m%;sl%shdjla 

f,i ye`Èkafõ' 

 

1'4 j.=j úúO wKql;dj,ska hq;a uQ,sl m%;sl%shd  

 
m%;sl%shdj  wKql;dj 
PCl5  →  PCl3 + Cl2 taldKql 

2HI  →  H2 + I2 oaú wKql 

NO + O3  →  NO2 + O2 oaú wKql 

2SO2 + O2  →  2SO3 ;%s wKql 

2CO + O2  →  2CO2 ;%s wKql 

2FeCl3 + SnCl2 → SnCl2 + 2FeCl2 ;%s wKql 

 
we;eï ridhksl m%;sl%shdj, wKql;dj ;=kg jeä nj tajdfha iafgdhslsfhdñ;sl 

iólrKj,ska fmfkkakg ;sfí' Wod(  

 

 4HBr(aq) + O2(g) → 2H2O(l) + 2Br2(l) 

2MnO4
-(aq)+ 16H+(aq) + 5C2O4

2-(aq) → 2Mn2+(aq) + 10CO2(g) + 8H2O(l) 
 

m<uq jk m%;sl%shdfjys wKql;dj z5Z nj o fojekafkys wKql;dj 23 nj o fmfkkakg 

;sfí' tjeks m%;sl%shd tla mshjrlska isÿ fkdfõ' tajd mshjr folla fyda jeä .Kkla 

u`.ska isÿ fõ' tla tla mshjrg ;=kg jeä fkdjk Bg u wdfõKsl wKql;djla ;sfí' 

nyq mshjrj,ska isÿ jk m%;sl%shdj, uQ,sl ,laIK my; úia;r fõ' 
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1.10.3  nyq mshjr m%;sl%shd 

uQ,sl mshjr fY%aKshla Tiafia isÿ jk ridhksl l%shdj,sj,g" tajdg u Wreu jQ kS;s 

iuQyhla we;' 
(i) iuia; m%;sl%shdj" m%;sl%shd mshjrj, tl;=j fõ' 

(ii) tla mshjrl § iE§ miq mshjrl § jeh jk úfYaIhla w;rueÈhla fõ' 
(iii) tla mshjrl § mdúÉÑ ù miq mshjrl § mqk¾ckkh jk úfYaIhla 

W;afm%arlhla f,i l%shd lrhs' 

(iv) w;rueÈ fyda W;afm%arl" iuia; m%;sl%shd fõ. kshufhys we;=<;a fkd fõ' 

 

ksoiqk 1: 
´fidakaj, úfhdackh mshjr follska isÿ fõ' 

 1mshjr: O3(g)  O2(g) + O(g)  ;taldKql" nkaOk ì`§u 

 2mshjr: O3(g) + O(g) 2O2(g) oaú wKql" nkaOk ;ekSu yd ì`§u 

 
5 tallfha § bf.k .;a mßÈ fuys § mshjr .Kksla isÿ jk iuia; m%;sl%shdj ks¾Kh 

lsÍu i`oyd Y=oaO m%;sl%shdj ,nd .; yels mßos m%;sl%shd fY%aKshla tl;= lsÍu hk woyi 

Ndú;hg .efka' fuys z0Z(g)  fome;af;ys u ;sfí'  

 1mshjr: O3(g)  O2(g) + O(g)   

 2mshjr: O3(g) + O(g)  2O2(g) 
   ____________________  

   2 O3(g) + O(g)  3 O2(g) + O(g) 

iuia; m%;sl%shdj:  2 O3(g)  3 O2(g) 

fï ksoiqfkys" 1 mshjfrys iEfok O(g) mrudKqj 2 mshjf¾ § jeh flfrk w;r th 

iuia; m%;sl%shdfjys we;=<;a fkdfõ' tfy;a fudfyd;lg fyda th fkdmj;sk njla 

bka woyia fkdfõ' hka;%Khl § tla mshjrl § iE§ miq mshjrl § jeh flfrk 

ridhksl úfYaIhlg w;rueÈhla hehs lshkq ,efí' w;rueÈ lsisÿ úfgl iuia; 

m%;sl%shd iólrKhg we;=<;a fkdfõ' we;eï úg m%;sl%shdj bÈßhg .uka lrk w;r;=r 

tajd ksÍlaIKh l< yels jqj;a wka wjia:dj, § tajd ckkh ù jyd laIh flfrk 

neúka oDYHudk fkdfõ' 

 
ksoiqk2: 
whvhsâ whk yuqfõ § yhsv%cka fmfrdlaihsâj, úfhdack mshjr follska isÿ fõ' 

 1mshjr: H2O2(aq) + I-(aq)  IO-(aq) + H2O(l);  oaú wKql 

 2mshjr: IO-(aq) + H2O2(aq)  I-(aq) + H2O(l) + O2(g): oaú wKql 

   ____________________________________ 

iuia; m%;sl%shdj 2 H2O2(aq)  2 H2O(l) + O2(g) 
 

fï WodyrKfhys m<uq jk mshjf¾ § IO-(aq) ksmofjk w;r" fojeks mshjf¾ § th 

jeh flf¾' fï m%;sl%shdfjys IO-(aq) w;rueÈhla fõ' wfkla w;g m<uq jk mshjf¾ § 
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I-(aq) mdúÉÑ jk w;r" fojeks mshjf¾ § h<s mqk¾ckkh fõ' tfyhska fï m%;sl%shdfõ 

§ I-(aq) W;afm%arlhla f,i l%shd lrhs' 

 

ksoiqk 3: 
laf,dafrd*a¨fjdfrdldnka by< jdhqf.da,fha § ì`ojeà laf,daÍka mrudKq idohs' fïjd" 

my; oelafjk hka;%Kh u`.ska ´fidaka ì`ooeóug odhl fõ' 

 

 1mshjr(  Cl(g) + O3(g) ClO(g) + O2(g) 

 2mshjr(  ClO(g) + O3(g) Cl(g) + O2(g) 
   __________________________ 

iuia; m%;sl%shdj:   2O3(g)  2O2(g) 

1 yd 2 mshjrj, m%;sl%shd oaú wKql fõ' Cl(g) m<uq mshjf¾ § m%;sl%shlhla jk kuq;a  

fojeks mshjf¾ § mqk¾ckkh fõ' tneúka Cl W;afm%arlhls'  ClO m<uq jk mshjf¾ § 

ckkh jk w;r fojeks mshjf¾ § jeh flf¾' tneúka ClO w;rueÈhls' 

 
1.10.4  uQ,sl m%;sl%shdj, fõ. kshu 

uQ,sl m%;sl%shdj, fõ. kshu" tajdfha wKql;dfjka fl<ska u wfmdaykh l< yels fõ' 

ksoiqkla f,i taldKql uQ,sl m%;sl%shdjl fõ. kshuh m%;sl%shlh wkqnoaOj m<uq fm< 

jQjls' Pj,ska M, ksrEmKh flfrk ^úúO M, lsysmhla iEÈh yels h& my; oelafjk 

m%;sl%shdj i,lkak'  
A  P 

YS>%;dj=  −
[୅]

௧
 = 𝑘 [A] 

 
flá ld,dka;rhl § laIh jk A wKq ixLHdj" laIh ùu i`oyd we;s wKq ixLHdjg 

iudkqmd;sl fyhska taldKql m%;sl%shdjla m<uq fm< fõ' tneúka A ys úfhdack YS>%;dj 

tys ujq,sl idkaøKhg iudkqmd;sl fõ' 

 
oaú wKql uQ,sl m%;sl%shdjla fojeks fm< fõ. kshuhlg wkql+, fõ' 

2A   P 

YS>%;dj= 𝑘 [A]ଶ 

ke; fyd;a wmg m%;sl%shdj my; oelafjk wdldrhg o ,súh yels h' 

A + B   P 

YS>%;dj= 𝑘 [A][B] 
 
oaú wKql uQ,sl m%;sl%shdjl YS>%;dj" m%;sl%shl úfYaI yuq jk fõ.hg o tkhska th 

tajdfha idkaøKj,g o iudkqmd;sl fyhska th fojeks fm< m%;sl%shdjla fõ' tneúka 

m%;sl%shdjla ;ks mshjr oaú wKql l%shdj,shla nj wmg úYajdi kï wmg fõ. kshuh 

,súh yels h' 
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flfia jqj o fuys úf,dauh i;H fkdjk nj ie,lsh hq;= h' tkï" fojeks fm< fõ. 

kshuhlska m%;sl%shdj oaú wKql jk njla .uH fkdfõ' ;j o wm úiska i,lkq ,nk 

m%;sl%shdj$ mshjr ienúka u uQ,sl tlla nj ;yjqre lsÍug wm mfriaiï úh hq;= h' 

WodyrKhla f,i H2(g) + I2(l)  2HI(g) hk m%;sl%shdj ir, tlla f,i fmkS hk 

kuq;a th uQ,sl m%;sl%shdjla fkdfõ' tys m%;sl%shd hka;%Kh b;d ixlS¾K jk w;r" ta 

ksid yqfola m%;sl%shdj foi ne,Sfuka tys fõ. kshuh wfmdaykh l< fkdyels h' 

by; úia;r lrk ,o lreKq wkqj" 

aA + bB  cC  + dD 

wdldr uQ,sl m%;sl%shdjl fõ. kshuh" 

YS>%;dj= k [A]a [B]b 

f,i ,súh yels h' tys fok ,o m%;sl%shlhla wkqnoaO fm< yßhg u iafgdhslsfhdñ;sl 

ix.=Klhg iudk h' tneúka by; uQ,sl m%;sl%shdfõ A m%;sl%shlh wkqnoaO fm< a jk 

w;r B m%;sl%shlh wkqnoaO fm< b fõ' m%;sl%shdfõ iuia; fm< (a + b) fõ' 

wKql;dj yd m%;sl%shd fm< w;r fjki wjfndaO lr .ekSu b;d jeo.;a h' m%;sl%shd 

fm< wdkqNúl rdYshls' th ,nd .kafka mÍlaIKd;aul fõ. kshufhks' wKql;dj 

wod< jkafka hka;%Khl tla mshjrla f,i fhdað; uQ,sl m%;sl%shdjlg h' 

my; § we;s j.=j ksoiqka lsysmhla idrdxY lr olajhs' 

 

1.5 j.=j wkql;dj ms<sn`o idrdxYh 

wKql;dj uQ,sl mshjr fõ. kshuh 

taldKql A M, YS>%;dj = k [A] 
oaú wKql A + A M, YS>%;dj = k [A]2 
oaú wKql A + B M, YS>%;dj = k [A][B] 
;%s wKql A + A + A M, YS>%;dj = k [A]3 
;%s wKql A + A + B M, YS>%;dj = k [A]2[B] 
;%s wKql A + B + C M, YS>%;dj= k [A][B][C] 
 

1.10.5  m%;sl%shd hka;%K yd fõ. kshuh 

by; úia;r lrk ,o mßÈ w;rueÈhla fyda W;afm%arlhla fyda f,i l%shd lrk 

úfYaIhla fõ. kshuhg we;=<;a fkd fõ' tjeks moaO;sj,ska fõ. kshuh jHq;amkak 

lr .kafka flfia oehs wjfndaO lr .ekSu wjYH h' idudkHfhka hka;%Khl b;d 

fifuka isÿ jk mshjr o b;d fõ.fhka isÿ jk mshjr o fõ' m%;sl%shdfõ iuia; 

fõ.h md,kh jkafka fifuka u isÿ jk mshjfrys fõ.fhks' m%;sl%shdjl fifuka u 

isÿ jk mshjr fõ. ks¾K mshjr (RDS) fjkqfjka ye`Èkafjhs' tneúka úúO mshjrj, 

fõ. w;r fjkialï fndfyda jk l,ays" mÍlaIKj, § fõ.h f,i ienE f,i u 

ukskq ,nkafka fõ. ks¾K mshjfrys fõ.hhs' 
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ksoiqkla f,i mshjr follska isÿ jk my; § we;s m%;sl%shdj i,lkak' m<uqj A 
m%;sl%shlh B kï jQ úfYaIh njg m;a fõ' wk;=rej B<`. mshjf¾ § th m%;sl%shlhla 

f,i l%shd lr wjYH P kï M,h fohs' 

𝐴  
௞భ
→  B  

B 
௞మ
→  P 

k1 yd k2 hkq ta ta mshjfrys fõ. ksh; fõ'  

k2 >> k1. hehs Wml,amkh lruq' tjeks wjia:djl" BwKqjla iE§fï § th fõ.fhka 

laIh ù P fohs' ñka fmkS hkafka túg m%;sl%shdfõ fõ.h m<uq mshjr u; muKla /`§ 

mj;sk nj;a th m%;sl%shdfõ fõ. ks¾K mshjr jk nj;a h' 
 
;j;a ksoiqkla f,i my; oelafjk hka;%Kh Tiafia isÿ jk 

NO2(g) + CO(g) NO(g) + CO2(g)hk m%;sl%shdj .ksuq' 

 NO2(g) + NO2(g) 
௞భ
→NO3(g) + NO(g) :  fifuka" fõ. ks¾K mshjr 

 NO3(g) + CO(g) 
௞మ
→NO2(g) + CO2(g) :  fõ.fhka 

fï m%;sl%shdfjys m<uq mshjr fõ. ks¾Kd mshjr fõ' tneúka m%;sl%shdfõ fõ.h 

 𝑘ଵ.fõ. ksh;h u; muKla /`§ mj;sk nj wmg mejish yels h' m%;sl%shdfõ 

wdkqNdúl fõ. kshuh ks¾Kh lrk mÍlaIKj,ska o fuh ;j ÿrg;a ikd: l< yels 

h' m%;sl%shdfõ wdkqNdúl fõ. kshuh fufia h( 
YS>%;dj = 𝑘 [NOଶ]ଶ 

tkï"NO2(g) + CO(g)  NO(g) + CO2(g)   m%;sl%shdjNO2(g) wkqnoaOj fojeks fm< jk 

w;r CO(g) wkqnoaOj Y+kH fm< fõ' 

 

fï hka;%Kfhys" m%;sl%shdfõ § iEfokakd jQ;a" jeh flfrkakd jQ;a NO3 m%;sl%shd 

w;rueÈhla f,i l%shd lrhs' iuia; ;=,s; iólrKhg we;=<;a fkdjk kuqÿ m%;sl%shdj 

isÿ ùug w;rueÈh wjYH h'  fuu w;rueÈ m%fNa o" m%;sl%shlj,g yd M,j,g jvd 

wia:dhs h' by; i`oyka uQ,sl mshjr foflys fõ. kshu fufia h( 

 

YS>%;dj 1= 𝑘ଵ [NOଶ]ଶ 
YS>%;dj 2 = 𝑘ଶ[NOଷ][CO] 

fï hka;%Kh iïnkaOfhka ie,lsh hq;= m%Odk lreKq ;=kla kï" 

(i) 𝑘ଵ = 𝑘, kï" fõ. ks¾K mshjfrys ^1 mshjr& fõ. kshuh ksÍlaIs; fõ. 

kshuh yd iu fõ' 
(ii) m<uq jk mshjr fifuka isÿ jkakla neúka [NO3] wvq h' NO3ksmfokakd yd 

u fojeks fõ.j;a mshjfrka th laIh flf¾' tfyhska m%;sl%shdj m<uq mshjr 

;rï u È.= ld,hla .kS' 

(iii) CO hka;%Khg iyNd.s jkafka fõ. ks¾K mshjrg miqj neúka th fõ. 

kshuhg we;=<;a fkd fõ ^m%;sl%shd fm<= 0& 
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ksoiqk ( 

khsg%cka vfhdlaihsâ yd *a¨fjdÍka w;r my; oelafjk m%;sl%shdj i,lkak' 

2NO2(g) + F2(g)   2NO2F(g) 

mÍlaIKd;aul fõ. kshuhg wkqj th NO2wkqnoaOj;a F2wkqnoaOj;a m<uq fm< fõ' 

YS>%;dj = k [NO2(g)] [F2(g)] 

fuys ms<s.;a hka;%Kh kï" 

 1 mshjr(   NO2(g) + F2(g)  NO2F(g) +  F(g)  fifuka" fõ. ks¾K mshjr 

 2 mshjr(  NO2(g) + F(g)  NO2F(g)  fõ.fhka 
fuys ksoyia *a¨fjdÍka mrudKqj m%;sl%shd w;rueÈhls' 

fuys m%;sl%shd hka;%Kh;a m%;sl%shdfõ fõ. kshuh meyeÈ,s lrk wdldrh;a wms úuid 

n,uq' 

uQ,sl m%;sl%shd mshjr foflys tl;=j iuia; ;=,s; iólrKhhs' 

  1 mshjr(   NO2(g) + F2(g)   NO2F(g) +  F(g)    

  2 mshjr(   NO2(g) + F(g)   NO2F(g)     

iuia; m%;sl%shdj:  2NO2(g) + F2(g)   2NO2F(g) 
 
mshjr fol u oaú wKql fõ' uQ,sl mshjrj, fõ. kshu fufia h( 

 YS>%;dj 1 = k1 [NO2(g)] [F2(g)] 
 YS>%;dj 2 = k2 [NO2(g)] [F(g)] 
 𝑘ଵ = 𝑘, jk w;r 1 mshjr fõ. ks¾K mshjr nj fmkS hhs' tneúka th iuia; 

m%;sl%shdfõ fõ. kshuhg iudk h' 

fï hka;%Kfhys fojk NO2 wKqj iyNd.s jkafka fõ. ks¾K mshjrg miqj ksid th 

iuia; fõ. kshuhg we;=<;a fkd fõ' 
 
Wla; ksoiqkaj,ska" m%;sl%shdjla mshjr lsysmhla Tiafia isÿ jQj o" tys wdkqNdúl fõ. 

kshuh wkq.; jkafka hka;%Kfha fõ. ks¾K mshjrg ^fifuka u isÿ jk mshjrg& 

nj meyeÈ,s fõ'  

 
2-fn%dafud-2- fu;s,afm%dfmaka yd yhsfv%dlaihsâ whk w;r m%;sl%shdj i,lkak' (OH-) 
whk: 

(CHଷ)ଷCBr  +   OHି   →  (CHଷ)ଷCOH +  Brି 

 
iuia; m%;sl%shdfõ § fn%daóka mrudKqj" OH ldKavhlska m%;sia:dmkh fõ' fuys § isÿ 

jk m<uq mshjr jkafka taldKql m%;sl%shdjlska ldnka-fn%daóka nkaOkh ì`§ whk we;s 

ùuhs' 

 

 (CHଷ)ଷCBr →  (CHଷ)ଷCା   + : Brି  : fifuka 
 
ldnka-fn%daóka nkaOk ie,lsh hq;= ;rï m%n, neúka fï úm¾hdih fifuka isÿ 

jkakls' yhsfv%dlaihsâ whk by< idkaøKhla wef;d;a Ok whk tajd iu`. 

ixfhdackh jk w;r" fï fojk mshjr b;d fõ.j;a h' oaú wKql ^fõ.j;a& 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 11 tallh pd,l ridhkh 

 

66 
 

m%;sl%shdjla u`.ska" Tlaiscka mrudKqfõ we;s tla tlir hq.,la Ndú; lr .ksñka 

ldnka yd Tlaiscka w;r kj iyixhqc nkaOkhla iEfoa' 

 (CHଷ)ଷCା+ ∶ OHି  →  (CHଷ)ଷCOH : fõ.fhka 

m%;sl%shdj mshjr follska isÿ jk nj hka;%Kfhka fmkakqï flfrk w;r" ìf`ok yd 

;efkk nkaOk wkqidrfhka tlS mshjr isÿ jk wdldrh kshudldrfhka úia;r flf¾' 

mshjrj,g fjkia fõ. we;s nj;a th fmkajd fohs" tkï tlla fifuka isÿ fõ' 

wfkl fõ.j;a h' 

by; m%;sl%shdfõ wdkqNdúl fõ. kshuh my; oelafjk wdldr jk nj fidhd fokq 

we;af;a h' 

YS>%;dj = 𝑘[(CHଷ)ଷCBr] 

m%;sl%shdj (CHଷ)ଷCBr wkqnoaOfhka m<uq fm< o yhsfv%dlaihsâ whk wkqnoaOfhka 

Y+kH fm< o fõ' yhsfv%dlaihsâ whk idkaøKh iuia; m%;sl%shdfõ fõ.h flfrys 

n,mEula fkdlrhs'  

yhsfv%dlaihsâ whk fifuka isÿ jk mshjrg iyNd.s fõ kï" tajdfha idkaøKh jeä 

lsÍu m%;sl%shdj fõ.j;a lsÍug fya;= jkq we;' tfy;a tys idkaøKfha n,mEula we;s 

njla fmkS fkdhk neúka ta whk miq mshjrl § iyNd.s jkjd úh hq;= h' 

yhsfv%dlaihsâ whkj, idkaøKh jeä lsÍu fõ.fhka isÿ jk mshjfrys fõ.h jeä 

lrhs' tfy;a bka iuia; m%;sl%shd fõ.h flfrys ie,lsh hq;= n,mEula we;s fkd fõ' 

ula ksido h;a" iuia; fõ.h md,kh jkafka fifuka isÿ jk mshjfrys fõ.fhka 

neúks' 

ksoiqk( WÑ; hka;%Khla mqfrdal:kh lsÍu 

A yd B w;r isÿ jk oaú wKql uQ,sl m%;sl%shdjla A yd Bhk m%;sl%shl fol 

wkqnoaOfhka u m<uq fm< fj;e hs mÍlaIKd;aul j fidhd oek we;ehs is;uq' fuys 

fõ. kshuh fufia h( 
fõ.h = k[A][B] 

my; oelafjk hka;%K fol i,lkak' 
1 hka;%Kh( 

A  →  C + D  ;fifuka 
B +   C → E  ;   fõ.fhka 
2 hka;%Kh( 

A +   B →   D +  E  ;   fifuka 

fuys A yd B hk fol u wkqnoaOfhka m%;sl%shdj m<uq jk fm< neúka ta tl tllska 

tla wKqjla ne.ska fifuka isÿ jk mshjrg iyNd.s fjhs' tys w¾:h kï isÿ úh yels 

hka;%Kh 2 njhs' 

1 hka;%Kh jerÈ úh hq;= h' th wkqj tla A wKqjla fifuka isÿ jk mshjrg iyNd.s 

jk w;r B iyNd.s fkd fõ' ta wkqj fõ. iólrKh"  
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fõ.h = k[A] úh hq;= neúks' 

 
1.10.6  wkq.dó ^uQ,sl& m%;sl%shd 

by; m%;sl%shd mshjr$ hka;%K wkqj fmkS hk mßÈ w;rueÈhla yryd hk m%;sl%shdjla 

my; oelafjk mßÈ m%ldY l< yels h'  

A
௞భ
→ I

௞మ
→ P 

tla tla mshjrg iyNd.s jkafka tla m%;sl%shlhla neúka o m%;sl%shdfõ fõ. ks¾K 

mshjr m<uq mshjr neúka o by; m%;sl%shdj wkq.dñ taldKql m%;sl%shdjla f,i w¾: 

oelafõ'  

tjeks l%shdj,shl( 

(i) Aj, taldKql úfhdackh ksid A idkaøKh wvq jk w;r th mqk¾ckkh 

ùula isÿ fkd fõ' tfyhska tys fõ. iólrKh fï h' 
     YS>%;dj = −𝑘ଵ[A] 

(ii) k1[A] fõ.fhka Aj,ska I iEfok w;r" th k2[I] fõ.fhka P njg laIh fõ' 

fï isÿ ùu b;d fõ.fhka isÿ fõ' 
(iii) k2[I] hk by< fõ.fhka P M,h iEfok w;r tys wvq ùula isÿ jkafka ke;' 

 
fï wkqj" wmg ir,j ks.ukh l< yels lreKq fufia h( 

(i) A m%;sl%shlfha idkaøKh ld,h;a iu`. wvq fõ' 
(ii) flá ld,dka;rhla ;=< I w;rueÈfhys idkaøKh Wmßuhla olajd jeä ù 

Y+kHh olajd my; jefÜ' 

(iii) P M,fhys idkaøKh Y+kHfhys isg m%;sl%shdfõ iafgdhslsfhdñ;sh wkqj 

;SrKh jk hï w.hla olajd by< hhs'   
 
fï lreKq 1.25 rEmfhka ksrEmKh l< yels h'  

 

 
 
 
 
 
 
 

  1.25 rEmh     A
୩భ
→   I 

୩మ
→   P.    wkq.dñ m%;sl%shdj, § A, I yd P úfYaIj, idkaøK' 

I w;rueÈh iE§ B<`. mshjf¾ § jeh jk neúka ld,h iu`. tys 

idkaøKh Y+kH fõ' 
 
by; ixisoaêh foi wmg ;j;a wdldrhlska ne,sh yels h' 

A
௞భ
→ I

௞మ
→ P m%;sl%shdj mshjr follska isÿ fõ' 

i
df

m
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aI
 i

dk
aø
K

h
 

ld,h 
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  1 mshjr( A
௞భ
→ I  

  2 mshjr( I
௞మ
→ P 

 iuia; m%;sl%shdj: A
௞
→ P 

by; úm¾hdi wkqj wmg ld,h;a iu`. A, I yd P M, idkaøK flfia fjkia fõ oehs 

wfmdaykh l< yels h' m%;sl%shdjg iyNd.s jk úfYaIj, idkaøK flfia fjkia 

jkafka oehs wjfndaO lrkq msKsi tla tla mshjfrys idfmalaI fõ. ie,ls,a,g .ekSu 

jeo.;a h' flfia fj;;a m%;sl%shdfõ m%.;sh;a iu`. Aj, idkaøKh wvq jk w;r P 
M,fha idkaøKh jeä fjhs' tfy;a I w;rueÈfha idkaøKh l=ula jkq weoao@ th tla 

mshjrl § iE§ wfkla mshjf¾ § jeh fõ' m%;sl%shdj wdrïNfha § tys idkaøKh Y+kH 

úh hq;= h' tfy;a ta w;r;=r tys idkaøKh Y+kH fkdjkafka h' idkaøK-ld, jl% 

mÍlaId lsÍfuka fuh jvd;a fyd`Èka jgyd .; yels h' wjia:d ;=kl" fï úfYaI 

;=fkys idkaøK-ld, jl% 1.26 rEmfha oelafõ'  

 

 

 

 
 

 

 
1.26 rEmh  (a) 1 mshjr" 2 mshjrg jvd fõ.j;a h' (b)2 mshjr" 1 mshjrg jvd 

u`ola fõ.j;a h'(c)2 mshjr 1 mshjrg jvd fndfyda fõ.j;a h'  

 

(a)ys m<uq mshjr" fojeks mshjrg jvd ;rula fõ.fhka jeä h' wdrïNfhys A → I isÿ 

jk úg I iE§fï fõ.h" fojeks mshjf¾ § th laIh ùfï fõ.hg jvd jeä h' tneúka 

ld,h;a iu`. I idkaøKh jeä fõ' miq j" A m%;sl%shlh laIh jk úg yd I idkaøKh 

by< hk úg" I iEfok fõ.h wvq ù th jeh jk fõ.h jeä fõ' fï wjia:dfõ § I ys 

idkaøKh wvq ùug mgka .kS' l%ufhka m%;sl%shdj wjidkh lrd <`.d j;a u A j, yd I 
j, idkaøK Y+kHh wdikakhg my< niS' 2 mshjr" I mshjrg jvd jeä fõ.fhka isÿ 

jk wjia:djla (b) rEmfha oelafõ' fuys I jvd fõ.fhka jeh lrk w;r tys idkaøKh 

(a)ys ;rug by< hEula isÿ fkdfõ' (c)j,ska oelafjkafka 2 mshjr" I mshjrg jvd 

fnfyúka fõ.j;a jk wjia:djls' fuys§ I iEfok iefKka u jdf.a jeh flf¾' Ij, 

idkaøKh ie,lsh hq;= uÜgula olajd by< fkdk`.sk w;r lsisÿ mÍlaIKhl § 

ksÍlaIKh lsÍug ;rï I idkaøKfha jeä ùula isÿ fkd fõ'  

(c) jeks wjia:djl §" w;rueÈhla mej;sfha o" keoao hk nj oek .ekSu jeo.;ah' Rcq 

ksÍlaIKhg yiq fkdfõ kï" w;rueÈhla mej;s nj fmkaùug w;sf¾l mÍlaIK 

ie,iqï l< yels h' fï i`oyd we;s tla l%uhla kï fhdað; w;rueÈh iu`. m%;sl%shd 

      (a)                                                     (b)                                                     (c) 

ld,h  ld,h  ld,h  
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lrk m%;sldrlhla tl;= lr wfmalaIs; M,h iEfoa oehs ksÍlaIKh lsÍuhs' bka wmg 

w;rueÈfha meje;au i`oyd idlaIH ,nd .; yels h' 

1.10.7 hka;%Khl mQ¾j iu;=,s;;d mj;sk wjia:d 

 
1 ksoiqk 

m%;sl%%shdfõ hka;%Kh my; oelafjk wdldr hehs is;uq' A  + B   P 

 A ⇌ I            ∶ fõ.fhka 
I +   B  P ∶  fifuka 

 
fujr fifuka isÿ jk mshjr fojeks mshjr jk w;r" I w;rueÈh A yd B m%;sl%shl 

iu. iu;=,s;;djlg meñfKa' fï hka;%Kfha § mQ¾j iu;=,s;;djla yg .kakd w;r 

tys w;rueÈh" m%;sl%shl iu`. iu;=,s;;dfõ mj;S'  

mQ¾j iu;=,s;;djla Woa.; jkafka w;rueÈh iE§fï fõ.h yd th wdmiq m%;sl%shl 

njg laIh ùfï fõ.h m%;sl%shdfõ M, iE§fï fõ.hg jvd jeä jk l,ays h' 

m%;sl%shdjl fõ.h md,kh jkafka fifuka isÿ jk mshjfrks' fifuka isÿ jk 

mshjfrys fõ. iólrKh fuhhs( 

fõ.h  =  k [B] [I] 

fõ. kshufhys w;rueÈfha idkaøKh we;=<;a fõ' tfy;a  I hk w;rueÈh A iu. 

iu;=,s;j we;s nj wms oksuq' tneúka m<uq jk mshjfrys iu;=,s;;d ksh;h 𝐾௖ my; 

oelafjk mßÈ fõ' 

𝐾௖ =
[I]

[A]
 

[I] =  𝐾௖[A] 

tneúka m%;sl%shdfõ fõ.h i`oyd iólrKh fufia ,shd oelaúh yels h(  

fõ.h = 𝑘 [B]𝐾௖ [A] = 𝑘 𝐾௖ [A][B] 

m%;sl%shdfõ fõ. kssh; yd iu;=,s;;d ksh;fha iïnkaO;dj wdY%fhka fuh ;jÿrg;aa 

m%;sixúOdkh l< yels h' bÈß yd miq m%;sl%shdj, fõ. ksh; ms<sfj<ska kf  yd kr, kï 

wmg fufia ,súh yels h(  

𝐾௖ =
𝑘௙

𝑘௥
 

wjidkfha §      fõ.h = 𝑘 
௞೑

௞ೝ
[A][B] 

fõ.h = 𝑘ᇱ[A][B] 
fõ. kshuh" uQ,sl oaú wKql m%;sl%shdjl fõ. kshuhg iudk nj fï wkqj fmfka'  

;j;a kso¾Ykhla i,lkak' 
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m%;sl%shdfõ hka;%Kh my; ,shd we;s wdldr hehs is;uq'  A  + B   P 
A + B ⇌  I   ∶fõ.fhka   
I +   A   P ∶ fifuka 

    ______________ 
iuia; m%;sl%shdj ;  2A + B   P 

m%;sl%shdfõ fõ.h fifuka isÿ jk mshjfrka md,kh fõ' fifuka isÿ jk mshjfrys 

fõ. iólrKh fufia h( 

   fõ.h =  k [A] [I] 

fõ. kshufhys I w;rueÈfha idkaøKh we;=<;a fõ' flfia jqjo" I, w;rueÈh A yd B 

iu. iu;=,s;;dfõ mj;akd nj okakd ksid m<uq mshjr i`oyd iu;=,s;;d ksh;h Kc 

fufia ,súh yels h' 

𝐾௖ =
[I]

[A][B]
 

[I] =  𝐾௖[A][B]  
fõ.h =  𝑘𝐾௖[A][A][B] 

fõ.h =  𝑘ᇱ[A]ଶ[B] 
 

fõ. kshuh ;%s wKql uQ,sl m%;sl%shdjlg wkql+, fõ'  

2 ksoiqk  

yhsv%cka yd whãka w;r jdhq l,dmfha isÿ jk m%;sl%shdjhg olajk ,o wdldrfha 

m%;sl%shd i`oyd tla ksoiqkls'  

H2(g) + I2(g)    2HI(g) 
 

fuhg fõ.fhka isÿ jk mQ¾j iu;=,s;;d mshjrla fõ' tys § wKql whãka" mrudKq 

njg mßj¾;kh fõ'  

I2(g)  ⇌  2I(g) 

miqj fifuka isÿjk fojeks mshjrl § ta mrudKql whãka" wKql yhsv%cka iu`. 

m%;sl%shd lr yhsv%cka whvhsâ idohs' 

H2(g) + 2I (g)    2HI(g) 

m%;sl%shdfõ YS>%;dj md,kh jkafka fifuka isÿ jk mshjfrks' tys fõ. iólrKh 

fufia h( 

    fõ.h  = k [H2(g)] [I(g)]2 
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fõ. kshufhys I w;rueÈfha idkaøKh we;=<;a fõ' tfy;a th I2 iu`. iu;=,s;;dfõ 

mj;sk nj okakd lreKls' tneúka m<uq mshjr i`oyd iu;=,s;;d ksh;h Kc fufia 

,súsh yels h'  

𝐾௖ =
[I(g)]ଶ

[Iଶ(g)]
 

[I(g)]ଶ =  𝐾௖[Iଶ(g)] 
fõ.h =  𝑘𝐾௖[Iଶ(g)][Hଶ(g)] 
fõ.h = 𝑘ᇱ[Iଶ(g)][Hଶ(g)] 

tneúka m%;sl%shdfõ YS>%;dj H2 yd I2 hk foflys u idkaøK u; r`od mj;S'  

3 ksoiqk ( 
fï ksoiqfkys m<uq jeks mshjr fõ.j;a yd m%;sj¾;H fõ' khsg%cka fudfkdlaihsâj, 

TlaislrKh i,lkak'  

2NO(g) + O2(g)  2NO2(g) 
ksÍlaIs; fõ. kshuh fï h' 

fõ.h = k [NO(g)]2 [O2(g)]  
 

tys m%;sl%shd hka;%Kh my; oelafjk wdldr fõ' 

 1 mshjr:   NO(g) + O2(g) ⇌ NO3(g) :  fõ.fhka 

2 mshjr :   NO3(g) + NO(g)  2NO2(g) : fifuka      fõ. ks¾K mshjr 

mshjrj, tl;=fjka 2NO(g) + O2(g)  2NO2(g)hk iuia; m%;sl%shdj ,efnk w;r 

mshjr fol u oaú wKql fõ'  
fifuka isÿ jk mshjfrys fõ. kshuh h' 

  fõ.h = k [NO3(g)] [NO(g)] 

1 mshjrg wod< iu;=,s;;d ksh;h Kcmy; ,shd we;s wdldr fõ' 

𝐾௖ =
[NOଷ(g)]

[𝑁𝑂(𝑔)][𝑂ଶ(𝑔)]
 

∴ [NOଷ(g)] =  𝐾௖[NO(g)][Oଶ(g)] 
fõ.h =  𝑘𝐾௖[NO(g)][Oଶ(g)][NO] 

fõ.h =  𝑘ᇱ[NO(g)]ଶ[Oଶ(g)] 

fï wdkqNúl fõ. kshuhhs' tneúka m%;sl%shdfõ hka;%Kh ksjerÈ h'  

1'11 m%;sl%shdj, Yla;s me;slv 

A  M, hk ;ks mshjfrka isÿ jk uQ,sl m%;sl%shdj i,lkak' by; fldgiaj, 

ridhksl m%;sl%shdjla isÿ ùug imqrd,sh hq;= wjYH;d hgf;a úia;r lrk ,o mßÈ wKq 

folla tlsfkl fj; ióm j;a u tajfha bf,lafg%dakj, w;r úl¾IKh wLKavj jeä 

fjhs' tneúka tajdfha fõ.h wvq ù pd,l Yla;sfhka fldgila úNj Yla;sh njg 
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mßj¾;kh fõ' tajd .efÜ kï yd ix>Ügkfha Yla;sh il%shk Yla;shg jvd wvq kï 

wKq fmd<d mkS'  
 

fnda,aáiaudka jHdma;shg wkqj" hï ix>Ügk Nd.hlg wKq w;r úl¾Yk n, uev 

mj;ajñka tajd tlsfkl fj; ;,a¨ lsÍug m%udKj;a n,hla we;s lsÍug;a" ils%shk 

Yla;sh wNsnjd hdug;a m%udKj;a fõ.hla we;' idudkHfhka m%udKj;a Yla;sfhka hq;a 

fï ix>Ügk Nd.fhys wKq WÑ; f,i ÈYdk; ù we;' fïjdfhys tla wKqjl kHIaáh 

wfkflys bf,lafg%dak wdl¾IKh lrhs; mrudKql ldlaIsl w;sÉPdokh fjhs; 
bf,lafg%dak >k;aj úia:dmkh fjhs' we;eï nkaOk È.= ù ÿn, jk w;r ;j;a we;eï 

nkaOk flá ù Yla;su;a fjhs' fï iqug mßj¾;kfhys hï wjia:djl § wdxYsl 

nkaOkj,ska hq;a úfYaIhla iEfoa' fuh m%;sl%shlhla fyda M,hla fyda fkdfõ' ixl%uK 

wjia:dj ^fyj;a il%sh ixlS¾Kh& hkqfjka ye`Èkafjk fï b;d wia:dhS úfYaIh 

mj;skafka WÉp;u úNj Yla;s wjia:fõ muKs' tneúka m%;sl%shdjl il%shk Yla;sh 

fhdofjkqfha ixl%uK wjia:dj lrd t<öugh' ixl%uK wjia:dj lrd <`.d ùfuka M, 

idoñka m%;sl%shdj iïmQ¾K fj;ehs hkak iy;sl fkdflf¾' ulaksido h;a ixl%uK 

wjia:dj fomig u fjkia úh yels fyhsks' kj nkaOk Yla;su;a ùu È.gu isÿfõ kï 

M, iEfohs' wfkla w;g mj;akd nkaOk h<s;a Yla;su;a fõ kï ixl%uK wjia:dj 

wdmiq m%;sl%shl njg m;a fõ' 

m%;sl%%shd Yla;s rEmigyk fyj;a Yla;s me;slv fï isoaê m%fhdackj;a f,i ksrEmKh 

lsÍfï l%uhls' th" m%;sl%shlj, isg M, olajd m%;sl%shdjla .uka lsÍfï§ ^m%;sl%shdfõ 

m%.;sh& úNj Yla;sh fjkia jk wdldrh m%ia;drhlg kxjhs' bka m%;sl%shlj," M,j, 

yd ixl%uK wjia:dfõ idfmalaI Yla;s uÜgï fia u bÈß yd miq m%;sl%shdj, il%shk 

Yla;s yd m%;sl%shdfõ tka;e,amsh fmkakqï flf¾' 11'5'3 rEmfha olajd we;s mßÈ my; 

±lafjk l,ams; m%;sl%shd Wmfhda.S lr.ksñka ;ks mshjr ;dmodhl yd ;dmdjfYdaIl 

m%;sl%shdj, Yla;s me;slv ir, j úoyd ±laúh yels h' 

AB + C    A + BC:  H < O yd PQ + R P  + QR : H> O. 
 

 
 

 

1.27 rEmh  tla ixl%uK wjia:djla yryd hk (a) ;dmodhl m%;sl%shdjl yd  

(b) ;dmdjfYdaIl m%;sl%shdjl Yla;s me;slv  

1'27(a) rEmfhka ksrEms; mßÈ iuia; m%;sl%shdj ;dmodhl h' M,j, Yla;sh" 

m%;sl%shlj, Yla;shg jvd wvq ksid m%;sl%shdj isÿ ùfï § Yla;sh msgfõ' m%;sl%shl" 

zzil%shk Yla;s ndOlfhka tf;r lrùug ;rï m%udKj;a Yla;shla wKqj,g ;sìh hq;= 

m%;sl%shd LKavdxlh m%;sl%shd LKavdxlh 

              (a)                                                                            (b)  

Ea(bÈß) Ea(miq) Ea(bÈß) Ea(miq) 
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nj o bka fmkakqï flf¾' ;dmdjfYdaIl m%;sl%shdjl ir, Yla;s me;slv 1.27(b) 
rEmfhka ±lafõ'  

ksoiqka jYhka" NO(g)  +  O3(g)    NO2(g)  + O2(g) hk ;dmodhl m%;sl%shdj;a" 

2NOCl(g)    2NO(g)  + Cl2(g) hk ;dmdjfYdaIl m%;sl%shdj;a tla ixl%uK wjia:djla 

iys; ;ks mshjr m%;sl%shdj;A h' 1.28 rEmh tajdfha úNj Yla;s fjki iu. ixl%uK 

wjia:dj o fmkajhs' 

 

 

1.28 rEmh  (a) ;dmodhl yd (b) ;dmdjfYdaIl jdhq l,dm m%;sl%shd foll Yla;s 

me;slv' fï tl tll" M,fhys nkaOkh ù ;ssìh hq;= m%;sl%shl 

mrudKqj, ÈYdk;sh wkqidrfhka ixl%uK wjia:dfjys jHqyh 

mqfrdal:kh lrkq ,en we;'  

my; § we;af;a ;j;a kso¾Ykhls' fï m%;sl%shdfõ § fn%dafudtf;akaj, fn%daóka 

mrudKqjla OH ldKavhlska m%;sia:dmkh ù t;fkda,a iEfoa'  

CH3Br(aq)  +  OH
-
(aq)  CH3OH(aq)  +  Br

-
(aq) 

fï m%;sl%shdfõ § OH- 
whkfha RK f,i wdfrdams; Tlaiscka mrudKqfõ we;s tlir 

hq.,a foflka tlla" fn%daóka mrudKqj ne`§ we;s ldnka mrudKqjg wdl¾IKh fõ' ta 

fn%daóka" ldnkaj,g jvd úµq;a-RK ùu;a ta fya;=fjka C-Br nkaOkfha bf,lafg%dak 

hq., fn%daóka fj;g ;rula ióm ùu;a ksidh' ta fya;=fjka ldnka mrudKqj uo 

jYfhka Okjo fn%daóka mrudKqj uo jYfhka iDKjo wdfrdamKh fõ' uo jYfhka 

Ok f,i wdfrdams; ldnka fj;g yhsâfrdlaihsâ whkh ióm j;a u" Tlaiscka yd 

ldnka w;r kj nkaOkhla ;ekSu wdrïN fjhs' ta w;r;=r u ldnka yd fn%daóka w;r 

nkaOkfha bf,lafg%dak fn%daóka fj;g we§ hk neúka tu nkaOkfha ì`§u wdrïN 

fjhs' 

tla;rd wjiA:djl § yßhgu l%shdj,sfhka wvla iïmQ¾K fjhs' túg w¾O f,i ne`ÿKq 

Tlaiscka yd w¾O f,i ne`ÿKq fn%daóka iu. yhsârcka mrudKq ;=kla ldnka i;= fõ' 

bkamiq l%shdj,sh iïmQ¾K;ajh lrd .uka lrhs' w¾O j iEÿKq yd w¾O j ì`ÿKq nkaOk 

iys; jHqyh ixl%uK wjia:dj jk w;r tys úNj Yla;sh Wmßu fõ' 

ixl%uK wjia:dj ixl%uK wjia:dj 

ú
N
j
 Y

l
a;
sh

 

ú
N
j
 Y

l
a;
sh

 

m%;sl%shd LKavdxlh m%;sl%shd LKavdxlh 

                (a)                                                                                     (b) 

Ea(bÈß) Ea(miq) Ea(bÈß) Ea(miq) 
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1.15 ksoiqk  

O3(g) + O(g)   2O2(g)  m%;sl%shdfjys bÈß m%;sl%shdfõ il%shk Yla;sh 19 kJ mol-1 
o" 

H -392 kJ mol-1 
o fõ' wod< úfYaIj, idfmalaI msysàï o< jYfhka olajñkA 

m%;sl%shdj i`oyd Yla;s me;slvla weÈ miq m%;sl%shdfõ il%shk Yla;sh ksudkh 

lrkak' 
 
ms<s;=re 

 
 

1'30 rEmh O3(g)  + O(g)   2O2(g) m%;sl%shdfõ Yla;s me;slv 
 
miq m%;sl%shdfõ il%shk Yla;sh .Kkh lsÍu yd Wm.%yKh lrk ,o 

ixl%uK wjia:dfõ jHQyh rEmfha olajd we;' 

 

ixl%uK wjia:dj uq¿ukska u wia:dhS nj ie,lsh hq;= h' ljr ÈYdjlg fyda isÿ jk 

ishqï fjkilska th tlaflda M, iEfok mßÈ bÈßhg fhduq flf¾; ke;fyd;a 

m%;sls%hl iEfok mßÈ miq ÈYdjg fhduq flf¾' Wmßu Yla;sfhka hqla; ùu yereKq úg 

ixl%uK wjia:dfõ fjk;a lsis`ÿ úfYaI;ajhla ke;' 

 

 

 

 
 
 
 
 
 
 
 

 
1.29 rEmh CH3Br  +  OH-  CH3OH  +  Br- 

m%;sl%shdfõ Yla;s me;slv 

ú
N
j
 Y

l
a;
sh

 
ixl%uK wjia:dj 

m%;sl%shd LKavdxlh 

Ea(bÈß) 

Ea(miq) 
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w;rueÈhla yryd isÿ jk m%;sl%shdj, Yla;s me;slv  

w;rueÈhla yryd isÿ jk my; ±lafjk m%;sl%shdj i,lkak'  

(CHଷ)ଷCBr  +   OHି   →  (CHଷ)ଷCOH +  Brି 

iuia; m%;sls%hdfõ § fn%daóka mrudKqj OH ldKavhlska m%;sia:dmkh fõ' by; úia;r 

lrk ,o mßÈ m%;sl%shdj mshjr follska isÿ fõ' 

   (CHଷ)ଷCBr  ⇌  (CHଷ)ଷCା   + : Brି: fifuka 
 

(CHଷ)ଷCା+ ∶ OHି    ⇌  (CHଷ)ଷCOH  : fõ.fhka 
 
fuys we;s m%Odk fjki kï Ok f,i wdfrdams; whkh m%;sl%shd ñY%Kh ;=< ienE 

f,i u wkdjrKh lr .; yels ùuhs' b;d wia:dhs th flá Ôj ld,hlska hqla; jk 

w;r jyd yhsfv%dlaihsâ whkh iu`. m%;sl%shd lrhs' ^fkdtfia kï fn%dauhsâ whkh 

wdmiq veye .kS&' tfy;a moaO;sh ;=< Bg ienE meje;aula we;' th M, njg 

mßj¾;kh ùfï § yd wdmiq m%;sl%shl njg m;a ùfï § w,am il%shl Yla;s ndOl 

meje;Sfuka w;rueÈfha ia:dhs;dj ^fld;rï w,am yd ;djld,sl jqj o& ikd: fõ' 

1'31 (a) rEmfha fmkakqï flfrk mßÈ w;rueÈfha M, me;af;a ndOlh" m%;sl%shl 

me;af;a ndOlhg jvd my< h' fuys wre; kï fõ.fhka isÿ jk mshjr fojeks mshjr 

njhs' tfyhska M, njg m;a ùug wjYH w;sf¾l iq¿ Yla;s m%udKh Wmhd .ekSug Bg 

jeä wjia:djla we;' wdmiq m%;sl%shl njg mßj¾;kh ùu i`oyd th jeä Yla;s 

m%udKhla wjYH fõ' TS1 yd TS2 j,ska ksfhdackh jkafka w;rueÈh yd m%;sl%shl fyda 

M, fyda w;r mj;akd ixl%uK wjia:d h' fï tla tla mßj¾;kfha § Yla;s Wmßuhla 

yryd hk hï wdldr mrudKql m%;sixúOdkhla isÿ fõ' 

 

 

1.31 rEmh  fomshjr hka;%K iys; m%;sl%shd foll Yla;s me;slv (a) fifuka 

isÿ jk mshjfrka wdrïN jk m%;sl%shdj (b) fõ.fhka isÿ jk 

mshjfrka wdrïN jk m%;sl%shdj foflys u iuia; m%;sl%shd 

;dmodhl h' 

 

 

ú
N
j
 Y

l
a;
sh
 

ú
N
j
 Y

l
a;
sh
 

m%;sl%shd LKavdxlh m%;sl%shd LKavdxlh 

Ea(fifuka, 1 mshjr) 

) 

Ea(fõ.fhka, 2 mshjr) 

) Ea(fõ.fhka, 1 mshjr) 

) 

Ea(fifuka, 2 mshjr) 

) 
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fï m%Odk lreKq ie,ls,a,g .kak' hka;%Kfha tla tla mshjrg Bg u ysñ YS¾Ihla 

we;s w;r" tys uqÿfkys we;af;a ixl%uK wjia:djhs' w;rueÈ m%;sl%shdYS,s" wia:dhs úfYaI 

fõ' tneúka tajd m%;sl%shlj,g yd M,j,g jvd Yla;sfhka by< h' fifuka isÿ jk 

fõ. ks¾K mshjrg (ays 1 mshjr yd bys 2 mshjr) wfkla mshjrg jeä il%shk 

Yla;shla we;' 
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2.2.12  oaúNdiañl yd nyqNdiañl wï, yd 

oaúwdï,sl yd nyqwdï,sl Niau 
2.2.13   wï, Niau o¾Yl 
 
2.3 iajdrlaIl ødjK 
 
2.4        ødjH;d iu;=,s;;d 
2.4.1    whksl yd iyixhqc ødjK 
2.4.2    ødjH;d .=Ks;h ^ødjH;d .=Ks; ksh;h& 
2.4.3   ødjH;dj yd ødjH;d .=Ks; .Kkh 

lsÍï 
2.4.4    wjlafIamhla iE§u fm/hSu 
2.4.5 ødjH;dj flfrys n,mdk 

idOl 
2.4.6     pH wdprKh 
2.4.7  .=Kd;aul ^legdhk& úYaf,aIKfha § 

ødjH;d .=Ks;fha fh§u 

2.5       úúO l,dmj, iu;=,s;;d 
2.5.1 ixjD; Ndckhl wvx.= øjhl 

jdIamSNjkh 
2.5.2  iu;=,s;;d ^ika;Dma;& jdIam mSvkh 

uekSu 
2.5.3  WIaK;ajh iu`. ika;Dma; jdIam 

mSvkfha úp,kh 
2.5.4   ;dmdxlh 
2.5.5   jdIamSlrK tka;e,amsh 
2.5.6   ixY=oaO øjHj, l,dm rEmigyka 
 
2.6    oajHx.S øj moaO;sj, øj jdIam 

iu;=,s;;d 
2.6.1   mßmQ¾K ñY%Kj, ,laIK 
2.6.2   wñY% øj-øj moaO;s 
 
2.7     úNd.$ jHdma;s ix.=Klh 
 
 

2' ridhksl iu;=,s;;dj 
wka;¾.;h 

2.1    iu;=,s;;d ixl,amh 
2.1.1    fN!;sl l%shdj,sj, iu;=,s;;dj 
2.1.2   ridhksl l%shdj,sj, iu;=,s;;dj 
2.1.3   ridhksl iu;=,s;;d kshuh yd 

iu;=,s;;d ksh;h 
2.1.4   iu;=,s;;d kshuh yd m%;sl%shdjla i`oyd 

fmdÿ iu;=,s;;d ksh; m%ldYkh 

2.1.5    m%;sl%shd m%udKh 
2.1.6  iu;=,s;;d ksh; m%ldYkh ,sùfï úúO 

wdldr 
2.1.7    jdhquh moaO;sj, iu;=,s;;d ksh;h 
2.1.8    úIucd;Sh iu;=,s;;d 
2.1.9  nyqmshjr m%;sl%shd i`oyd iu;=,s;;d 

ksh; m%ldYk 
2.1.10  m%;sl%shdjl ÈYdj fm/hSu yd 

iu;=,s;;d ksh;h mokï jQ .Kkh 

lsÍï 
2.1.11  iu;=,s;;d idkaøK .Kkh lsÍï 

2.1.12  iu;=,s;;dj flfrys n,mdk idOl 

2.2        c,Sh ødjKj, whksl iu;=,s;;d  

2.2.1     wï," Niau ^yd ,jK& 
2.2.2     ixhq.aul wï, Niau hq., 
2.2.3     wï,j, yd Niauj, whkSlrKh 
2.2.4   c,fha whkSlrK ksh;h yd tys whksl 

.=Ks;h 
2.2.5     pH mßudKh 
2.2.6    ÿn, wï, yd whkSlrK ^ú>gk& 

ksh;h 
2.2.7    ÿn, Niau yd Niau whkSlrK ksh;h 
2.2.8     Ka yd Kb w;r iïnkaO;dj 
2.2.9  ,jKj, c,úÉfþokh yd tajdfha 

ødjKj, pH w.h 
2.2.10  fmdÿ whkhla wvx.= c,Sh ødjK 
2.2.11   mßudñ;sl wkqudmk 
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ye`Èkaùu 

fmr tall hgf;a § we;s ridhksl m%;sl%shdj, § l=ula isÿ fõ o" fld;rï fõ.fhka 

tajd isÿ fõ o" l=uk hka;%K u`.ska tajd isÿ jkafka o wdÈ jQ m%Odk m%Yak úYaf,aIKhg 

n`ÿka lr we;af;uq' tajd fld;rï m%udKhlg isÿ fõ o hkak ±k .ekSu o b;d wjYH 

jQjls' ;=,s; iólrKfha iafgdhslsfhdañ;sh yd m%;sl%shdfõ pd,lh ms<sfj<ska m<uq 

m%Yak folg ms<s;=re imhhs' fï tallfha § wms" iu;=,s;;d ;;a;ajhg" tkï 

m%;sls%hlj, yd M,j, idkaøKh ;j ÿrg;a fjkia fkdjk ;;a;ajhg m;a ùug fmr 

m%;sls%hdjla fld;rï ÿrlg iïmQ¾K;ajfha ÈYdjg isÿ jkafka o" hk mekhg ms<s;=re 

fiùug W;aidy oruq' ld,h;a iu`." m%;sls%hlj, yd M,j, idkaøKh fjkia fkdù 

ksh;j mj;akd úg fulS iu;=,s;;d ;;a;ajh Woa.; fõ' ridhksl m%;sl%shdj, § fuka 

u fN!;sl l%shdj,sj, § o iu;=,s;;dj ;yjqre úh yels h' m%;sl%shd ;;a;aj yd 

m%;sls%hlj, iajNdjh wkqj m%;sl%shdjla fõ.j;a fyda ukao.dñ fyda úh yels h' hï 

WIaK;ajhl § ixjD; Ndckhla ;=< we;s m%;sl%shl M, idoñka m%;sl%shd lrk úg" hï 

ld,hla olajd m%;sl%shl idkaøKh wvq ùu;a M, idkaøKh jeä ùu;a isÿ fõ; tfy;a 

t;eka mgka m%;sl%shlj, fyda M,j, fyda idkaøKfha fjkila isÿ fkd fõ' fuúg 

moaO;sh .;sl iu;=,s;;djl mj;sk w;r tys § bÈß m%;sl%shdfõ yd wdmiq m%;sl%shdfõ 

YS>%;d iudk fõ' fï .;sl iu;=,s; wÈhf¾ § ksh; WIaK;ajhla hgf;a § mSvkh" 

ødjKfha j¾Kh fyda idkaøKh jeks ufyalaI .=Kj, fjkila isÿ fkdjk nj y`ÿkd 

f.k we;' tfia jqj o mrudKql uÜgfï § mrudKq" whk yd$ fyda wKq fkdlvjd 

m%;sl%shd fjñka ;sfí' moaO;sh jdhquh kï iu;=,s;;d ;;a;ajfha we;s øjHj, m%udK 

ksfhdackh lsÍu i`oyd wdxYsl mSvk fhdod .efka'  

iu;=,s;;dfõ we;s m%;sl%shdjl m%udKh m%;sl%shlj, idkaøKh$ mSvkh yd WIaK;ajh 

wdÈ mÍlaIKd;aul ;;a;aj wkqj fjkia fõ' fï tallfha § whksl iu;=,s;;dj 

hkqfjka ye`Èkafjk" c,Sh ødjKj, we;s whk wdY%s; iu;=,s;d o we;=¿j fN!;sl yd 

ridhksl l%shdj,sj, iu;=,s;djg wod< jeo.;a wx. ms<sn`o yeoEÍula flf¾' 

wjidkfha jdhq-øj moaO;sj, iu;=,s;;dj idlÉPd lrkq ,efí' 

2.1   iu;=,s;;d ixl,amh 
A yd B hk m%;sls%shl m%;sl%shd lr C yd D hk M, idokakd jQ ridhksl m%;sl%shdjla 

i,lkak' m%udKj;a ld,hla ;siafia m%;sl%shdj isÿ ùug bv§fuka miq" úYaf,aIKj,ska" 

m%;sl%shd ñY%Kfha A yd B fkdmj;sk nj;a" we;af;a C yd D muKla nj;a wkdjrKh 

fjf;d;a m%;sl%shdj iïmQ¾K ù we;s nj wjfndaO fõ' ta m%;sl%shdj fufia ,súh yels h( 

A   +   B       C   +   D ………………. (1) 

m%;sl%shd Ndckh ixjD; jqj o" fï m%;sl%shdfõ § h<s;a m%;sl%shl iEfok wdmiq m%;sl%shdj 

lsis fia;a isÿ fkdjkafka h' iïmQ¾K;ajh lrd hkakd jQ;a" wdmiq ÈYdjg lsis fia;a isÿ 

fkdjkakd jQ;a fujeks m%;sl%shdj,g wm%;sj¾;H m%;sl%shd hehs lshkq ,efí' 

tfia jqj o" m%;sl%shdj isÿ ùu i`oyd m%udKj;a ld,hla §fuka miqj jqj o C yd D iu`. 

yeu úg u A yd B o mj;sk nj wKdjrKh fõ kï" tjeks m%;sl%shd iïmQ¾K;ajh lrd 

fkdhk nj meyeÈ,s fõ' tkï" m<uqj hï ld,hla olajd C yd D ksmojñka m%;sl%shdj 

isÿ fõ' m%;sl%shd ld,h bka Tíng o Èla jk l,ays C yd D iEÿKq miqj ta wKq A yd B 

foñka m%;sl%shd lsÍug mgka .kakd w;r" tkhska WIaK;ajh" mSvkh" W;afm%arl wdÈ 

ndysr idOlhl n,mEula fhfok ;=re ´kE u ld,hla olajd m%;sl%shd ñY%Kfha A" B" 
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C yd D wvx.= fjhs' bÈß yd wdmiq hk foÈYdjg u iïmQ¾K f,i isÿ fkdjk m%;sl%shd 

iu;=,s; m%;sl%shd ^fyj;a m%;sj¾;H m%;sl%shd& kñka y`ÿkajkq ,nk w;r" ta moaO;s 

iu;=,s; wjia:djlg t<U we;ehs lshkq ,efí' iu;=,s; wjia:dfõ we;s m%;sl%shl M, 

ñY%Khla iu;=,s; ñY%Khla f,i ye`oskafjhs' tjka m%;sl%shdj,g wod< ridhksl 

iólrKh fufia ,shkq ,efí 

A   +   B ⇌ C   +   D ………………. (2) 

m%;sl%shdj bÈß yd wdmiq hk WNh ÈYdj,g u isÿ úh yels nj oelaùu i`oyd wms B ysia 

follska hqla;j ;=,s; iólrKh (⇌) ,shuq' ñka tla B;,hla m%;sl%shlj, isg M, 

fj; o wfkl M,j, isg m%;sl%shlj,g o fhduq fõ' 

iïmQ¾K;ajh lrd hk yd iu;=,s; wjia:djlg meñfKk hk fï m%;sl%shd wdldr 

fol wmg 2'1 rEmfha oelafjk mßÈ m%ia;dßlj ksrEmKh l< yels h' 

 

 
2'1 rEmh ld,h;a iu`. ^a& m%;sj¾;H m%;sl%shdjl ^b& iu;=,s; m%;sl%shdjl 

m%;sl%shlj, yd M,j, idkaøK fjkia ùu 

m%;sj¾;H m%;sl%shdjl wdrïNfha §" m<uqfjka M, idoñka bÈß ÈYdjg m%;sl%shdj isÿ fõ' 

ld,h iu`. M, idkaøKh jeä j;a u" m%;sl%shl wKq iEfok mßÈ M, m%;sl%shd ùug 

mgka .kS' tneúka" m%;sj¾;H m%;sl%shdjl iudk fõ.hlska bÈß yd wdmiq m%;sl%shd isÿ 

jkakd jQ o ld,hla iu`. m%;sl%shl yd M, idkaøK fjkia fkdjkakd jQ o wjia:djla 

f,i ridhksl iu;=,s;;dj w¾: oelaúh yels h' m%;sl%shdjl ienE iu;=,s;;djg 

fomiska u t<eôh yels ùfuka ridhksl iu;=,s;;dj .;sl l%shdj,shla nj ikd: fõ' 

^2& m%;sl%shdfõ fï iajNdjh 2'2 rEmfha meyeÈ,s flf¾' m%;sl%shlj, iu;=,s;;d 

idkaøK tajdfha wdrïNl idkaøKj,ska fjkia jk nj fuys ,d ie,lsh hq;= h' 

 

 

 

                     (a)                                                                           (b) 
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2'2 rEmh fok ,o WIaK;ajhl§ m%;sl%shd fõ. fol iudk j;a u" iu;=,s; wjia:dj 

t<fUk w;r" ;jÿrg;a idkaøKj, fjkia ùula ke;' 

 
m%;sj¾;H m%;sl%shdjla iu;=,s;;djg m;a jQ úg ta ta m%;sl%shlj, yd M,j, idkaøK 

ld,h;a iu`. ksh;j mj;akd nj olakg ,efí' ienúka u" m%;sl%shl wKq" M, wKq 

idoñka yeu úg u m%;sl%shd fjhs' tl u m%;sl%shd ;;a;aj hgf;a §" iu.dñ j bÈß 

m%;sl%shd YS>%;djg iudk fõ.hlska m%;sl%shl foñka M, wKqj,g o m%;sl%shd ùug 

yelafla kï l%shdj,sh fkdkj;sk ixisoaêhls' tfyhska bÈß yd wdmiq m%;sl%shd 

fkdkej;S yd iudk fõ.j,ska iu.dñ j isÿ jk l,ays ridhksl iu;=,s;;dj .;sl 

fõ' tneúka ridhksl iu;=,s;;djla .;sl iu;=,s;;djla jYfhka ye`Èkafõ' fï wkqj 

wmg my; oelafjk lreKq wjfndaO lr .; yels h' 

(i) ksh; WIaK;ajhla hgf;a § ixjD; n`ÿkla ;=< ridhksl iu;=,s;;djla 

ia:dms; jQ l,ays" m%;sl%shl yd M, jeks úúO m%fNaoj, idkaøK fkdfjkiaj 

mj;skafka h' 
(ii) iu;=,s;;dj lrd fomiska u t<ôh yels h' m%;sl%shlj,ska fia u M,j,ska 

wdrïN lrñka o m%;sj¾;H m%;sl%shdjl iu;=,s; wjia:djg meñKsh yels h' 
(iii) újD; n`ÿkl iu;=,s;;dj lrd t<eôh fkdyels h' m%;sl%shlj,ska fyda 

M,j,ska fldgilg msgù hEug fkdyels neúka m%;sl%shdjla iu;=,s;;djg 

meñKsh yelafla ixjD; n`ÿkla ;=< muKs' újD; n`ÿklska jdhquh 

m%;sl%shlj,g fyda M,j,g neyer ù hd yels neúka ta ;=< iu;=,s;;djla we;s 

ùfï yelshdjla ke;af;a h' iu;=,s;djla lrd meñKSfï yelshdjla we;af;a 

ish¨ m%;sl%shl yd M, tlsfkl iu`. iam¾Yj mj;sk úg h' 
 
by; idlÉPd lrk ,o ixisoaêh my; oelafjk ksoiqk weiqfrka myod Èh yels h' 

tla m%;sl%shlhla yd tla M,hla muKla wvx.= ir, moaO;shla jk vhskhsg%cka 

fgfg%dlaihsâ jdhqj ^N2O4&" khsg%cka vfhdlaihsâ ^NO2& jdhqj njg ú>gkh ùu 

i,lkak' OQulj, ÿUqre meyehg fya;= jkafka NO2 jdhqjhs' N2O4 jdhqj wvx.= uqød 

;nk ,o n`ÿkl NO2 jdhqfjys r;=-ÿUqre meyeh olakg ,efí' N2O4 jdhqj wj¾K 

ksid;a NO2 jdhqj j¾Kj;a ksid;a m%;sl%shdj oDYH f,i kshdukh l< yels h' 

 
             NଶOସ(g) ⇌ 2NO2(g)………………….. (3) 
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;=ka wdldrhlska iu;=,s;;dj lrd <`.d jk m%;sl%shdjl m%;sj¾;H iajNdjh jgyd 

.ekSu i`oyd fï moaO;sh Ndú; l< yels h' 

(i) f¾Lkh lrk ,o ma,dial=jlg N2O4 jdhqj kslafIamkh l< l,ays 

fudfyd;ska ÿUqre meyeh o¾Ykh fõ' ñka fmkakqï flfrkafka NO2jdhq wKq 

iEfok njhs' wk;=rej" iu;=,s;;dj lrd t<U ksh; j¾Khla ,efnk ;=re 

ld,h;a iu`. j¾K ;Sj%;dj jeä jkafka h' fï wjia:dfõ § N2O4yd NO2 

jdhqj, idkaøK ksh;j mj;S' 
(ii) ixY=oaO NO2 jdhqfjka wdrïN lrñka o wmg iu;=,s; wjia:dj Woa.; l< 

yels h' NO2 wKqj,ska iuyrla N2O4 iE§ug ixfhdackh jk ksid j¾Kh 

l%ufhka wvq ù f.dia iu;=,s;;dj t<UqKq l,ays ksh; ;Sj%;djlska hqla; fõ' 
(iii) fï iu;=,s;;dj ia:dms; lsÍfï wfkla l%uh jkafka NO2 yd N2O4 jdhqj, 

ñY%Khlska m%;sl%shdj wdrïN lr j¾K fjkia ùu kj;sk ;=re moaO;sh 

kshdukh lsÍuhs' fuys ,d u;l ;nd .; hq;= jeo.;a lreKla jkafka 

iu;=,s;;dfõ § N2O4, NO2 njg;a NO2, N2O4 njg;a mßj¾;kh ùu È.g u 

isÿ fjñka mj;sk njhs' fõ. fol iudk neúka wms meyefha fjkila fkd 

olsuq' tkï" NO2 wKq bj;a ùu" tu wKq ksmfok fõ.fhka u isÿ jk w;r 

N2O4 wKq iE§u" tajd ú>gkh jk fõ.fhka u isÿ fõ' fï wjia:d ;%s;ajh 2'3 

rEmfhka idrdxY flf¾' 
 

 
 
 

2'3 rEmh N2O4(g) ⇌ NO2(g) iu;=,s;;d moaO;sh: (a) wdrïNfha § moaO;sfha NO2 

jdhqj wvx.= jk w;r" N2O4 jdhqj ke;' ld,h;a iu`. NO2 idkaøKh 

wvq jk w;r N2O4 idkaøKh jeä fõ' (b) wdrïNfha § moaO;sfha N2O4 

jdhqj wvx.= jk w;r" NO2 jdhqj ke;' ld,h;a iu`. N2O4 idkaøKh 

wvq jk w;r NO2 idkaøKh jeä fõ' (c) wdrïNfha § NO2 yd N2O4 

jdhqj, ñY%Khla mj;S'fï ish¨ wjia:dj, § iu;=,s;;dj we;s jk 

kuq;a NO2 yd N2O4 jdhqj, iu;=,s;;d idkaøK tl u fkd fõ. (d) (c) ys 

we;s ñY%Kfha bÈß yd wdmiq m%;sl%shdj, YS>%;d idkaøK w.hka i,l=Kq 

lr ke;s jqj;a idkaøKj, úp,kh m%;sl%shdfõ iafgdhslsfhdañ;shg 

wkql+, nj ie,ls,a,g .kak' 
 
 
 
 
 
 
 

                   (a)                                      (b)                                    (c)                                      (d)                                              

(a) NO2 (b) N2O4 (c) N2O4 yd NO2 (d) N2O4 yd NO2 
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mod¾:h mj;akd wjia:dfõ fjkila we;s jk l,ays" fN!;sl mßKduKhla isÿj 

we;ehs ie,fla' mod¾:fha fN!;sl mßKdukj,g o iu;=,s;;d ixl,am fhÈh yels 

w;r" WodyrK lsysmhla my; idlÉPd flf¾' 

 

2.1.1 fN!;sl l%shdj,sj, iu;=,s;;dj 
fN!;sl l%shdj,s iuyrla msßlaiSfuka wmg iu;=,s;;dfõ we;s moaO;shl ,laIK jvd;a 

fyd`Èka f;areï .; yels h' ñka jvd;a yqremqreÿ moaO;s jkafka >k ⇌ øj, øj ⇌ jdhq,  

>k ⇌ jdhq wdÈ l,dm mßKduK l%shdj,s h' 

>k–øj iu;=,s;;dj 
fuys" úfYaIs; WIaK;ajhl § yd mSvkhl § øjHhl >k yd øj wjia:d iy-meje;aul 

fjhs' 1 atm mSvkfha § >k øjHhl øjdxlfha § >k – øj iu;=,s;;djla mj;S' 

ksoiqkla f,i 273 K § (0C §) yd jdhqf.da,Sh mSvkfha § ^1 atm, 101325 pa& c,fha  

>k – øj iu;=,s;;dj we;s fjhs' 
H2O(l) ⇌ H2O(s) 

fuys øj c,h yd whsia tl u úg mj;S' ld,h;a iu`. whsiaj, yd c,fha ialkaOh 

fjkia fkdjk nj;a WIaK;ajh ksh;j mj;akd nj;a fuys § wms ksÍlaIKh lruq' 

flfia fj;;a fï iu;=,s;;dj iaÓ;sl tlla fkd fõ' >k – øj udhsfï § øj c,h 

wKq whsia iu`. .efgñka Bg wdikakj mj;sk w;r" whsia wKq iuyrla øj l,dmhg 

ksoyia fõ' whsia yd c,fha ialkaOfha fjkila isÿ fkdjk w;r" jdhqf.da,Sh mSvkfha 

§ yd 273 K WIaK;ajfha § whsia wKq" c, wKq njg yeÍfï yd c, wKq" whsia wKq njg 

yeÍfï YS>%;d iudk fõ' whsia yd c,h iu;=,s;;dfõ mj;skafka iqúfYaI WIaK;ajhl 

§ yd mSvkhl § nj meyeÈ,s h' jdhqf.da,Sh mSvkh hgf;a § ´kE u ixY=oaO øjHhl 

>k yd øj l,dm iu;=,s;;dfõ mj;akd WIaK;ajh ta øjHfha idudkH øjdxlh fyj;a 

idudkH ysudxlh f,i y`ÿkajkq ,efí' Wla; ksoiqfkys moaO;sh .;sl iu;=,s;;dfõ 

mj;akd nj wmg fmfkk w;r" whsiaj, øjdxlfha § fyj;a c,fha ysudxlfha § whsia 

øj ùfï fõ.h c,h ñ§fï fõ.hg iudk h' tfyhska whsiaj, yd c,fha m%udKh 

ksh; j mj;S' mSvkfha fjkia ùu;a iu`. iu;=,s;;dj wdrïN jk WIaK;ajh fjkia 

jk nj ie,ls,a,g .; hq;= h'  

øj-jdIam iu;=,s;;dj 

fuys § úfYaIs; WIaK;ajhla yd mSvkhla hgf;a § ixjD; moaO;shl" øjHhl >k yd 

jdIam wjia:d iy-meje;aul fjhs' 1 atm mSvkhl § yd øjHhl ;dmdxlfha § øj-jdIam 

iu;=,s;;djla mj;S' ksoiqkla f,i jdhqf.daa,Sh mSvkfha § yd 373 K (100 C) 
WIaK;ajfha § c,fha øj-jdIam iu;=,s;;dj mj;S' 

 
H2O(l) ⇌ H2O(g) 

fuys § tl u úg øjh yd jdIamh mj;S' ir, mÍlaIKhlska fuh wdo¾Ykh l< yels 

h' nefrdaógrhla iïnkaO lrk ,o f¾Å; úh<s fmÜáhla ;=< hï c, m%udKhla 

wvx.= Trf,daiq ùÿrejla ;nd WIaK;ajh 100 C g f.k tkq ,efí' fuys § 

mSvkudkfha ol=Kq ndyqfjys riÈh uÜgu fifuka by< ke`. wjidkfha fkdfjkia 

j mj;S' tkï" fmÜáh ;=< mSvkh jeä ù ksh; w.hlg meñfKa' ;j o Trf,daiq 

ùÿrefõ we;s c, mßudj wvq fõ' wdrïNfha § fmÜáh ;=< c, jdIam ke;; ke; fyd;a 
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we;af;a b;d w,am m%udKhls' c,h jdIam j;a u fmÜáh ;=< we;s jdhq l,dmhg c, 

jdIam tl;= ùu ksid ta ;=< mSvkh jeä fjhs' jdIamSNjk YS>%;dj ksh; h' tfy;a c, 

jdIam" c,h njg >kSNjkh ùu ksid mSvkh jeä ùfï YS>%;dj ld,h;a iu`. wvq fõ' 

wjidkfha Y+oaO jdIamSNjkhla isÿ fkdjk l,ays iu;=,s; ;;a;ajh ;yjqre fõ' 

iu;=,s;;d ;;a;ajh t<fUk f;la jdhq l,dmfhka øj l,dmhg we;=¿ jk c, wKq 

ixLHdj jeä jk nj o tys § jdIamSNjk fõ.h >kSNjk fõ.hg iudk jk nj o ñka 

.uH fõ' 

iu;=,s;;dfõ §" fok ,o WIaK;ajhla hgf;a § c, wKqj,ska we;s flfrk mSvkh 

ksh; j mj;sk w;r th c,fha iu;=,s;;d jdIam mSvkh ^fyj;a yqfola c,fha jdIam 

mSvkh& hkqfjka ye`Èkafõ' c,fha jdIam mSvkh WIaK;ajh iu`. jeä fõ' 

fuys §" 1 atm mSvkhla yd ;dmdxlh hkqfjka ye`Èkafjk ,dlaIKsl WIaK;ajhla 

hgf;a § øjHhl jdIam yd øj wjia:d iu.dñ j mj;S' ksoiqkla f,i( 1 atm mSvkfha § 

c,fha ;dmdxlh 100 C fõ' fï ;;a;aj hgf;a § jdIam h neyer ù fkdfha kï" øj 

c,h yd c, jdIam ^yqud,h& hk fol u tlg mj;S' 

>k-jdIam iu;=,s;;dj 

ixjD; n`ÿkla ;=< >k whäka iaj,amhla ;enQ úg u`o fõ,djlg miq n`ÿk oï meye;s 

jdIamhlska msÍ hk w;r" ld,h;a iu`. j¾Kfha ;Sj%;dj jeä fõ' tla;rd ld,hlg 

miq j¾Kfha ;Sj%;dj ksh;j ;sfnk w;r" fï wjia:dfõ § iu;=,s;;dj t<U we;' 

tkï" >k whäka W!¾Ojmd;kh fjñka whäka jdIamh idok w;r >k whäka foñka 

whäka jdIamh >kSNjkh fõ' fï iu;=,s;;dj fufia oelaúh yels h( 

 
I2(s) ⇌ I2(g) 

>k->k iu;=,s;;dj 
ixl%uK WIaK;ajh kue;s iqúfYaI WIaK;ajhla yd 1 atm mSvkhla hgf;a § >k 

iajNdjh tfia u ;sìh § hï iaMálrEmS >khla f,i mj;akd øjHhla ta yd 

iuld,Skj mjkakd ;j;a iaMálrEmS iajrEmhlg mßj¾;kh fõ kï th >k->k 

iu;=,s;;dj mj;S hehs lshkq ,efí' WodyrKhla f,i >k i,a*¾ tys ixl%uK 

WIaK;ajfha § frdïniSh yd taldk;s iajrEm w;r iu;=,s;;dj m%o¾Ykh lrhs' 
 

S(frdïniSh) ⇌ S(taldk;s) 
 
2.1.2 ridhksl l%shdj,sj, iu;=,s;;dj 
iucd;Sh iu;=,s;;dj 

iucd;Sh yd úIucd;Sh hkqfjka fohdldrhl iu;=,s;;d mj;S' iu;=,s;;dfõ mj;akd 

ridhksl m%;sl%shdjl ish¨ m%;sl%shl yd M, tl u l,dmfha mj;S kï tjekakla 

iucd;Sh iu;=,s;;djla hkqfjka ye`Èkafõ' ksoiqkla kï" 

 
N2(g) + 3H2(g) ⇌ 2NH3(g) 

fuys ish¨ m%;sl%shl yd M, jdhq wjia:dfõ mj;S' fuh jdhq l,dm iu;=,s;;djlg 

WodyrKhls' 
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ish¨ m%;sl%shl yd M, øj l,dmfha mj;skakd jQ ridhksl iu;=,s;;djlg øj l,dm 

iu;=,s;;djla hehs lshkq ,efí' my; oelafjkafka WodyrKhls( 

CH3COOH(l) + C2 H5OH(l) ⇌ CH3COOC2H5(l) + H2O(l) 

jdhq l,dm yd øj l,dm iu;=,s;;d hk fol u fmdÿfõ iucd;Sh iu;=,s;;d 

hkqfjka ye`Èkafõ' 

 
úIucd;Sh iu;=,s;;dj 

ridhksl iu;=,s;;djl m%;sl%shl yd M, m%fNao fjka fjka l,dmj, mj;S kï 

tjekakla úIucd;Sh iu;=,s;;djla fia y`ÿkajkq ,efí' 

CaCO3(s) ⇌ CaO(s) + CO2(g) 
3Fe(s) + 4H2O(g) ⇌ Fe3O4(s) + 4H2(g) 

fïjdfha" m%;sl%shdj ixjD; n`ÿkla ;=< isÿ lrk ,oafoa kï iu;=,s;;d wjia:dj 

ia:dms; fõ' 

2.1.3 ridhksl iu;=,s;;d kshuh yd iu;=,s;;d ksh;h 
iu;=,s;;d ñY%Khl wvx.= m%;sl%shlj, yd M,j, idkaøK w;r iïnkaO;dj 

ljrdldr o" wdrïNl idkaøKj,ska iu;=,s;;d idkaøK ks¾Kh lrkafka flfia o yd 

iu;=,s;;d ñY%Khl ixhq;sh fjkia lsÍu i`oyd Ndú; l< yelafla l=uk idOl o 

hk lreKq oek .ekSu jeo.;a h' .=,aân¾.a yd jdf.a hk fkda¾ùðhdkq ridhk  

úoHd{fhda fofok iu;=,s; ^m%;sj¾;H& m%;sl%shd úYd, ixLHdjla wOHhkh lr 1864 § 

ialkaO l%shd kshuh kï jQ idudkHlrKhla bÈßm;a l<y' bka fufia m%ldY fõ(       

—ridhksl m%;sl%shdjl YS>%;dj m%;sl%shlj, il%sh ialkaOj,g iudkqmd;sl fõ'˜ fuys 

zil%sh ialkaOZ hkafkka woyia jkafka ujq,sl idkaøKhhs ^mol dm-3
&' ksh; 

WIaK;ajhl § m%;sl%shdjl YS>%;dj ks¾Kh flfrkqfha tall mßudjl we;=<;a 

m%;sl%shl wKq w;r ix>Ügk ixLHdfjka yd tkhska idudkHfhka tajdfha il%sh 

ialkaO hkqfjka ye`Èkafjk idkaøK úisks' 

my; § we;s m%;sl%shdj i,lkak( 

A   +   B

𝑘௙

 ⇌
𝑘௥

 C   +   D 

ialkaO l%shd kshuhg wkqj; 
bÈß m%;sl%shdfõ YS>%;dj:  𝑅௙ =  𝑘௙  [A] [B] 

wdmiq m%;sl%shdfõ YS>%;dj:  𝑅௥=  𝑘௥  [C] [D] 
[A], [B], [C], [D] hkq ms<sfj<ska iu;=,s;;dfõ § A, B, C yd D j, ujq,sl idkaøK fõ' 
𝑘௙ yd 𝑘௥ hkq ms<sfj<ska bÈß yd wdmiq m%;sl%shdj, fõ. ksh; fõ' 

 
iu;=,s;;dfõ §,    𝑅௙  =   𝑅௥ 

tneúka,            𝑘௙  [A] [B]  =  𝑘௥  [C] [D] 

∴              
 ௞೑   

  ௞ೝ   
 =  

[େ][ୈ]

[஺][஻]
 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

85 
 

𝑘௙ yd 𝑘௥ ksh; neúka ´kEu iqúfYaIs; WIaK;ajhl § 
 ௞೑   

  ௞ೝ   
 ksh;hla fõ' 

 𝑘𝑓   

  𝑘𝑟   
 wkqmd;h 

iu;=,s;;d ksh;h hkqfjka ye`Èkafjk w;r" tys ixfla;h Kc fõ' c há fm<ska 

oelafjkafka ksh;fha w.h m%ldY flfrkqfha m%;sl%shlj, yd M,j, idkaøK weiqfrka 

njhs' fï wkqj by; iólrKh fufia ,súh yels h( 

 𝐾஼  =  
[େ][ୈ]

[஺][஻]
     

tkï" ksh; WIaK;ajhl § iu;=,s;;dfõ we;s m%;sj¾;H m%;sl%shdjl M,j, 

yd m%;sl%shlj, idkaøK w;r tla;rd wkqmd;hla Kc ^iu;=,s;;d ksh;h& 

kï jQ ksh; w.hla .kS' 

2.1.4 iu;=,s;;d kshuh yd m%;sl%shdjla i`oyd fmdÿ iu;=,s;;d ksh; m%ldYkh 

fï i`oyd ksoiqkla f,i 25 °C we;s N2O4(g) ⇌ 2NO2(g) moaO;sh i,luq' fuys 

wdrïNl N2O4 yd NO2 idkaøK fjkia lsÍfï § ,efnk mÍlaIKd;aul o;a; 

úYaf,aIKfhka is;a.kakdiq¨ rgdjla olakg ,efí' fuys § fmkS hkafka 

[NO2(g)]/[N2O4(g)] wkqmd;h wyUq w.hla oerej o" [NO2(g)]2/[N2O4(g)] wkqmd;h wdikak 

f,i ksh; w.hla .kakd njhs' tkï"  

𝐾ୡ  =   
[NOଶ(g)]ଶ

[NଶOସ(g)]
 

fuys Kc ksh; WIaaK;ajhl § ksh;hla fõ' 

tfia u H2(g) + I2(g) ⇌ 2HI(g) m%;sl%shdfõ § o óg iudk wdldr m%;sM,hla olakg 

,efí' fuys [HI(g)]2/[H2(g)] [I2(g)] wkqmd;h ksh;hla fõ' fok ,o WIAK;ajhl § 

fndfyda iu;=,s;;d moaO;sj,ska ,efnk fï wdldr wkdjrK mokï lr .ksñka wmg 
aA   +   bB    ⇌    cC   +   dD 

 
wdldrfha idOdrK m%;sl%shdjla i`oyd idudkHlrKh lrk ,o m%ldYkhla jHq;amkak 

l< yels h' fuys a, b, c, d hkq ms<sfj<skA A, B, C yd D úfYaIj, iafgdhslsfhdñ;sl 

ix.=Kl fõ' 

𝐾ୡ  =   
[C]ୡ[D]ୢ

[A]ୟ[B]ୠ
 

 
Kc hkq iu;=,s;;d ksh;h fõ' fï wkqj iu;=,s;;d ksh;fha fmdÿ w¾: oelaùu fufia 

m%ldY l< yels h' 

 
ta jQ l,s M,j, iu;=,s;;d idkaøK ;=,s; iólrKfha wkqrEm 

iafgdhslsfhdñ;sl ix.=Klj, n,hg kexjQ úg ,efnk moj, .=Ks;h" 

m%;sl%shlj, iu;=,s;;d idkaøK wkqrEm iafgdhslsfhdñ;sl ix.=Klj, 

n,hg kexjQ úg ,efnk moj, .=Ks;fhka fn§fï § ,efnk w.h fõ'  

ksoiqla f,i my; § we;s m%;sl%shdfõ iu;=,s;;d ksh; m%ldYkh i,lkak' 

N2(g) + 3H2(g)  ⇌   2NH3(g) 
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ksoiqk 2.1 

500 K § N2(g) + 3H2(g)  ⇌   2NH3(g) iu;=,s;;d ñY%Kfha ñkqï lrk ,o 

iu;=,s;;d idkaøKh fufia h:  

[N2] = 3.0 10-2 mol dm-3, [H2] = 4.0 10-2 mol dm-3, [NH3] = 2 10-3 mol dm-3     

500 K § bÈß yd wdmiq m%;sl%shd i`oyd iu;=,s;;d ksh; .Kkh lrkak' 
 

ms<s;=r 
N2(g) + 3H2(g)  ⇌   2NH3(g) 

fyda 

 
igyk: m%;sls%hdfõ m%;súreoaO ÈYd i`oyd iu;=,s;;d ksh;h w¾: oelaùfï § tys 

úYd,;ajh fia u tall o fjkia jk whqre jgyd .kak' m%;sl%shdjla wdmiaig ,shkq ,nk 

l,ays tys iu;=,s;;d ksh;" uq,a m%;sl%shdfõ iu;=,s;;d ksh;fha mriamrh fõ' 
 

𝐾ୡ  =   
[NHଷ(୥)]ଶ

[Nଶ(୥)]⬚[Hଶ(୥)]ଷ
 

𝐾ୡ  =    
(2 10ିଷ)ଶ(mol dmିଷ)ଶ

(3 10ିଶ)(4 10ିଶ)ଷ(mol dmିଷ)ସ
  = 2.083 molିଶ dm଺ 

𝐾ୡ
ᇱ  =   

ൣN2(g)൧
⬚

ൣH2(g)൧
3

ൣNH3(g)൧
2  =  

(3 10−2)(4 10−2)3(mol dm−3)4

(2 10−3)2(mol dm−3)2
 

       = 0.48 molଶdmି଺ 

𝐾ୡ
ᇱ  =  

1

𝐾𝑐

  =   
1

2.083 mol−2 dm6
=  0.48 mol2 dm−6 

                                                  𝐾ୡ  =   
[NHଷ(୥)]ଶ

[Nଶ(୥)] [Hଶ(୥)]ଷ
 

 
wm úiska m%;sl%shdj wdmiq ÈYdjg ,shk ,oafoa kï" kj iu;=,s;;d ksh; m%ldYkh" uq,a 

m%ldYkfha mriamrh jk w;r" kj iu;=,s;;d ksh;h uq,a iu;=,s;;d ksh;fha 

mriamrh fõ' tkï"  

𝐾ୡ
ᇱ  =   

[Nଶ(୥)] [Hଶ(୥)]ଷ

[NHଷ(୥)]ଶ
  =     

1

𝐾ୡ

 

 
𝐾ୡ yd 𝐾ୡ

ᇱ j, ixLHd;aul w.hhka tlsfklg fjkia neúka iu;=,s;;d ksh;hl w.h 

m%ldY lsÍfï § wod< ;=,s; ridhksl iólrKh iqúfYaIj i`oyka lsÍu jeo.;a fõ' 

;j o by; olajd we;s mßÈ iu;=,s;d ksh; m%ldYkfha we;=<;a ta ta m%fNaoj, fN!;sl 

wjia:d olajd ,Su w;HjYH h' 
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2.1.5 m%;sl%shd m%udKh 
K (Kc fyda jdhq l,dm m%;sl%shdj,g wod< Kp) 1g jvd fnfyúka jeä kï (tkï,           

K  1), iu;=,s;;dj ol=Kg nr jk w;r M, iE§ug ys;lr fõ' tkï" M, 

idkaøKh" m%;sl%shlj, idkaøKhg jvd by< fõ' óg úf,dau f,i" iu;=,s;;d ksh;h 

1g jvd fndfyda fihska wvq kï (K  1) iu;=,s;;dj jug keUqre jk w;r" 

m%;sl%shl iE§ug ys;lr fõ' tkï" m%;sl%shl idkaøKh" M, idkaøKhg jvd jeä fjhs' 

fndfyda m%;sl%shdj, iu;=,s;;d ksh;h 1000 yd 0.001 w;r fõ' (103 ≥ K ≥ 10−3) fuhska 

fmkS hkafka th b;d úYd, fyda b;d l=vd fyda fkdjk njhs' iu;=,s;;dfõ § fï 

moaO;s m%;sl%shlj, yd M,j, ie,lsh hq;= m%udKhla ;nd .ekSug keUqre jk w;r" 

fuhska fmkS hkafka m%;sl%shlj,ska M, fyda M,j,ska m%;sl%shl fyda iE§ug oeä 

keUqrejla fïjdfha ke;s njhs' 
 

 
 

2'4 rEmh K iu;=,s;;d kshufhys úYd,;ajhg wkql+,j m%;sl%shdjl m%udKh yd 

iu;=,s;;d ,laIHh ksrEmKh  

2'4 rEmfhka" m%;sl%shl ⇌ M, f,i ,shkq ,nk fmdÿ m%;sl%shdjl iu;=,s;;dfõ § 

m%;sl%shlj, yd M,j, idfmalaI idkaøK yd K ys úYd,;ajh w;r iïnkaO;d idrdxY 

lr bÈßm;a flf¾' kf >> kr, jk l,ays m%;sl%shdjl pd,lh yd M,j, yd m%;sl%shlj, 

iu;=,s;;d idkaøK w;r Rcq iïnkaO;djla mj;sk neúka K by< w.hla .kakd w;r 

iu;=,s;;dfõ § M,j, idkaøKh m%uqL jkafka h' fuh wjYHfhka u wkqrEm jkafka 

wm%;sj¾;H m%;sl%shdjlg h' úf,dau f,i kf << kr, jk úg K ixLHd;aulj b;d l=vd 

jk w;r m%;sl%shdfjka M, fkdiEfok ;rï h' kf ≈ kr jkakd jQ moaO;sj, 

iu;=,s;;dfõ § m%;sl%shl yd M, ie,lsh hq;= idkaøKhlska mj;S' tkï"  

 Kc  103 
fõ kï m%;sl%shlj,g jvd M, m%uqL fõ' Kc b;d úYd, kï 

m%;sl%shdj fndfyda ÿrg u iïmQ¾K;ajh lrd .uka lrhs'  

 Kc  103 
fõ kï M,j,g jvd m%;sl%shl m%uqL fõ' th b;d l=vd kï 

m%;sl%shdj isÿ fkdjk ;rï h' 

 103 ≥ Kc ≥ 10−3 
kï m%;sl%shlj, yd M,j, ie,lsh hq;= ;rfï 

idkaøKhla mj;S' 
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2'5 rEmh fok ,o WIaK;ajhla yd mSvkhla hgf;a iu;=,s;;dfõ § wju .síia Y%s;h fj; 

fhduq jk iajhxisoaO m%;sl%shdjl ksrEmKh' m%;sl%shdfõ m%.;sh;a iu`. .síia 

Y%s;fha nEjqu fjkia fõ' iu;=,s;;d ,laIHh Y+kH nEjqug wkqrEm h'  

 
iu;=,s;;d wjia:dj wjfndaO lr .ekSu msKsi fhdod .kakd ,o 2'4 rEmh wdY%s; ir, 

úia;rhg wu;rj" fï iu;=,s;d ixl,amh m%;sl%shdjl iajhxisoaO;dj meyeÈ,s lsÍu 

i`oyd 05 tallfha úia;r flfrk ;dm ridhkh ms<sn`o oekqu weiqfrka ;j ÿrg;a 

f;areï .; yels h' 2'5 rEmfha ^a& jl%h" iu;=,s;;d ,laIHh M, fj;g ióm jQ yd 

.síia Yla;s fjki (G)T,P  0 jQ m%;sl%shdjla iïmQ¾K;ajh lrd hk nj fmkajhs' (b) 
jl%fhka oelafjkafka m%;sl%shl yd M,j, ie,lsh hq;= m%udK wvx.= jkakd jQ       

(G)T,P = 0 jk iu;=,s; wjia:djls' (c) jl%fhka oelafjkafka (G)T,P0 jQ iajhxisoaO 

fkdjk m%;sl%shdjla jk w;r" fuys iu;=,s;;d ,laIHh m%;sl%shl fj;g nr fõ' 

igyk: fuys (G)T,P  hkafkka woyia jkafka ujq, m%udK fjkig (G)T,P/n). fhdaacH 

Yla;s fjkfiys w.hhs' flfia jqj o fok ,o m%;sl%shdjl (G)T,P = H - T S hkafkka 

iïmQ¾K m%;sl%shdfõ iïu; fhdacH Yla;s fjki (Gr
o) oelafõ' fmdÿfõ fok ,o 

WIaK;ajhl § Gr = Gr
o + RT lnQ hkafkka fok ,o m%;sl%shdjl Gr fokq ,efí' 

iu;=,s;;dfõ § Gr = 0 jk nj wms oksuq' fukhska ´kE u m%;sl%shdjlg Bg u 

,dlaIKsl Gr
o 
w.hla we;' fjk;a jpkj,ska mji; fyd;a fok ,o WIaK;ajhl § 

m%;sl%shdjl Gr
o ≠0 fyj;a Gr

o = -RTlnK fõ ^fuh yqfola meyeÈ,s lsÍu i`oyd jk 

w;r" fï iólrKh ms<sn`o oekqu w'fmd'i' ^Wiia fm<& úNd.fha § mÍlaId fkd flf¾&' 

2'5 rEmh hgf;a we;s úia;rh" my; 2'6 rEmfha jl% ;=fkka jeä ÿrg;a úia;r l< 

yels h' bka iajhxisoaO ridhksl m%;sl%shdjl" iïmQ¾K;ajh lrd hk m%;sl%shdjl yd M, 

lrd lsis fia;a fkdhk m%;sl%shdjl .síia fhdacH Yla;s fjki jvd;a fyd`Èka meyeÈ,s 

flf¾' 
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2'6 rEmh (a) iajhxisoaO keUqrejlska hq;a m%;sl%shdjl .síia fhdacH Yla;sfha úp,kh          

(b) iu;=,s;;d ,laIHh M,j,g ;odikak jQ yd iïmQ¾K;ajh lrd hk m%;sl%shdjla     

(K>1). (c) iïmQ¾K;ajh lrd fkdhk fyj;a M, iE§ug keUqrejla fkdolajk yd 

iu;=,s;;d ,laIHh m%;sl%shlj,g ;odikak jQ m%;sl%shdjla ( K << 1).   

 
2'6 rEmfhka wmg my; ±lafjk lreKq meyeÈ,s fõ' 
iu;=,s;;d ,laIHh fyj;a m%;sl%shdjla M,j,g fyda m%;sl%shlj,g fld;rï ióm 

jkafka o hk nj w¾: oelafjkafka 𝐺௥
Ɵ ys i,l=Kska yd úYd,;ajfhks' 

𝐺௥
Ɵ<0  : M,j,g ys;lr j isÿ fõ' 

𝐺௥
Ɵ 0  : M,j,g fyda m%;sl%shlj,g fyda ys;lr fkdfõ' moaO;sh 

iu;=,s;;dfõ mj;S' 
𝐺௥

Ɵ>0   : m%;sl%shlj,g ys;lr fõ' 
 
2.1.6  iu;=,s;;d ksh; m%ldYkh ,sùfï úúO wdldr 
ridhksl jYfhka tlsfklg iudk jqj o tlsfklg fjkia wdldrj,ska iólrKhla 

,sùu tlsfklg fjkia jQ iu;=,s;;d m%ldYk ,eîug o iu;=,s;;d ksh;fha 

úYd,;ajh fjkia ùug o fya;= fõ' ksoiqkla f,i K iu;=,s;;d ksh;fhka hq;a 

2NO2(g)⇌N2O4(g) m%;sl%shdj NO2(g)⇌1/2N2O4(g), hkqfjka ,shQ l,ays tys iu;=,s;;d 

ksh;h K″ my; § we;s m%ldYkfhka ±laúh yels h' 

𝐾 =
[NଶOସ(g)]

[NOଶ(g)]ଶ
 

 

𝐾"  =
[NଶOସ(g)]ଵ/ଶ

[NOଶ(g)]
 

 

fuys  𝐾" yd K w;r iïnkaO;dj K“ = (K)1/2 
nj wmg fmfka' ialkaO l%shd kshuhg 

wkqj iu;=,s;;d ksh; m%ldYkfha tla tla idkaøK moh tajdfha iafgdhslsfhdñ;sl 

ix.=Klhkg iudk jQ n,hlg kexfjkafka h' tneúka ridhksl iólrKhla 

uq¿ukska fo.=K l< fyd;a tys iu;=,s;;d ksh;h uq,a iu;=,s;;d ksh;fha j¾.h 

fjhs' th ;=ka .=K l< fyd;a tys iu;=,s;;d ksh;h uq,a iu;=,s;;d ksh;fha >kh 

wdÈ jYfhka fjhs'  
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2'2 ksoiqk 

800 K, § N2(g) + 3H2(g) ⇌ 2NH3(g) m%;sl%shdfõ K iu;=,s;;d ksh;h 0.25 fõ' 

800 K § ½N2(g) + 3/2H2(g) ⇌ NH3(g) m%;sl%shdfõ 𝐾"iu;=,s;;d ksh;h l=ula o@ 
 
ms<s;=r 

wmg fufia ,súh yels h( 

  

 
 

𝐾 =   
[NHଷ(୥)]ଶ

[Nଶ(୥)]⬚[Hଶ(୥)]ଷ
 

𝐾"  =   
[NHଷ(୥)]⬚

[Nଶ(୥)]ଵ/ଶ[Hଶ(୥)]ଷ/ଶ
  = 𝐾 ଵ/ଶ   = (0.25)

భ

మ  =   0.50 

fmdÿfõ" ;=,s; ridhksl iólrKhl ish¨ ix.=Kl n j,ska .=K l< úg kj 

iu;=,s;;d ksh;h jkafka uq,a iu;=,s;;d ksh;fha n jeks n,hhs' 
 

 
2.1.7  jdhquh moaO;sj, iu;=,s;;d ksh;h 
fï jk ;=re wm úiska m%;sl%shdj, iu;=,s;;d ksh;h m%ldY lrk ,oafoa m%;sl%shlj, 

yd M,j, ujq,sl idkaøK weiqfrks' wm úiska ta i`oyd fhdok ,o ixfla;h jkafka 

Kc h' tfy;a jdhq i`oyd iu;=,s;;d ksh;h wdxYsl mSvk weiqfrka m%ldY lsÍu 

idudkHfhka jvd;a myiq h' 

wm okakd mßÈ ksh; WIaK;ajhl § jdhqjl mSvkh (P), P = (n/V) RT fyj;a                
P = CRT hk wdldrfhka jdhqfõ idkaøKhg fl<ska u iïnkaO fõ' tneúka    

N2O4(g) ⇌ 2NO2(g) iu;=,s;;dj i`oyd wmg fufia ,súh yels h( 

𝑲𝐩  =   
(𝑃୒୓మ(ౝ)

)ଶ

(𝑃୒మ୓ర(ౝ)
)

 

 

fuys 𝑃୒୓మ(ౝ)
yd  𝑃୒మ୓ర(ౝ)

hkq ms<sfj<ska NO2(g) yd N2O4(g) hk jdhqj, iu;=,s;;d 

wdxYsl mSvk fõ' Kpys hgl=ßka idkaøK" mSvk weiqfrka m%ldYs; nj ±lafõ' 

m%;sl%shlj, yd M,j, wdxYsl mSvk tajdfha mol dm-3
j,ska m%ldYs; idkaøKj,g iudk 

fkdjk neúka Kc yeu úg u Kp g iudk fkd fõ' ksh; WIaK;ajhl § Kp yd Kc w;r 

ir, iïnkaO;djla my; ±lafjk mßÈ jHq;amkak l< yels h' m<uqj wms jdhq 

l,dmfha we;s my; ±lafjk iu;=,s;;dj i,ld n,uq( 

 

H2(g) + I2(g) ⇌ 2HI(g) 
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wmg fufia ,súh yels h( 

𝑲𝐜  =   
[HI(g) ]ଶ

[Iଶ(g)] [Hଶ(g)]
 

𝑲𝐩  =   
(𝑃ୌ୍(୥))ଶ

(𝑃ୌమ(୥)) (𝑃୍మ(୥))
 

P = CRT fh§fuka, 
𝑃ୌ୍(୥) = [HI(g) ] 𝑅𝑇 , 𝑃ୌమ(ౝ)

= [Hଶ(g)] 𝑅𝑇 yd 𝑃
మ(ౝ)

= [Iଶ(g)] 𝑅𝑇 by; iólrKhg 

wdfoaY lsÍfuka" 

     𝑲𝐩  =   
(𝑃HI(g))ଶ

( 𝑃H2(g)) ( 𝑃I2(g))
=

[HI(g)]ଶ(𝑅𝑇)ଶ

[I2(g)](𝑅𝑇) [H2(g)](𝑅𝑇)
=  

[HI(g)]ଶ(𝑅𝑇)(ଶିଶ)

[I2(g)] [H2(g)]
   = 𝑲𝐜 

 
fï ksoiqfka Kp = Kc fõ' tkï" iu;=,s;;d ksh; fol u iudk fõ' tfy;a fuh yeu 

úg u isÿ jkakla fkd fõ' ksoiqkla f,i N2(g) + 3H2 (g) ⇌ 2NH3(g) hk m%;sl%shdj 

i,luq' fuys" 
 

𝐾ୡ =   
[NH3(g)]2

[N2(g)] [H2(g)]3  iy 𝐾୮ =   
(௉ొౄయ(ౝ))మ

(𝑃ొమ(ౝ)) (𝑃ౄమ(ౝ))య 

jdhqj, mßmQ¾K yeisÍu Wml,amkh lsÍfuka 

                       𝐾୮ =   
[NH3(g)]ଶ(𝑅𝑇)ଶ

[N2(g)](𝑅𝑇)[H2(g)]ଷ(𝑅𝑇)ଷ
   

=  
[NH3(g)]ଶ(𝑅𝑇)(ଶିସ)

[N2(g)][H2(g)]ଷ
                                                               

=   
[NH3(g)]ଶ(𝑅𝑇)(ିଶ)

[N2(g)][H2(g)]ଷ
 

 
fï wkqj wmg fufia ,súh yels h( 

𝐾୮ =  𝐾ୡ (𝑅𝑇)ିଶ 

 
mQ¾fjdala; kso¾Yk fol weiqfrka wkdjrKh lr .kakd ,o lreKq u; msysgd ±ka 

wmg aA(g) ⇌ bB(g) hk fmdÿ jdhq l,dm m%;sl%shdj i,ld ne,sh yels h( 

𝐾ୡ =   
[୆(୥)]ౘ

[୅(୥)]౗
 iy 𝐾୮ =   

(୔ా(ౝ))ౘ

(୔ఽ(ౝ))౗
 

fuys PA yd PB hkq A yd Bj, wdxYsl mSvk fõ' T (K) WIaK;ajfha 89 K § V mßudfjka 

hq;a ixjD;" oDV n`ÿkl we;=<;a jdhqj, mßmQ¾K yeisÍu Wml,amkh lsÍfuka 
PAV = nART yd PBV = nBRT. 
⸫PA = CART yd PB = CBRT  fyj;a PA = [A]RT yd PB = [B]RT   
 

fï wkqj wmg fufia ,súh yels h( 

 PA = CART iy PB = CBRT  yd CA yd CB  mol dm-3
 f,i bÈßm;a l, úg, 
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 PA = [A]RT iy PB = [B]RT  by; 𝐾୮ m%ldYkhg wdfoaYfhka 

𝐾୮ =   
([B]𝑅𝑇)ୠ

([A]𝑅𝑇)ୟ
 =  

[B]ୠ

[A]ୟ
(𝑅𝑇)ୠିୟ =   𝐾ୡ (𝑅𝑇)ୠିୟ

 

                                                             = 𝐾஼(𝑅𝑇)∆௡ fuys, ∆𝑛 = b − a 

𝑲𝐩 =   𝑲𝐜(𝑹𝑻)∆𝒏 

  
fuh idrdxY fldg" 

aA (g) + bB(g)  ⇌   cC(g)  +  dD(g) hk idOdrK iólrKh i`oyd 𝐾୮ yd 𝐾ୡ  w;r 

iïnkaO;d fufia ,súh yels h(  

𝑲𝐩 =   𝑲𝐜(𝑹𝑻)(𝐜ା𝐝)ି(𝐚ା𝐛) =  𝑲𝐜(𝑹𝑻)∆𝒏 
 

∆𝑛 = jdhquh M,j, ujq, m%udKh – jdhquh m%;sl%shl ujq, m%udKh 

fmdÿfõ .;a úg, H2(g) + I2(g) ⇌ 2HI(g) jeks  ∆𝑛 = 0. jk ksoiqkaj, yer wka 

m%;sl%shdj, 𝐾୮𝐾ୡ fõ' 

 
igyk( idudkHfhka wkq.ukh flfrk ms<sfj; jkafka iu;=,s;;d ksh;h i`oyd 

tall we;=<;a fkdlsÍuhs' ;dm.;s úoHdfjys K tall rys; rdYshla fia w¾: 

oelafjkafka yeu idkaøK ^ujq,sl;dj& yd mSvk (atm/Pa) mohla u iïu; w.hlg   

[1 mol dm-3 
fyda 1 atm/ 101325 Pa (~100 kPa)] olajk wkqmd;hla fia ie,flk 

neúks' fï ms<sfj; ksid yeu tallhla u bj;a jk w;r idkaøKfha yd mSvkfha 

ixLHd;aul fldgi fjkia fkd lrhs' fuys m%;sM,hla f,i K tallj,ska f;dr fõ' 

tfia jqj o yeu idkaøK ^ujq,sl;dj& mohla yd mSvk (atm/Pa) mohla iïu; w.hlg 

olajk wkqmd;hla fkdjk l,ays iu;=,s;;d ksh;hg wod< tall tla l< hq;= h' 

m%;sl%shlj, yd M,j, iïu; ;;a;aj iqúfYaIj m%ldY lrk ,o l,ays iu;=,s;;d 

ksh; udk rys; rdYs f,i o m%ldY l< yels h' ixY=oaO jdhqjl iïu; ;;a;ajh 1 bar 
fõ' (𝑃o = 1 atm, 100 kPa). tneúka 400 kPa l mSvkhla 400 kPa/100kPa = 4 f,i 

m%ldY l< yels w;r th udk úrys; ixLHdjls' ødjKhl we;s ødjHhl iïu; 

wjia:dj (𝐶o ) 1.0 mol dm-3 
fõ' ish¨ idkaøK Bg idfmalaIj m%ldY l< yels h' 

iu;=,s;;d ksh;hl ixLHd;aul w.h f;dard .kakd ,o iïu; wjia:dj u; /`§ 

mj;S' iu;=,s;;d ksh;" udk$ tall ke;s rdYs fia ie,fla' fï fmdf;ys iïu; 

;;a;aj i`oyka fkdflfrk l,ays idkaøK yd mSvk tajdg wod< tall iys;j u 

olajkq ,efí' 

idkaøK mo mol dm-3/ mol m-3 
tall weiqfrka m%ldY lr wdfoaY lsÍfuka Kc 

iu;=,s;;d ksh;fha w.h .Kkh l< yels w;r wdxYsl mSvk Pa, kPa, bar fyda atm 
tallj,ska wdfoaY lsÍfuka 𝐾୮ .Kkh l< yels h' fuys m%;sM,hla f,i yrfha yd 

,jfha wod< n, tl u fkdjk l,ays iu;=,s;;d ksh;fha tall idkaøKh yd mSvkh 

mokï lr .kS' 
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2'3 ksoiqk 

1000 K §" fuf;aka jdhqj yhsv%cka i,a*hsâ jdhqj iu`. my; ±lafjk mßÈ m%;sl%shd 

lr ldnka vhsi,a*hsâ yd yhsv%cka fohs' 
CH4(g) + 2H2S(g) ⇌ CS2(g) + 4H2(g) 

1000 K we;s iu;=,s;;d ñY%Khl CH4ys wdxYsl mSvkh 0.20  105 Pa o" H2Sys 

wdxYsl mSvkh 0.25  105 Pa o" CS2ys wdxYsl mSvkh 0.52  105 Pa o" H2ys wdxYsl 

mSvkh 0.10  105 Pa o fõ kï 1000 K § KP  yd KCj, w.hka fudkjd o@ 
 
ms<s;=re 

tneúka" 𝐾୮ =  𝐾ୡ(𝑅𝑇)2 yd 𝐾ୡ =  
𝐾𝑃

(𝑅𝑇)2 

 𝐾ୡ  =  
𝐾𝑃

(𝑅𝑇)2
 =  

4.2 × 107Pa2

൫8.314 J K−1mol−1 × 1000 K൯
2  =  

4.2 × 107൫10−3 J dm−3൯
2

൫8314 J  mol−1 ൯
2  

flfia jqj o iïu; mSvkh P୭ " 1 atm fyj;a 1.0 × 10ହ Pa, jk l,ays yd wdxYsl 

mSvk P/P୭ f,i w¾: ±lafjk l,ays" 

 𝐾୮ =   
൬

𝑃H2(ౝ)

𝑃𝑜 ൰
4

൬
𝑃CS2(ౝ)

𝑃𝑜 ൰

ቆ
𝑃CH4(ౝ)⬚

𝑃𝑜 ቇ

⬚

൬
𝑃H2S(ౝ)⬚

𝑃𝑜 ൰
2

  =   
(0.1)4(0.52)

(0.20)⬚(0.25)2
 = 4.2 ×  10−3 

 

𝐾୮ =   
൫𝑃H2(୥)൯

4
൫𝑃CS2(୥)൯

ቀPCH4(୥)⬚
ቁ

⬚

൫𝑃H2S(୥)⬚
൯

2
 =   

(0.1 Pa)4(0.52 Pa)

(0.20 Pa)⬚(0.25 Pa)2
൫1.0 ×  105൯

2
 

       = 4.2 × 10ିଷ × 10ଵ଴Paଶ  = 4.2 ×  10଻Paଶ 

𝐾୮ = 𝐾ୡ(𝑅𝑇)∆𝑛 

∆𝑛 = 5 − 3 = 2 

                      = 6 ×  10ି଻  molଶ dmି଺ 

H2(g) + I2(g) ⇌ 2HI(g) m%;sl%shdfõ 𝐾ୡ yd 𝐾୮ tallj,ska f;dr h' 

N2O4(g)⇌2NO2(g) m%;sl%shdfõ 𝐾ୡys tall mol dm-3 
fyda mol m-3 

jk w;r 𝐾୮ys tall 

Pa fõ' 

 

iucd;Sh iu;=,s;;djlg ;j;a WodyrKhla f,i c,fha § weisála wï,fha 

whkSlrKh i,lkak' 

CH3COOH(aq) + H2O(l) ⇌  CH3COO-(aq) + H3O
+(aq) 

 

iu;=,s;;d ksh;h;    𝐾ୡ
ᇱ =   

[େୌయେ୓୓ష(ୟ୯)] [ୌయ୓శ(ୟ୯)]

[େୌయେ୓୓ୌ(ୟ୯)] [ୌమ୓(୪)]
 

fuys øj c,h ^H2O(l)& m%;sl%shdj i`oyd udOHhla f,i l%shd lrhs' c,h 1 dm3
l (c,h  

1 Ll, fyj;a 1000 cm3
l& c,h ujq, 1000 g/(18 g mol-1)la fyj;a 55.5la wvx.= fõ' 

tneúka c,fha ̒idkaøKh ̓ fyj;a [H2O(l)] 55.5 mol dm-3 
fõ' fuh ødjKfha wvx.= 

wfkl=;a úfYaIj, idkaøKhg (idudkHfhka 1 mol dm-3 
fyda Bg wvq) idfmalaIj úYd, 

w.hls' tneúka th m%;sl%shdj we;=<; § ie,lsh hq;= muKska fjkia fkdfõ hehs 
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Wml,amkh l< yels h' fï ksid wmg [H2O(l)] ksh;hla fia .; yels w;r" 

iu;=,s;;d ksh;h 𝐾ୡ fufia m%ldY l< yels h' 

𝐾ୡ =   
[CHଷCOOି(aq)] [HଷOା(aq)]

[CHଷCOOH(aq)]
 

fuys, 𝐾ୡ = 𝐾ୡ
` [HଶO(l)] 

 
2.1.8  úIucd;Sh iu;=,s;;d 
tl l,dmhlg jvd jeäfhka we;=<;a moaO;sj, iu;=,s;;dj,g úIucd;Sh iu;=,s;;d 

hehs lshkq ,efí' ixjD; n`ÿkla ;=< øj c,h yd c, jdIam w;r iu;=,s;;dj 

úIucd;Sh iu;=,s;;djlg WodyrKhls' 

H2O(l) ⇌ H2O(g) 

fï ksoiqfkys jdhq l,dmhla yd øj l,dmhla fõ' tfia u" >khla yd tys ika;Dma; 

ødjKhla w;r we;s iu;=,s;;dj o úIucd;Sh iu;=,s;;djls' 

Ca(OH)2(s) ⇌  Ca2+(aq) + 2OH–(aq) 

fndfyda úg úIucd;Sh iu;=,s;;dj,g ixY=oaO >k fyda øj iïnkaO fõ' ixY=oaO 

>kj, yd øjj, ujq,sl idkaøK ksh; jk neúka ^tkï( mj;akd m%udKfhka 

iajdh;a; neúka& ixY=oaO >k yd øj wka;¾.; úIucd;Sh iu;=,s;;dj, iu;=,s;;d 

m%ldYk ir, l< yels h' úIucd;Sh ridhksl iu;=,s;;djlg WodyrKhla f,i 

le,aishï ldnfkaÜj, ;dm úfhdackh i,luq' 

CaCO3(s)  ⇌ CaO(s) + CO2(g) 
 

iafgdhslsfhdñ;sl iólrKhg wkqj wmg fufia ,súh yels h( 

𝐾ୡ
ᇱ =   

[CaO(s)][COଶ(g)]

[CaCOଷ(s)]
 

idudkHfhka ixY=oaO >kj, yd øjj, ujq,sl idkaøK WIaK;ajh iu`. úYd, f,i 

fjkia fkdjk neúka tajdfha idkaøK ksh; fia i,lkq ,efí' fuhska wmg ixY=oaO 

>k yd øj we;=<;a jk iu;=,s;;d m%ldYk jvd;a ir, njg m;a lsÍug wjldY ,efí' 

ixY=oaO >kj, yd øjj, iïu; ;;a;aj jkafka 100 kPa/1atm § ia:dhsj mj;akd 

wdldrhka h' fïjdg 1l il%sh;djla ^iM, ialkaOhla& mjrkq ,efí' tkï" >khl 

>k;ajh fia u tys idkaøKh o >gkd .=Khla jk w;r øjHfha m%udKh u; r`od 

fkdmj;S' 

 

Wla; ksoiqfkys [CaCO3(s)] yd [CaO(s)] hk fol u ksh; neúka le,aishï ldnfkaÜj, 

;dm úfhdackh i`oyd úldYs; iu;=,s;;d ksh;h fufia h( 

 
Kc= [CO2(g)], 

fuys, 

𝐾ୡ =  𝐾ୡ
ᇱ [େୟେ୓య(ୱ)]

[େୟ୓(ୱ)]
  hkak ksh;hla fõ' 
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tfia u"  Kp = 𝑃େ୓మ(୥) 

ødjK ;=< isÿ flfrk m%;sl%shdj, §" m%;sl%shdfõ ;=,s; iólrKhg ødjlh we;=<;a 

flfrk wjia:dj, § mjd ødjlfha idkaøKh iu;=,s;;d m%ldYkfhka neyer flf¾' 

o¾YSh jYfhka ødjlfha idkaøKh m%;sl%shlj, yd M,j, idkaøKhg jvd fnfyúka 

by< h ^ixY=oaO c,fha th 55.5 mol dm-3 
jk nj yd t;fkda,aj, th 17 mol dm-3 

jk 

nj isysm;a lrkak&' fï fya;=fjka ridhksl m%;sl%shdjl § ødjl wjYHfhka u ksh;j 

mj;sk w;r" tkhska ødjlh ixY=oaO øjHhla fia i,lkq ,efí' m%;sl%shdjl iu;=,s;;d 

ksh; m%ldYkfhys we;=<;a jkafka m%;sl%shdfõ § ie,lsh hq;= f,i idkaøKh fjkia 

ùug Ndck jk úfYaI muKs' 

my; oelafjk m%;sl%shdj i,luq: 
 

Hg(l) + Hg2+(aq) ⇌ Hg2
2+(aq) 

𝐾ୡ
ᇱ =   

[Hgଶ
ଶା(aq)]

[Hgଶା(aq)][Hg(l)]
 

th fufia ,súh yels h' 

𝐾ୡ =   
ൣୌ୥మ

మశ(ୟ୯)൧

[ୌ୥మశ(ୟ୯)]
 fuys 𝐾ୡ =  𝐾ୡ

ᇱ[Hg(l)]fõ' 
 

fuys m%;sl%shl yd M, w;=ßka lsisjla jdhq l,dmfha fkdmj;sk neúka fuhg 𝑲𝐩 i`oyd 

m%ldYkhla ,sùu wkqÑ; h' 

 
ixlaIsma;j olajk l,ays" úIucd;Sh iu;=,s;;d moaO;sj, iu;=,s;;dfõ meje;au i`oyd 

ixY=oaO >k fyda øj mej;sh hq;= h' tfy;a tajdfha idkaøK fyda wxYsl mSvk fyda 

iu;=,s;;d ksh; m%ldYkhg we;=<;a fkd fõ' my; § we;s m%;sl%shdfõ >k 

m%;sl%shlhla mj;sk kuq;a >k øj c,h ksmofjk w;r" ta tlla j;a iu;=,s;;d ksh; 

m%ldYkfhys we;=<;a fkd fõ' 

 
Ag2O(s) +  2HNO3(aq) ⇌ 2AgNO3(aq)  + H2O(l) 

Kେ =   
[AgNOଷ(aq)]ଶ

[HNOଷ(aq)]ଶ
 

 
igyk: iu;=,s;;dj fj; <`.d ùu msKsi iEfyk m%udKj,ska mj;akd l,ays" 
m%;sl%shdj, § ixY=oaO >k" øj yd ødjlj, idkaøK ie,lsh hq;= ;rñka fjkia fkdjk 
ksid tajd iu;=,s;;d ksh; m%ldYkj, wvx.= fkd fõ' 

 
2.1.9 nyqmshjr m%;sl%shd i`oyd iu;=,s;;d ksh; m%ldYk 
fmr wOHhkh fkdl<" ke; fyd;a wfmalaIs; m%;sl%shdj mshjr lsysmhlska isÿ jk 

m%;sl%shdjl iu;=,s;;d ksh;h oek .ekSu o jeo.;a h' tn`ÿ wjia:dj, ie,ls,a,g 

md;% jk m%;sl%shdj fndfyda úg okakd iu;=,s;;d ksh;j,ska hq;a fjk;a m%;sl%shd 

lsysmhl tl;=jla f,i ,súh yels h' tu`.ska wfkl=;a m%;sl%shdj, fok ,o ke; fyd;a 

j.= .; iu;=,s;;d ksh;j, w.hka weiqfrka wod< m%;sl%shdfõ iu;=,s;;d ksh;h 

.Kkh l< yels h' 
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ksoiqkla f,i A + B ⇌ E + F moaO;sh i,luq' fuys m<uq m%;sl%shdfõ M, jk C yd D 
;j ÿrg;a m%;sl%shd lr E yd F M, idohs' iu;=,s;;dfõ § wmg my; oelafjk mßÈ 

m%;sl%shd folla i`oyd fjka fjka iu;=,s;;d ksh; folla ,súh yels h' 
A +  B⇌C+ D 
C +  D⇌E+ F 

𝐾ୡ
ᇱ =   

[େ][ୈ]

[୅][୆]  
 iy 𝐾ୡ

" =    
[୉][୊]

[େ][ୈ]  
 

m%;sl%shd foflys tl;=fjka iuia; m%;sl%shdj ,efnk nj wmg fmfka' tneúka" 

A +  B ⇌ C+  D 
C +  D ⇌ E+  F      + 

_____________ 
A +  B ⇌ E+ F 

iuia; m%;sl%shdfõ iu;=,s;;d ksh;h" 

𝐾ୡ =    
[E][F]

[A][B]  
 

𝐾ୡ i`oyd jQ m%ldYkh 𝐾ୡ
ᇱ yd 𝐾ୡ

"ys .=Ks;h fõ' 

𝐾ୡ
ᇱ𝐾ୡ

" =
[C][D]

[A][B]
 ×   

[E][F]

[C][D]
 =  

[E][F]

[A][B]
 

tneúka" 

𝐾ୡ =  𝐾ୡ
ᇱ𝐾ୡ

" 
 
igyk: hï m%;sl%shdjla m%;sl%shd foll fyda jeä .Kkl tl;=jla f,i m%ldY l< 

yels kï" iuia; m%;sl%shdfõ iu;=,s;;d ksh;h ta ta m%;sl%shdj, iu;=,s;;d 

ksh;hkaf.a .=Ks;fhka fokq ,efí' 

ksoiqkla f,i" 100 C § NO2 jdhqj foñka N2 yd O2 jdhq w;r isÿ jk m%;sl%shdj 

i,luq' fï m%;sl%shd idudkHfhka isÿ jkafka fjka fjka mshjr follsks' m<uq 

m%;sl%shdfõ § (I), N2 jdhqj O2 jdhqj yd m%;sl%shd lr NO jdhqj fohs' (II) m%;sl%shdfõ § 

fufia ksmÿKq NO jdhqj O2 jdhqj yd ;j ÿrg;a m%;sl%shd lr NO2 jdhqj fohs' ;j o 

idkaøK iïu; ujq,sl;djg ^𝐶୭ = 1.0 mol dm-3
& idfmalaIj m%ldY lrk ,oehs is;uq' 

   N2(g) + O2(g) ⇌ 2NO(g) :            𝐾ୡ
ᇱ = 2.0 × 10−25 ……(I) 

   2NO(g) + O2(g) ⇌ 2NO2(g) :       𝐾ୡ
" = 6.4 × 109  ……(II) 

(I) yd (II) m%;sl%shd tl;= lsÍfuka iuia; m%;sl%shdj ,efí' 
   N2(g) + 2O2(g)  ⇌ 2NO2(g) 𝐾ୡ =? 
 

𝐾ୡ
ᇱ =   

[୒୓(୥)]మ

[୒మ(୥)][୓మ(୥)] 
   =  2.0 × 10ିଶହ yd 𝐾ୡ

" =   
[୒୓మ(୥)]మ

[୒୓(୥)]మ[୓మ(୥)] 
 =   6.4 ×  10ଽ 

𝐾ୡ
ᇱ × 𝐾ୡ

"  =  
[୒୓(୥)]మ

[୒మ(୥)][୓మ(୥)] 
× 

[୒୓మ(୥)]మ

[୒୓(୥)]మ[୓మ(୥)] 
  = 

[୒୓మ(୥)]మ

[୓మ(୥)]మ[୒మ(୥)]
   =  𝐾ୡ 
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tneúka, 𝐾ୡ =  𝐾ୡ
ᇱ × 𝐾ୡ

" =  (2.0 ×  10ିଶ )( 6.4 × 10ଽ) =   1.28 ×  10ିଵହ 
 
igyk: 11 tallh hgf;a úia;r lrk ,o mßÈ nyqmshjr m%;sl%shdj, iu;=,s;;d ksh; 

w;r iïnkaO;dj pd,l ridhk úoHdfõ uQ,O¾u weiqfrka o wjfndaO l< yels h' 
  
by; ksoiqka lr .;a A + B  ⇌ E + F m%;sl%shdj i,luq' 

tlS m%;sl%shdj uQ,sl mshjr follska hq;a hka;%Khla Tiafia isÿ fj;ehs is;uq' 

A   +   B
𝑘`

௙

⇌
𝑘`

௥

C   +   D 

C   +   D
𝑘"

௙

⇌
𝑘"

௥

E   +  F 

th fufia ,súh yels h(  𝐾ୡ
` =  

௞`
೑

௞`
ೝ

 =  
[େ][ୈ]

[୅][୆]
 yd 𝐾ୡ

"  =   
௞"

೑

௞"
ೝ

 =    
[୉][୊]

[େ][ୈ]
 

𝐾ୡ
`𝐾ୡ

" =
𝑘`

௙

𝑘`
௥

×  
𝑘"

௙

𝑘"
௥

   =   
[C][D]

[A][B]
×

[E][F]

[C][D]
=

[E][F]

[A][B]
=   𝐾c 

 
u;l ;nd .; hq;= m%Odk lreKq my; idrdxY flf¾: 

 iu;=,s;;d ksh;h" ksh;hla jkafka fok ,o WIaK;ajhl § h' ke; fyd;a 

th WIaK;ajh u; r`od mj;S' 

 m%;sl%shd lrk m%fNao >kSN+; l,dmfha mj;sk úg tajdfha idkaøK mol dm-3 

tallj,ska m%ldY flf¾' jdhq l,dmfha § mol dm-3 
fyda Pa/ atm tallj,ska 

iólrKfhka Kc yd Kp iïnkaO fõ' 
 

𝑲𝐩 =   𝑲𝐜(𝑹𝑻)∆𝒏 

• ixY=oaO >kj," ixY=oaO øjj, ^úIucd;Sh iu;=,s;;dj,& yd ødjlj, 

^iucd;Sh iu;=,s;;dj,& idkaøK iu;=,s;;d m%ldYkfha we;=<;a 

fkdfõ' 
• iïu; ;;a;ajh Ndú; flfrk úg iu;=,s;;d ksh;h (Kc fyda Kp) 

udk rys; rdYshls' 
• iu;=,s;;d ksh;h i`oyd w.hla olajk úg" ;=,s; iólrKh yd 

WIAK;ajh iqúfYaIj i`oyka l< hq;= h' 
• hï m%;sl%shdjla m%;sl%shd foll fyda jeä .Kkl tl;=jla f,i m%ldY 

l< yels kï" iuia; m%;sl%shdfõ iu;=,s;;d ksh;h tla tla  

m%;sl%shdfõ iu;=,s;;d ksh;j, .=Ks;fhka fokq ,efí'  
• Kj, w.h" iu;=,s;;d iólrKh flfia ;=,s; flf¾ o hkak u; /`§ 

mj;S' ialkaO ls%shd kshuhg wkqj iu;=,s;;d ksh; m%ldYkfha tla 

tla idkaøK moh tys iafgdhslsfhdñ;sl ix.=Klhg iudk jQ n,hg 

kxjkq ,efí' tneúka Tn ridhksl iólrKhla iuia; jYfhka 

fo.=K lf<ys kï wkqrEm iu;=,s;;d ksh;h uq,a iólrKfha 

iu;=,s;;d ksh;fhys j¾.h fõ¦ th f;.=K lrk ,oafoa kï 

iu;=,s;;d ksh;h uq,a w.fhys >kh fõ wdÈ jYfhks' fmdÿfõ 
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ie,l+ úg" ;=,s; ridhksl iólrKhl ish¨ ix.=Kl nj,ska .=K 

l< úg" kj iu;=,s;;d ksh;h" n n,hg kxjk ,o uq,a iu;=,s;d 

ksh;h fjhs' 
   

2.1.10 m%;sl%shdjl ÈYdj fm/hSu yd iu;=,s;;d ksh;h mokï jQ .Kkh lsÍï 
fok ,o m%;sl%shdjl iu;=,s;;d ksh;h okakd iu;=,s;;d idkaøKj,ska .Kkh l< 

yels nj wms ÿgqfjuq' WIaK;ajh fkdfjkiaj mj;S kï muKla" iu;=,s;;d ksh;h yd 

wdrïNl idkaøK ÿka úg øjH tll fyda jeä .Kkl iu;=,s;;d idkaøK wmg 

.Kkh l< yels h' fmdÿfõ iu;=,s;;d ksh;fha úYd,;ajh" iu;=,s;;dj lrd 

t<fUkq msKsi m%;sl%shd ñY%Khla .uka lrk ÈYdj mqfrdal:kh lsÍug;a" iu;=,s;;dj 

lrd <`.d jQ miq m%;sl%shlj, yd M,j, idkaøK .Kkh lsÍug;a wmg WmldÍ fõ' fï 

fldgfia § iu;=,s;;d ksh;fha fulS m%fhdack .fõIKh flf¾' 

 
m%;sl%shdjl ÈYdj fm/hSu 

´kE u wjia:djl § fok ,o m%;sl%shdjla isÿ jkakd jQ ÈYdj fm/hSug iu;=,s;;d 

ksh;h wmg WmldÍ fõ' fï ld¾hh i`oyd wms iu;=,s;;d ksh; m%ldYkfha wdrïNl 

idkaøK wdfoaY lrñka m%;sl%shdfõ Q fyj;a m%;sl%shd ,íêh kï jQ rdYshla .Kkh 

lruq' Q idOlh ^ujq,sl idkaøKj, § QC yd wdxYsl mSvkj, § Qp& w¾:oelafjkqfha 

Kc iu;=,s;;d ksh;h w¾: olajkq ,nk wdldrhg u h' fjkilg we;af;a QC ys 

idkaøK wjYHfhka u iu;=,s;;d w.hla fkdùu h' 
 

aA   +   bB    ⇌    cC   +   dD 
hk idOdrK m%;sl%shdfõ" 

𝑄ୡ  =   
[C]௧

ୡ[D]௧
ୢ

[A]௧
ୟ[B]௧

ୠ
 

 
fuys t hk hgl=frka woyia flfrkafka idkaøK t kï jQ wNsu; ld,hl § ukskq 

,nk nj;a th wjYHfhka u iu;=,s; wjia:dj fkdjk nj;a h' Q hk m%;sl%shd ,íêh 

m%fhdackj;a jkafka 𝑄ୡ yd  𝐾ୡ w.hka ixikaokh lsÍfuka m%;sl%shdfõ ÈYdj fm/hsh 

yels neúks'𝑄ୡ " 𝐾ୡg jvd wvq kï  (𝑄ୡ < 𝐾ୡ) m%;sl%shl" M, njg mßj¾;kh lsÍfuka 

iu;=,s;;d lrd jk .uk jeä flf¾' ^tkï" Y=oaO m%;sl%shdj jfuka ol=Kg .uka 

lrhs&' 𝑄ୡ " 𝐾ୡ g jvd jeä kï (𝑄ୡ > 𝐾ୡ)  M," m%;sl%shl njg mßj¾;kh ùfuka 

iu;=,s;;dj lrd jk .uk wvq flf¾ ^tkï Y=oaO m%;sl%shdj ol=fKka jug .uka 

lrhs& 𝑄ୡ " 𝐾ୡ g iudk kï (𝑄ୡ =  𝐾ୡ " ñY%Kh iu;=,s;;dfõ mj;sk w;r Y=oaO 

m%;sl%shdjla isÿ fkdfõ' tfyhska m%;sl%shdfõ ÈYdj iïnkaO j wmg my; oelafjk 

idudkHlrK f.dvke.sh yels h' 

 

 𝑄ୡ𝐾ୡ : M,j, wdrïNl idkaøKj,g m%;sl%shlj, idkaøK olajk wkqmd;h 

muKg jvd jeä h' iu;=,s;;dj lrd t<öug kï M," m%;sl%shl njg 

mßj¾;kh úh hq;= h' iu;=,s;;dj lrd <`.d ùu msKsi moaO;sh ol=fKka jug 

^M, jeh lrñka o m%;sl%shl idoñka o& .uka lrhs' 
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2'4 ksoiqk 

2A ⇌ B + C m%;sl%shdfõ 𝐾ୡ  ys w.h 2 × 10–3 
fõ' fok ,o ld,hl § m%;sl%shd 

ñY%Kfha ixhq;sh [A] = [B] = [C] = 3 × 10–4 mol dm-3 
fõ' m%;sl%shdj ljr ÈYdjlg 

isÿ jkafka o@ 
 
ms<s;=r 

m%;sl%shdfõ Qc fufia fiúh yels h( 

𝑄ୡ  =  
[୆][େ]

[୅]మ =(3 ×10–4)(3 × 10–4)/ (3 ×10–4)2 = 1 

Qc  > Kc 
tneúka m%;sl%shdj wdmiq ÈYdjg isÿ fõ' 

 
 

 𝑄ୡ = 𝐾ୡ : wdrïNl idkaøK iu;=,s;;d idkaøK fõ' moaO;sh iu;=,s;;dfjys 

fõ' 

 𝑄ୡ  𝐾ୡ : M,j, wdrïNl idkaøKj,g m%;sl%shlj, idkaøK olajk wkqmd;h 

muKg jvd wvq h' iu;=,s;;dj lrd t<öug kï m%;sl%shl" M, njg 

mßj¾;kh úh hq;= h' iu;=,s;;dj lrd <`.d ùu msKsi moaO;sh jfuka ol=Kg 

^M, idoñka yd m%;sl%shl jeh lrñka& .uka lrhs'  

fï lreKq 2'7 ixl,am rEmfhka meyeÈ,s l< yels h'  

 
2'7 rEmh Kys yd Qys úYd,;ajh meyeÈ,s lsÍfï úúO wdlD;s (a) K j, yd Q j, 

úYd,;ajh ii`ohs' (b) Q j, idfmalaI úYd,;ajh wkqj m%;sl%shdjl 

ÈYdj fkdfyd;a iu;=,s;;d ,laIHh fjkia ùug keUqre jkafka 

flfia oehs olajhs' (c) fjka fjka ,laIHj, § m%;sl%shd ñY%Khl 

ixhq;sh ixikaokh lrhs' ñka Q = K = 1.5 jk úg" m%;sl%shd ñY%Kfha 

m%;sl%shl wKq yd M, wKq WÑ; ixLHdj,ska hqla;j iu;=,s;;djg 

t<U we;s nj fmkakqï flf¾'  
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2'5 ksoiqk 
by< WIAK;ajhl § my; oelafjk mßÈ fuf;aka jdhqj" c, jdIam iu`. m%;sl%shd 

lr yhsv%cka fudfkdlaihsâ fohs' 

CH4(g) + H2O(g)  ⇌ CO(g) + 3H2(g) 

900 K § m%;sl%shdfõ iu;=,s;;d ksh;h K = 2.4 × 10−4
fõ' CH4 ujq, 1.2 × 10−2

la" 

H2O ujq, 8.0 × 10−3
la" CO ujq, 1.6 × 10−2

la yd H2 ujq, 6.0 × 10−3
la 2.0 dm3

l 

ixjD;" oDV m%;sl%shdldrlhl ;nd" 900 K olajd r;a lrk ,È' fuúg m%;sl%shdj 

iu;=,s;;dfõ mj;S o@ ke; fyd;a CO yd H2 foñka bÈßhg .uka lrhs o@ 

fkdtfia kï CH4 yd H2O foñka wdmiq Èydjg isÿ fõ o@ 

 
ms<s;=r 

m<uqj wms mj;sk øjHj, idkaøK fidhuq' 

ksoiqkla f,i fuf;aka ujq, 1.2 × 10−2
la 2.0 dm3 

n`ÿkl wvx.= fõ' 
⸫ [CH4(g)] = 1.2 × 10−2 mol/ 2.0 dm3 = 6.0 × 10−3 mol dm-3 

tfia u" [H2O(g)] = 4.0 × 10−3 mol dm-3, [CO(g)] = 8.0 × 10−3mol dm-3, yd       
[H2(g)] = 3.0 × 10−3 mol dm-3. 

fï wkqj M,j, idkaøKhg m%;sl%shlj, idkaøKfha wkqmd;h iu;=,s;;d 

ñY%Khl wkqmd;hg jvd wvq h' tneúka m%;sl%shdj ,shd we;s mßÈ H2O yd CH4 jdhq 

m%;sl%shd lrñka H2 yd CO idoñka m%;sl%shdj ol=Kg isÿ fõ' 

 
 

𝑄ୡ  =  
[CO(g) ][Hଶ(g)]ଷ

[CHସ(g)][HଶO(g)]
 

        =   
(8 × 10ିଷ) (3 × 10ିଷ)ଷ

(6 × 10ିଷ)(4 × 10ିଷ)
 

        =  9.0 × 10ି଺ 
𝑄ୡ <  𝐾 (2.4 × 10ିସ)   
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2'6 ksoiqk 
N21.5 mol l" H2 2.0 mol l yd NH3 8.0 mol l ñY%Khla 500 K l we;s 20.0 dm3

l 

ixjD;" oDV n`ÿkla ;=<g we;=¿ lrkq ,efí' fï WIaK;ajfha §                   

N2(g) + 3H2(g) ⇌ 2NH3(g) m%;sl%shdfõ iu;=,s;;d ksh;h 1.7  102 
fõ' m%;sl%shd 

ñY%Kh iu;=,s;;dfõ mj;S o@ tfia fkdfõ kï Y=oaO m%;sl%shdfõ ÈYdj l=ula o@ 
 
ms<s;=r 

[N2(g)] = 1.5 mol = 7.5  10-2 mol dm-3 
tfia u" [H2(g)] = 1.0  10-1 mol dm-3, 

     20 dm3 

[NH3(g)] = 4.0  10-1 mol dm-3 
fï idkaøK Q m%ldYkfha wdfoaY lsÍfuka 

𝑄ୡ, 𝐾ୡ, g iudk fkdjk neúka m%;sl%shd ñY%Kh iu;=,s;;dfõ ke;' 

𝑄ୡ =  𝐾ୡ jk f;la NH3 idkaøKh wvq lrñka yd N2 yd H2 idkaøK jeä lrñka 

m%;sl%shdj ol=fKa isg jug isÿ jkq we;' 
 

 

𝑄ୡ  =  
ൣNHଷ(୥)൧

ଶ

ൣNଶ(୥)൧ൣHଶ(୥)൧
ଷ  =   

(4 × 10ିଵ)ଶ

(7.5 × 10ିଶ)(1.0 × 10ିଵ)ଷ
 

        =  2.1 × 10ସ 

𝑄ୡ > 𝐾ୡ 

mQ¾fjdala; kso¾Ykj,ska ,o oekqu u; msysgd" 2'8 rEmfha oelafjk mßÈ wmg ld,h 

iu`. 𝑄ୡ úp,kh jk wdldrh ir,j myod Èh yels h' 

 
 

2'8 rEmh ld,h;a iu`. Q úp,kh ùu: wdrïNl Q, K g jvd wvq kï th bÈß 

m%;sl%shdjg ys;lr f,i ld,h;a iu`. jeä fõ¦ th K g jvd jeä 

kï th wdmiq m%;sl%shdjg ys;lr f,i ld,h;a iu`. wvq fõ'       

Q = K ;;a;ajh t<fUk f;la fuh isÿ jkq we;' 
 
2'5 yd 2'8 rEmigyka wkqidrfhka wmg my; oelafjk lreKq m%ldY l< yels 

h(  

iu;=,s;;djg fmr G < 0 yd Q < K fõ' m%;sl%shdj bÈß ÈYdjg 

iajhxisoaOj isÿ fõ' 
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2'7 ksoiqqk 

800 K § yhsv%cka jdhqj yd whäka jdIamh w;r m%;sl%shdfõ iu;=,s;;d ksh;h  𝐾ୡ 
64.0 fõ' 

H2(g)  +  I2(g)   ⇌   2HI(g) 
800 K §10.0 dm3

l ixjD;" oDV m%;sl%shd n`ÿkla ;=< yhsv%cka 1.00 mol, H2(g)la 

whãka 1.00 molla iu`. m%;sl%shd ùug yeßh úg iu;=,s;;dfõ § yhsv%ckaj," 

whãkaj, yd yhsv%cka whvhsâj, idkaøK fudkjd o@ ujq,j,ska iu;=,s;;d 

ñY%Kfha ixhq;sh l=ula o@ 
 
ms<s;=r 

wdrïNl idkaøK" [H2(g)] = [I2(g)]  = 1.00 mol/10.0 dm3 
             = 0.10 mol dm-3. 

myiqj ;ld m%;sl%shd lrk yhsv%cka idkaøKh (mol dm-3) 𝑥  kï fkdokakd moh 

f,i w¾: olajkak' m%;sl%shdfõ ;=,s; iólrKhg wkqj 𝑥 mol dm-3, I2(g)  𝑥 mol 
dm-3 

yd m%;sl%shd lr HI(g)  2𝑥 mol dm-3 
fohs' fuh H2(g) yd I2(g) ys wdrïNl 

idkaøK     0.10 mol dm-3 
isg  (0.10 - 𝑥) mol dm-3 

iu;=,s;;d idkaøKh olajd wvq 

lrhs' 
 

iu;=,s;;dfõ § G = 0 yd Q = K fõ' 

iu;=,s;;d ,laIHhg Tífnys § G > 0 yd Q > K fõ' wdmiq ÈYdjg 

m%;sl%shdj iajhxisoaO fõ' 

igyk( moaO;shla iu;=,s;;dfõ ;sfí oehs ks¾Kh lsÍug yd tfia fkdfõ kï 

m%;sl%shdfõ ÈYdj mqfrdal:kh lsÍug (Q) idOlh Ndú;d fõ' 
 

2.1.11 iu;=,s;;d idkaøK .Kkh lsÍu 
wdrïNl idkaøK okakd" tfy;a iu;=,s;;d idkaøK lsisjla fkdokakd .eg¨jl § 

my; § we;s mshjr ;=k wkq.ukh l< hq;= fõ: 
1 mshjr' m%;sl%shdj i`oyd ;=,s; iólrKh ,shkak' 
2 mshjr' ;=,s; iólrKh hgf;a m%;sl%shdjg iyNd.s jk øjHj, my; oelafjk 

oE i`oyd j.=jla ms<sfh, lrkak' 
(a) wdrïNl idkaøKh 
(b) iu;=,s;;djg t<öfï § idkaøKfha isÿ jk fjki (x) 
(c) iu;=,s;;d idkaøK 

j.=j f.dvke`.Sfï §" iu;=,s;;dj fj; t<fUk l,ays m%;sl%shd 

lrkakd jQ tla øjHhl idkaøKh mol dm-3) x f,i fyda ú>gk 

m%udKh ^α& f,i fyda w¾: olajkak' wk;=rej wfkl=;a øjHj, 

idkaøK x weiqfrka ks¾Kh lrkq msKsi m%;sl%shdfõ iafgdhslsfhdñ;sh 

Ndú; lrkak' 
3 mshjr' iu;=,s;;d idkaøK" m%;sl%shdfõ iu;=,s;;d m%ldYkhg wdfoaY lr x 

i`oyd úi`ÿu ,nd .kak' Tng j¾. iólrKfhka úi`§ug isÿ jqj 

fyd;a ridhk úoHd oekqu uQ,sl jQ .Ks;uh úi`ÿu fj; hkak' 

.Kkh lrk ,o x w.h Ndú;d lr iu;=,s;;d idkaøK .Kkh 

lrkak'   
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fï lreKq ;=,s; iólrKh hgf;a fufia iïmsKavkh l< yels h' 

   H2(g)      +       I2(g)          ⇌          2HI(g) 
wdrïNl/ mol dm-3                 0.1                0.1           0 
fjki/ mol dm-3                 -𝑥                -𝑥           +2𝑥 
iu;=,s;;dfõ §/ mol dm-3              (0.10 - 𝑥)       (0.10 - 𝑥)          2𝑥  

 

iu;=,s;;d ksh;h, 𝐾ୡ =   
[ୌ୍(୥)]మ

[ୌమ(୥)][୍మ(୥)]
 

w.hhka wdfoaYfhka; 64.0 = 
(ଶ௫)మ

(଴.ଵ଴ି௫)(଴.ଵ଴ି௫)
   =  

(ଶ௫)మ

(଴.ଵ଴ି௫)మ    = [
ଶ௫

(଴.ଵ଴ି௫)
]ଶ 

fomi j¾.uQ,h .ekSfuka:± 8.0 =
ଶ௫

(଴.ଵ଴ି௫)
 

+ 8.0 .;a úg;  0. 80 − 8𝑥  = 2𝑥  

                    𝑥 = 0.08 mol dmିଷ 

(−8.0 .;a úg =
ଶ௫

(଴.ଵ଴ି௫)
 ;   ⸫𝑥 =  0.13 mol dmିଷ 

wdrïNl idkaøKh 0.10 mol dmିଷ neúka fuh ms<s.; fkdyels h&' 

∴ [Hଶ(g)] =  [Iଶ(g)] = 0.02 mol dmିଷ  yd [HI(g)] 

⸫ujq, wkqj ixhq;sh:    Hଶ(g) = Iଶ(g) = 0.02 mol dmିଷ × 10.0 dmଷ 

yd HI(g)   = 1.6 mol 
  

                                       = 0.16 mol dmିଷ 

                                                                      = 0.2 mol 

 
2'8 ksoiqqk 

by; fok ,o kso¾Ykfha i`oyka m%;sl%shdfjys ta WIaK;ajfha § u H2j," I2j, yd 

HIj, wdrïNl idkaøK ms<sfj<ska 0.006 mol dmିଷ , 0.004 mol dmିଷ , yd            
0.02 mol dmିଷ hehs is;uq' iu;=,s;;dfõ § fï úfYaIj, idkaøK .Kkh lrkak' 
 
ms<s;=r 

wdrïNl idkaøK" iu;=,s;;d idkaøKj,g wkqrEm fkdjk ksid iu;=,s;;dfõ § 

H2j, idkaøKfha laIh ùu x mol dmିଷ hehs is;uq' m%;sl%shdfõ iafgdhslsfhdñ;sh 

wkqj HI ys idkaøKfha jeä ùu 2x nj fmfka' 

    H2(g)        +        I2(g)          ⇌      2HI(g) 
wdrïNl/ mol dm-3  0.006                  0.004                 0.02 
fjki/ mol dm-3  - 𝑥     - 𝑥                  +2 𝑥 
iu;=,s;;dfõ §/ mol dm-3 (0.006 - 𝑥)    (0.004 - 𝑥)      (0.02  +2𝑥) 
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iu;=,s;;d ksh;h, 𝐾ୡ =    
[ୌ୍(୥)]మ

[ୌమ(୥)][୍మ(୥)]
 =  64 =  

(଴.଴ଶ  ାଶ ௫)మ

(଴.଴଴଺ ି ௫)(଴.଴଴ସ ି ௫)
 

yria .=Ks;fhka j¾. iólrKhla ,efí¦ 

fuh: 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 wdldrfha iólrKhla jk w;r my; iólrKfhka x 
i`oyd úi`ÿu ,efí' 

 

 
fuh j¾. iólrKh i`oyd fh§fuka wmg x = 0.010 mol dm-3 

yd 0.002 mol dm-3 

hk úi`ÿï ,efí' iu;=,s;;d idkaøKh" wdrïNl idkaøKhg jvd jeä úh 

fkdyels neúka 0.010 mol dm-3 
hk w.h ms<s.; fkdyels h' tneúka x ys ms<s.; 

yels w.h 0.002 mol dm-3 
fõ' 

⸫  iu;=,s;;d idkaøK fufia fjhs: 

 

60𝑥ଶ  − 0.72 𝑥 + 11.34 × 10ିସ = 0 

𝑥 =  
−𝑏 ±  √𝑏ଶ − 4𝑎𝑐

2𝑎
 

[Hଶ(g)]  = (0.006 −  0.002)  = 0.004 mol dmିଷ 
[Iଶ(g)]   = (0.004 −  0.002)  =  0.002 mol dmିଷ 
[HI(g)]  = (0.02 +  0.004)  =  0.024 mol dmିଷ 

 
 
 

2'9 rEmh H2(g) + I2(g) ⇌ 2HI(g) m%;sl%shdfõ ridhksl iu;=,s;;dj fj; fomiska u 

t<ôh yels h' ñka woyia jkafka H2 yd I2 ñY%Khla fyda HIj,ska fyda 

m%;sl%shdj jï fyda ol=Kq jk ljr fyda me;a;lska wdrïN l< yels nj h' 

m%;sl%shdj H2 yd I2j,ska wdrïN lrk ,oafoa kï wkql%ufhka tajd 

m%udKfhka wvq jk w;r" HI M, m%udKh jeä fõ' wfkla w;g HIj,ska 

m%;sl%shdj wdrïN lrk ,oafoa kï ld,h;a iu`. H2 yd I2j, m%udKh jeä 

jk w;r HI m%udKh wvq fõ' 
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2'9 ksoiqqk 

400 K § 1.0 dm3
l ixjD;" oDV m%;sl%shd n`ÿkla ;=< N2O4 jdhqj ujq, 0.15la ;nd 

N2O4(g) ⇌ 2NO2(g) iu;=,s;;djg t<öug bv yßk ,È' iu;=,s;;dfõ § n`ÿk 

;=< uq¿ mSvkh 9.0 × 10ହ Pa nj fidhd .eksKs' iu;=,s;;dfõ § tla tla 

ix>glfha wdxYsl mSvkh .Kkh fldg tkhska Kp  yd Kc  .Kkh lrkak' 
 
ms<s;=r 

N2O4(g) jdhqfõ mßmQ¾K yeisÍu Wml,amkh lrñka; 
PV = nRT 

⸫wdrïNl mSvkh =  4.98 × 10ହ Pa 
my; ±lafjk m%;sl%shdj i,lkak' 

      N2O4 (g)                  ⇌                2NO2 

wdrïNl mSvkh/ Pa:  5.0 × 10ହ       0  
mSvk fjki/ Pa:             𝑥        2 𝑥 

iu;=,s;;dfõ § mSvkh/ Pa: (5.0 × 10ହ  − 𝑥 )                 2 𝑥 
 

iu;=,s;;dfõ § uq¿ mSvkh; Puq¿   =   𝑃୒మ୓ర
 +   𝑃୒୓మ

 

   9.0 × 10ହPa = ൣ൫5.0 × 10ହ – 𝑥 ൯  +  2𝑥 ൧Pa

⬚ ⬚

 

     𝑥 = 4.0 × 10ହ 𝑃𝑎  
 𝑃୒మ୓ర

= 1.0 × 10ହPa iy  𝑃୒୓మ
 = 8.0 × 10ହPa 

    𝐾୮ =   𝐾ୡ(𝑅𝑇)∆௡; iy ∆𝑛 = 2 − 1 = 1 

    𝐾ୡ =   
 ௄౦

(ோ்)
   =  

଺.ସ ×ଵ଴ల ୔ୟ×ଵ଴షయ

଼.ଷଵସ×ସ଴଴ ୎ ୫୭୪షభ =   1.9 mol dmିଷ 

 

𝑃୒మ୓ర
=  0.15 mol × 8.314 J molିଵKିଵ × 400 K ≈ 5.0 × 10ହ Pa 

 𝐾୮ =  
(𝑃୒୓మ

)ଶ

൫𝑃୒మ୓ర
൯

 =    
(8.0 × 10ହ Pa)ଶ

(1.0 × 10ହ Pa)
 = 6.4 × 10଺ Pa 

 
2'10 ksoiqk 

ldnka fudfkdlaihsâ jdhqfjka whka(II) Tlaihsâ TlaisyrKh ùfuka hlv 

f,dayh yd ldnka vfhdlaihsâ we;s fõ' 1000 K § fï m%;sl%shdfõ Kp 0.25 fõ' 
FeO(s) + CO(g) ⇌  Fe(s) + CO2(g) 

 

wdrïNl wdxYsl mSvk" 𝑃େ୓(୥) = 1.0 ×  10ହPa  yd 𝑃େ୓మ(୥) = 0.50 × 10ହPa ù kï 

1000 K § CO yd CO2 jdhqj, iu;=,s;;d wdxYsl mSvk ljf¾ o@ .Kkh lrk ,o 

w.h ms<sn`o újrKh lrkak' 
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ms<s;=r 

wmg wdrïNl idkaøKj,ska iu;=,s;;d idkaøK .Kkh lrk wdldrhg u 

wdrïNl wdxYsl mSvkj,ska iu;=,s;;d wdxYsl mSvk .Kkh l< yels h' wk;=rej 

idkaøK fjkqjg wdxYsl mSvk wdfoaY l< yels h' 

         FeO(s)  +  CO(g)    ⇌    Fe(s)   +   CO2(g) 

wdrïNl mSvkh/ Pa   1.0 ×  10ହ   0.50 × 10ହ 
mSvk fjki / Pa                                -𝑥    +x  

iu;=,s;;d mSvkh/ Pa                        ((1.0 × 10ହ)- 𝑥)         ((0.50 ×  10ହ)+𝑥)  
 

𝑥 ys RK w.fhka ye`.fjkafka iu;=,s;;dj lrd <`.d ùu i`oyd M,j,ska 

m%;sl%shl iEfok mßÈ m%;sl%shdj isÿ jk njhs' m%;sl%shdfõ wdrïNl Q hk m%;sl%shd 

,íêh iu;=,s;;d ksh;hg jvd jeä neúka (𝑄୮ =
଴.ହ

ଵ.଴
=   0.5 > 𝐾୮ )fuh w¾:j;a 

h' tkï Y=oaO m%;sl%shdj yeu úg u isÿ jkafka M,j, isg m%;sl%shl fj;g ^ol=fKa 

isg jug& h' 

𝑃େ୓(୥) yd  𝑃େ୓మ(୥) jHq;amkak w.h Ndú; lr  𝐾୔ h<s .Kkh lsÍfuka fï nj 

;yjqre l< yels h'  𝐾୮ =  
଴.ଷ଴ × ଵ଴ఱ ୔ୟ

ଵ.ଶ଴ × ଵ଴ఱ ୔ୟ
  =  0.25 . tneúka by; § we;s m%;sl%shdj 

jug .uka lrhs' 
 

 𝐾௉ =  
൫𝑃େ୓మ(୥)൯

൫𝑃େ୓(୥)൯
 =   0.25 =  

((0.50 × 10ହ) +  𝑥)

((1.0 ×  10ହ) −  𝑥)
 

(0.25 ×  10ହ) − 0.25𝑥     = (0.50 × 10ହ) + 𝑥 
𝑥     =  −0.20 ×  10ହ Pa 

∴  𝑃େ୓(୥) = 1.20 × 10ହ Pa  

𝑃େ୓మ(୥) = 0.30 × 10ହ Pa  

 
2'11 ksoiqk 

W;afm%arlhla yuqfõ yhsv%cka yd t;s,Ska (C2H4) w;r isÿ jk ridhksl m%;sl%shdj 

u`.ska tf;aka ^C2H6& iE§u i`oyd iólrKh fufia h:       
      H2(g) + C2H4(g) ⇌  C2H6(g). 

25 °C § fï m%;sl%shdfõ iu;=,s;;d ksh;h" Kc= 9.6 × 1018 
fõ' 25 °C § l=vq lrk 

,o ksl,a W;afm%arlh yuqfõ 0.200 mol dm-3 H2 jdhqj yd 0.155 mol dm-3 C2H4 

jdhqj ñY%Khla mj;ajd .; fyd;a ñY%Kfha wvx.= tla tla øjHfha iu;=,s;;d 

idkaøKh l=ula o@ 
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ms<s;=r 

Kc ys b;d by< w.fhka fmkakqï lrkafka m%;sl%shdj iïmQ¾K;ajh lrd hk njhs' 

yhsv%cka jdhq m%udKh ^0.200 mol dm-3
&" t;s,Ska jdhq m%udKhg ^0.155 mol dm-3

& 

jvd jeä fyhska ish¨ t;s,Ska m%udKh jeh ù tf;aka 0.155 mol dm-3 
iEfok nj 

meyeÈ,s h' tneúka b;sß yhsv%cka m%udKh ^0.200-0.155& mol dm-3 = 0.045 mol dm-3 

fõ' bÈß m%;sl%shdfõ Kc b;d by< neúka wdmiq m%;sl%shdfõ iu;=,s;;d ksh;h b;d 

l=vd úh hq;= h' fï moku wkqj C2H6 ys 𝑥 m%udKhla jeh jk mßÈ m%;sl%shdj isÿ 

jk nj ie,lsh yels jk w;r" tkhska my; ±lafjk iu;=,s;;dj f.dv kef`.a' 
    H2(g)       +      C2H4(g)          ⇌          C2H6(g) 
wdrïNl/ mol dm-3      0.045  0.0   0.155 
fjki/ mol dm-3  + 𝑥  + 𝑥   - 𝑥 
iu;=,s;;dfõ §/ mol dm-3 (0.045+𝑥)        x   0.155–𝑥 
 

 𝐾ୡ =    
[େమୌల(୥)]⬚

[ୌమ(୥)][େమୌర(୥)]
= 9.6 × 1018  =

(଴.ଵହହ ି ௫)

(଴.଴ସହା௫)௫
 ≈  

(଴.ଵହହ )

(଴.଴ସହ)௫
  ^x b;d l=vd neúka& 

x     =    3.6 × 10-19  mol dm-3 

 
[H2(g)]      =  0.045 mol dm-3 

[C2H4(g)]  =  3.6 × 10-19 mol dm-3 

[C2H6(g)]  =  0.155 mol dm-3 

 
w.hhka Kc m%ldYkfha wdfoaY lsÍfuka wmg ms<s;=r mÍlaId lr ;yjqre l< yels h' 

 

tkï: lrk ,o Wml,amkh ksjerÈ fõ' 

 

 𝐾ୡ =    
[CଶH଺(g)]⬚

[Hଶ(g)][CଶHସ(g)]
=  

0.155

0.045 (3.6 × 10ିଵଽ)
= 9.6 ×  10ଵ଼ 

 
2'1'12  iu;=,s;;dj flfrys n,mdk idOl 

by; idlÉPd wkqj ridhksl iu;=,s;;djla hkq ksh; WIaK;ajhl § ixjD;" oDV 

moaO;shl Woa.; jk bÈß yd wdmiq m%;sl%shdj, ;=,khla nj wms ±ka oksuq' 

mÍlaIKd;aul ;;a;ajj, fjkialï fï ;=,khg ndOd lr wjYH M,h jeämqr fyda 

wvqfjka fyda iEfok mßÈ iu;=,s;;d ,laIHh úia:dmkh lrhs' WodyrKhla f,i    

iu;=,s; ,laIHh ol=Kg úia:dmkh jkafka hehs wm mjik úg bka woyia jkafka 

Y=oaO m%;sl%shdj jfï isg ol=Kg isÿ jk nj h' fuys úf,dauh o tn`ÿ h' idkaøKh" 

mSvkh" mßudj yd WIaK;ajh mÍlaIKd;aulj md,kh l< yels úp,H fõ' fuys § fï 

tla tla úp,Hhla iu;=,s;;dfõ we;s m%;sl%shd moaO;shla flfrys n,mdkafka flfia 

±hs wms mÍlaId lruq' by; úp,H iu;=,s;;d ñY%Khl ixhq;sh flfrys we;s lrk 

.=Kd;aul M,h" fykaß ¨ù f,a peg,sh¾ kue;s m%xi ridhk úoHd{hd úiska m<uq 

jrg úia;r lrk ,o uQ,O¾uh Ndú;fhka mqfrdal:kh l< yels h' 
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f,a peg,sh¾ uQ,O¾uh: 
moaO;shl iu;=,s;;d ;;a;ajh ks¾Kh lrk ´kE u idOlhl fjki" tlS fjki wvq 

lr ,k fyda tys M,hg tfrys jk fyda mßÈ moaO;sh fjkia lsÍug fya;= fõ' 

fuh ish¨ fN!;sl yd ridhksl moaO;sj,g fhÈh yelafla h' 

 
idkaøK fjkfiys n,mEu 

fmdÿfõ hï m%;sl%shlhla$ M,hla tl;= lsÍfuka$ bj;a lsÍfuka iu;=,s;;dj flfrys 

n,mEula isÿ l< úg we;s jk m%;sM,h f,a peg,sh¾ uQ,O¾uh wkqj fufia fm/hsh 

yels h: 

 tl;= lrk ,o øjHh jeh flfrk ÈYdjg Y=oaO m%;sl%shdj isÿ ùfuka tl;= 

lrk ,o m%;sl%shlh$ M,h ksid we;s jk idkaøKfha n,mEu wfydais flf¾' 

 bj;a lrk ,o øjHh ckkh flfrk ÈYdjg Y=oaO m%;sl%shdj isÿ ùfuka bj;a 

lrk ,o m%;sl%shlh$ M,h ksid we;s jk idkaøKfha n,mEu wfydais flf¾' 

fjk;a jpkj,ska lsj fyd;a: 
“iu;=,s;;dfõ we;s m%;sl%shdjl ´kE u m%;sl%shlhl fyda M,hl idkaøKh fjkia l< 

fyd;a" idkaøK fjkfiys n,mEu wju jk mßÈ iu;=,s;;d ñY%Kfha ixhq;sh fjkia 

fõ'” 
my; oelafjk m%;sl%shdj i,luq: 

H2(g) + I2(g)  ⇌   2HI(g) 

iu;=,s;;dfõ mj;akd m%;sl%shd ñY%Khg yhsv%cka jdhqj tl;= l< fyd;a m%;sl%shdfõ 

iu;=,s;;djg ndOd fõ' th m%lD;su;a lr .ekSug yhsv%cka jeh flfrk ÈYdjg 

m%;sl%shdj isÿ jkafka h' tkï" yhsv%cka jv jvd whäka iu`. m%;sl%shd lr yhsv%cka 

whvhsâ idok w;r iu;=,s;;dj ol=Kg ^bÈßhg& keUqre fjhs' fuh" m%;sl%shlhla$ 

M,hla tl;= lsÍfï §" th uq,a ñY%Kfha mej;s tu m%;sl%shlfha$ M,fha idkaøKh wvq 

flfrk mßÈ kj iu;=,s;;dj ilia fõ hk f,a peg,sh¾ uQ,O¾uhg tl`. jkafka h' 

fï moaO;sh 2'10 rEmfhka meyeÈ,s flf¾' 
 

 
 

2'10 rEmh H2(g) + I2(g)  ⇌ 2HI(g) m%;sl%shdjg H2 tl;= lsÍfï § m%;sl%shlj, yd 

M,j, idkaøK fjki flfrys we;s jk n,mEu 
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Qc  idOlh wdY%fhka fï yeisÍu meyeÈ,s l< yels h' 

 𝑄ୡ =    
[HI(g)]ଶ

[Hଶ(g)][Iଶ(g)]
 

iu;=,s;;dfõ § yhsv%cka tl;= lsÍfuka m%;sM,h jkafka yrfha úYd,;ajh jeä ùu yd 

tkhskA" 𝑄ୡ ys w.h Kc g jvd wvq ùuhs' fï n,mEu wfydais lsÍug jv jvd yhsv%cka 

jdhqj jeh lrñka bÈß m%;sl%shdj m%uqL fjhs' tkï ld,h;a iu`. kj iu;=,s;;djla 

lrd t<fUk mßÈ bÈß m%;sl%shdj jv jvd isÿ lrñka moaO;sh h<s ilia fjhs' tfia u 

M,hl bj;a lsÍu bÈß m%;sl%shdjg ys;lr jk nj;a tys § M,j, idkaøKh by< hk 

nj;a wmg f;areï .; yels h' 

whka(III) ;fidaihfkaÜ iu;=,s;;d moaO;sh úoHd.drfha § mÍlaIdjg ,la l< yels 

;j;a ir, moaO;shls' [Fe(SCN)3] fyd`Èka c,fha ødjKh ù r;= meye;s ødjKhla fohs' 

fï r;= meyehg fya;=j [FeSCN]2+ 
whkhhs' ú>gkh fkdjqKq [FeSCN]2+ 

whkh yd 

Fe3+ 
yd SCN- 

whk w;r iu;=,s;;dj my; ±lafõ' 

[FeSCN]2+(aq)  ⇌  Fe3+(aq)         +       SCN-(aq) 
                 r;=      <d ly   wj¾K 

ødjKhg fidaähï ;fhdaihfkaÜ (NaSCN) iaj,amhla tl;= lrk ,o l,ays iu;=,s; 

moaO;sh flfrys fhÿKq n,mEu lrK fldg" SCN-(aq) whkfha idkaøKh jeä fõ' 

fï n,mEu n,j;a lsÍug" Fe3+(aq) whk iuyrla SCN-(aq) whk iu`. m%;sl%shd lr 

iu;=,s;;dj ol=fKa isg jug úia:dmkh lrk w;r" ødjKfha r;= meyefha ;Sj%;dj 

jeä fõ' tfia u uq,a ødjKhg Fe3+(aq) whk tl;= lrk ,oafoa kï thska o 

iu;=,s;;dj ol=fKa isg jug úia:dmkh jk w;r" ødjKfha r;= meyeh jeä fõ' 

;j o wmg by; iu;=,s;;dj fufia o ,súh yels h' 

Fe3+(aq)         +        SCN-(aq)     ⇌     [FeSCN]2+(aq) 
        <d ly                 wj¾K                    r;=  

wm úiska tl;= lsÍu i`oyd f;dard .kq ,nk m%;sl%shlh yd M,h wkqj fï 

iu;=,s;;dj bÈß ÈYdjg fyda wdmiq ÈYdjg úia;dmkh l< yels h' Fe3+ 
yd SCN- 

whk 

bj;a lrk m%;sldrl tl;= lsÍfuka m%;súreoaO ÈYdjg iu;=,s;;dj úia:dmkh l< 

yels h' ksoiqkla f,i Tlai,sla wï,h (H2C2O4), Fe3+ 
whk iu`. m%;sl%shd lr 

[Fe(C2O4)3]
3– 

hk ia:dhs ixlS¾Kh idoñka ksoyia Fe3+ 
whk idkaøKh wvq lrhs' f,a 

peg,sh¾ uQ,O¾uhg wkqj bj;a jQ Fe3+ 
whk ksid idkaøK n,mEu" Fe3+

 whk h<s 

ksmojñka [Fe(SCN)]2+ 
whk ú>gkh ùfuka bj;a flf¾' fuys § [Fe(SCN)]2+  

whk 

idkaøKh wvq jk neúka r;= meyefha ;Sj%;dj wvq fõ' 

fï M,h my; § we;s m%;sl%shdj,ska meyeÈ,s l< yels h: 

3H2C2O4(aq) + Fe3+(aq)   [Fe(C2O4)3]
3-(aq) + 6H+(aq)   

yd 

[FeNCS]2+(aq)  ⇌   Fe3+(aq) + SCN-(aq) 
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Hg2+ 
whk SCN– 

whk iu`. m%;sl%shd lr [Hg(SCN)4]
2– 

ia:dhs ixlS¾K whkh idok 

neúka c,Sh HgCl2ødjKhla tl;= l< úg o r;= meyeh wvq fjhs' ksoyia SCN– 
whk 

bj;a lsÍu tu whk ksmfok mßÈ iu;=,s;;dj ol=fKa isg jug úia:dmkh lrhs' 

wfkla w;g" KSCN tl;= lsÍu ødjKfha j¾K ;Sj%;dj jeä lrhs' th iu;=,s;;dj 

ol=Kg úia:dmkh lrk fyhsks' 

HgCl2(aq) + 4SCN-(aq)  [Hg(SCN)4] 
2-(aq) + 2Cl- (aq)     

yd 
[FeNCS]2+(aq) ⇌ Fe3+(aq) + SCN-(aq) 

 
ksoiqk: 
wefudakshd ixYaf,aIKhg Wmfhda.s lr .kakd fyan¾ l%ufha my; § we;s iu;=,s;;dj 

i,ld n,uq: 
N2(g) + 3H2(g)  ⇌   2NH3(g)              Kc = 0.291 at 700 K 

 
700 K § N2 0.50 mol dm-3, H2 3.00 mol dm-3 

yd NH3 1.98 mol dm-3 
iys; iu;=,s;;d 

ñY%Khla wm i;=j we;ehs o N2(g)  idkaøKh 1.50 mol dm-3 
olajd jeä lsÍfuka 

iu;=,s;;djg ndOd lrk ,oafoa hehs o is;uq' N2j,ska hï m%udKhla NH3 njg 

mßj¾;kh lsÍfuka N2 idkaøKh jeä ùu ksid we;s jQ ixfrdaOh ,sys,a jk mßÈ 

m%;sl%shdj isÿ jk nj f,a peg,sh¾ uQ,O¾ufhka m%ldY fõ' bÈß m%;sl%shdfõ § jdhq wKq 

ixLHdfõ wvq ùu ixfrdaOh bj;a lsÍug fya;= jk nj fuys § meyeÈ,s h' tkï" ;=,s; 

iólrKfha iafgdhslsfhdñ;shg wkqj N2 idkaøKh wvq jk úg H2 idkaøKh o wvq 

úh hq;= w;r NH3 idkaøKh jeä úh hq;= h'  
 
fï fjkia ùï 2'11 rEmfhka meyeÈ,s l< yels h' 

 
 

2'11 rEmh N2 tl;= lsÍu ksid N2(g) + 3H2(g) ⇌2NH3(g) m%;sl%shdfõ m%;sl%shlj, 

yd M,j, idkaøK fjki flfrys we;s flfrk n,mEu 

 

f,a peg,sh¾ uQ,O¾ufha kS;s iu;=,s;;djg fh¥ l, N2(g) yd H2(g) idkaøKfha jeä 

lsÍulska fyda NH3(g) idkaøKfha wvq lsÍulska wefudakshd M,odj jeä flfrk nj ±ka 

wmg jgyd .; yels h' my; § we;s igyk iu;=,s;;d ,laIHh flfrys we;s flfrk 

n,mEu iïmsKavkh fldg olajhs' 
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1 igyk N2(g) fyda H2(g) idkaøKfha jeä ùu fyda NH3(g) idkaøKfha wvq ùu 

iu;=,s;;dj jfuka ol=Kg úia:dmkh lrhs' N2(g) fyda H2(g) idkaøKfha wvq 

ùu fyda NH3(g) idkaøKfha jeä ùu iu;=,s;;dj ol=fKka jug úia:dmkh 

lrhs' 
 

fhdok ,o ixfrdaOhla iu;=,s;;d ñY%Khl ixhq;sh flfrys we;s lrk fjkialï 

mqfrdal:kh lsÍug f,a peg,sh¾ uQ,O¾uh WmldÍ jqj;a tlS fjkia lï we;s jkafka 

uka±hs bka meyeÈ,s fkd flf¾' flfia jqj o m%;sl%shdfõ Qc idOlh ie,ls,a,g 

.ekSfuka wmg m%;sM,h wjfndaO lr .; yels h' 700 K § N2, H2 yd NH3j, idkaøK 

ms<sfj<ska 0.50 mol dm-3, 3.00 mol dm-3, yd 1.98 mol dm-3 
jk wdrïNl iu;=,s;;d 

ñY%Kfha Qc, Kc (0.291) iu;=,s;;d ksh;hg iudk fõ' ta moaO;sh iu;=,s;;dfõ 

mj;sk neúks' 

 𝑄ୡ =    
[୒ୌయ(୥)]మ

[୒మ(୥)]ൣୌమ(ౝ)]య൧
  = 

[ଵ.ଽ଼]మ

[଴.ହ][ଷ.଴]య]
 =   0.29 =    𝐾ୡ 

N2 idkaøKh 1.50 mol dm-3, olajd by< kxjd iu;=,s;;dj ixfrdaOhlg Ndck l< úg 

iu;=,s;;d ksh; m%ldYkfha yrh jeä jk w;r 𝑄ୡ, 𝐾ୡ g jvd my< w.hlg wvq fõ' 

 𝑄ୡ =    
[୒ୌయ(୥)]మ

[୒మ(୥)][ୌమ(୥)]య]
  = 

[ଵ.ଽ଼]మ

[ଵ.ହ][ଷ.଴]య]
 =   0.0968 < 𝐾ୡ 

 
moaO;sh kj iu;=,s; wjia:djlg m;a ùug kï 𝑄ୡ jeä úh hq;= h' tkï iu;=,s;;d 

ksh; m%ldYkfha ,jh jeä ù yrh wvq úh hq;= h' ñka .uH jkafka f,a peg,sh¾ 

uQ,O¾ufhka fm/fhk mßÈ NH3(g)  njg" N2 M, yd H2(g) M, Y=oaO mßj¾;khla isÿ 

jk nj h' 2'11 rEmfhka fmkakqï flfrk mßÈ fuys § N2(g), H2(g) yd NH3(g) M, 

idkaøK ms<sfj<ska 1.31 mol dm-3, 2.43 mol dm-3 
yd 2.36 mol dm-3 

jk 

w;r 𝑄ୡ h<s;a 𝐾ୡ g iudk fjhs' 

 𝑄ୡ =    
[ଶ.ଷ଺]మ

[ଵ.ଷଵ][ଶ.ସଷ]య]
  =0.29 =  𝐾ୡ 

ksoiqka: 
>k⇌ jdhq moaO;sj,g f,a peg,sh¾ uQ,O¾uh fh§u: 
Odrd WIaulhla ;=< hlv ksê" f,dayuh hlv njg TlaisyrKh jk úg whka(III) 
Tlaihsâ yd ldnka fudfkdlaihsâ fufia m%;sl%shd fõ: 

Fe2O3(s) + 3CO(g) ⇌ 2Fe(l) + 3CO2(g) 
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my; ±lafjk wdldrj,ska iu;=,s;;d ñY%Khla ixfrdaOkh flfrk úg Y=oaO 

m%;sl%shdfõ ÈYdj mqfrdal:kh lsÍug wms m%;sl%shdfõ  𝑄ୡ idOlh wdY%fhka fjkig 

fya;= meyeÈ,s lrñka f,a peg,sh¾ uQ,O¾uh Ndú; lruq'  

(a) Fe2O3 tl;= lsÍu 

(b) CO2 tl;= lsÍu 
(c) CO tl;= lsÍu 

(a) Fe2O3 ixY=oaO >khla neúka tys idkaøKh 1g iudk jk w;r Fe2O3 tl;= 

lsÍfï§ th fjkia fkdfõ' tneúka idkaøK ixfrdaOhla fkdfhdok w;r" uq,a 

iu;=,s;;dj iq/fla' 
(b) bj;a jk CO2 ksid we;s jk idkaøK ixfrdaOh" CO2 h<s ksmojñka m%;sl%shlj, 

isg M, fj; isÿ jk Y=oaO m%;sl%shd úia:dmkfhka ,sys,a flfrk nj f,a peg,sh¾ 

uQ,O¾ufhka fm/fha' 
(c) bj;a jk CO ksid Woa.; jk idkaøK ixfrdaOh" CO h<s ksmojñka M,j, isg 

m%;sl%shl fj; isÿ jk Y=oaO m%;sl%shd úia:dmkfhka ySk jk nj f,a peg,sh¾ 

uQ,O¾ufhka fm/fha' m%;sl%shdfõ  𝑄ୡ idOlh fufia h: 

 𝑄ୡ =    
[COଶ(g)]ଷ

[CO(g)]ଷ
 

 
[CO] wvq lsÍfuka iu;=,s;;djg ndOd flfrk úg" 𝑄ୡ > 𝐾ୡ jk mßÈ  𝑄ୡ jeä fõ' 

moaO;sh kj iu;=,s; ;;a;ajhlg m;a lsÍug  𝑄ୡ wvq úh hq;= h; tkï [CO2] wvq ù 
[CO] jeä úh hq;= h' tfyhska" f,a peg,sh¾ uQ,O¾ufhka fm/fhk mßÈ Y=oaO 

m%;sl%shdj M,j, isg m%;sl%shl fj; .uka lrhs' 

 

1 ksoiqk: 
my; ±lafjk iólrKhg wkqj f,â ldnfkaÜ" f,â Tlaihsâ yd ldnka vfhdlaihsâ 

njg úfhdackh fjhs' 

PbCO3(s)   ⇌   PbO(s) + CO2(g) 

PbCO3 yd PbO >k jk neúka iu;=,s;;d ksh;h yqfola K = [CO2(g)] fõ' fok ,o 

WIaK;ajhl § >k PbCO3 yd >k PbO wvx.= jk ´kE u moaO;shl iu;=,s;;dfõ § 

we;af;a tl u CO2 jdhq idkaøKhla jk w;r" th mj;akd >kj, m%udK fyda wkqmd; 

wkqj fjkia jkafka ke;' fuh 2'12 rEmfha ±lafjk" tl;= lrk ,o >k PbCO3 

m%udKh yd CO2 jdhq idkaøKh w;r m%ia;drfhka wjfndaO lr .; yels h' wdrïNfha 

§" PbCO3 Kg iudk CO2 idkaøKhla §ug m%udKj;a fkdjk neúka tl;= lrk ,o 

PbCO3 iïmQ¾Kfhka CO2 njg úfhdackh fõ' tfyhska m%ia;drfha jï fldgiska 

ksfhdackh jkafka CO2 yd PbO muKla wvx.= jkakd jQ o tfyhska iu;=,s;;dfõ 

fkdmj;skakd jQ o moaO;shls' wfkla w;g" CO2 idkaøKh Kg hï;ñka iudk ùug 

muKla m%udKj;a PbCO3 m%udKhla tl;= lrk ,o l,ays" moaO;sh iu;=,s;;djg 

t<fUk w;r bka Tíng PbCO3 tl;= lsÍfuka CO2 idkaøKh flfrys n,mEula we;s 

fkd fõ' tneúka m%ia;drh ;sria f¾Ldjla fjhs' fï ksid ;sria f¾Ldfõ fkdmsysgk 

´kE u CO2 idkaøKhlska wiu;=,s; wjia:djla ksfhdackh flfrk w;r" tys § 
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m%udKj;a ;rï PbCO3 yd PbO wef;d;a moaO;sfha ixhq;sh iu;=,s;;dj ;yjqre jk 

mßÈ ilia fjhs' WodyrKhla jYfhka 2'12 rEmfha A f,i kï lr we;s ,laIHfha § 

CO2 idkaøKh ;sria f¾Ldjg by<ska neúka th CO2 ys iu;=,s;;d idkaøKhg by<ska 

jQ CO2 idkaøKhlg (Q > K) wkqrEm fjhs' iu;=,s;;dj lrd meñKSug moaO;sh CO2  

idkaøKh wvq lr .; hq;=h' th l< yelafla CO2 jdhqj >k PbO yd m%;sl%shd fjñka 

>k PbCO3 iE§fuka muKls' tfyhska CO2 idkaøKh Kg iudk jk ;=re m%;sl%shdj 

jï me;a;g isÿ jkq we;' óg m%;súreoaOj" rEmfha B ,laIHfha § CO2 idkaøKh ;sria 

f¾Ldjg my<ska msysgk neúka thska CO2 ys iu;=,s;;d idkaøKhg jvd wvq 

idkaøKhla (Q < K) ksrEmKh fõ' iu;=,s;;djg t<öug moaO;sh CO2 idkaøKh 

jeä lr .; hq;= fõ' th l< yelafla CO2 jdhqj yd >k PbO idoñka >k PbCO3 

úfhdackh lsÍfuka muKs' 

 
2'12 rEmh   wdrïNfha § CO2 jdhqj yd >k PbO foñka PbCO3 úfhdackh jk neúka CO2 

jdhq idkaøKh" tl;= lrkq ,nk >k PbCO3 m%udKh iu`. f¾Çhj jeä 

fjhs' CO2 idkaøKh" iu;=,s;;d idkaøKfha w.hg meñKs l,ays" WIaK;ajh 

ksh;j mj;sk ;=re" PbCO3 jeäfhka tl;= lsÍfuka CO2 idkaøKh flfrys 

n,mEula we;s fkd fõ' 
 

2 ksoiqk: 
yhsv%cka úiska leâñhï Tlaihsâ TlaisyrKh lr" f,dayuh leâñhï yd c, jdIam 

iE§fï m%;sl%shdj f,a peg,sh¾ uQ,O¾uh ms<sn`o wmf.a wjfndaOh ;j ÿrg;a mq¿,a 

lrhs' 

CdO(s) + H2(g) ⇌ Cd(s) + H2O(g) 

fuys iu;=,s;;d ksh;h Kc, [H2O(g)]/ [H2(g)] fõ' WodyrKhla f,i: iu;=,s;;dfõ § 
[H2O(g)] fo.=K l< fyd;a" moaO;sh iu;=,s;;dfõ mj;ajd .ekSu i`oyd [H2(g)] o 

fo.=K l< hq;= h' iu;=,s;;dfõ § [H2O(g)] yd [H2(g)] w;r m%ia;drh Kc nEjqñka hq;a 

ir, f¾Ldjls' ;j o f¾Ldj u; msysgk H2O(g) yd H2(g) idkaøK hq.,a iu;=,s;;d 

wjia:djg wkqrEm h' tn`ÿ m%;sl%shdj, § moaO;sfha ixhqlsh iu;=,s;;d f¾Ldj lrd 

fhduq lrkafka ljr ÈYdjg m%;sl%shdj isÿ ùfuka o" ta ÈYdjg m%;sl%shdj .uka lrhs' 

WodyrKhla f,i 2'13 rEmfha A ,laaIHh f¾Ldjg my<ska fõ' [H2O(g)]/ [H2(g)] 
wkqmd;h" iu;=,s;;d ñY%Khl ta wkqmd;hg jvd wvq nj (Q < K) ñka oelafõ' fuys § 

H2 jeh lrñka yd H2O ksmojñka m%;sl%shdj ol=Kq ÈYdjg isÿ jk w;r" fuh idkaøK 

wkqmd;h by< kexùug;a th jug yd f¾Ldj foig .uka lrùug;a fya;= fõ' óg 
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úf,dau f,i" 2'13 rEmfha B ,laIHh f¾Ldjg by<ska msysgkakls' [H2O(g)]/ [H2(g)] 
wkqmd;h" iu;=,s;;d ñY%Khl ta wkqmd;hg jvd jeä nj (Q > K) ñka m%ldY fõ' 

fuúg m%;sl%shdj ,shd we;ss mßÈ H2O jeh lrñka H2 ksmojñka jug .uka lrk w;r" 

th idkaøK wkqmd;h my<g yd ol=Kg" tkï f¾Ldj foig fhduq lsÍug fya;= fõ' 

 
 
 
 
 
 
 
 
 
 

 

2'13 rEmh  ljr fyda H2O(g) iu;=,s;;d idkaøKhlg we;af;a tl u H2(g) 
idkaøKhls' fï idkaøK foflys úYd,;aj wkqf,dauj iudkqmd;sl 

neúka úYd, [H2O(g)] lg úYd, [H2(g)] la o w,am [H2O(g)] lg 

w,am [H2(g)] la o wkqrEm fõ' fuys" f¾Ldfõ nEjqu Kc g iudk fõ' 

 
 

mSvkfha yd mßudfõ fjkia ùï 

mßud fjki ksid we;s jk mSvk fjkila iu;=,s;;d ñY%Khla flfrys n,mdkafka 

flfia oehs úoyd oelaùu i`oyd wms h<s;a wefudakshdj, fyan¾ ixYaf,aIKh fj; 

yefruq' m%;sl%shdfõ ;=,s; iólrKfhys m%;sl%shl me;af;a jdhq ujq, 4la o M, me;af;a 

jdhq ujq, 2la o fõ: 
N2(g) + 3H2(g) ⇌ 2NH3(g)   Kc= 0.29, 700 K § 

 
mßudj wvq lsÍfuka mSvkh jeä l< fyd;a iu;=,s;;d ñY%Kfha ixhq;shg l=ula fõ o@ 

^ksh; WIaK;ajfha § mßmQ¾K jdhqjl ksh; ujq, m%udKhl mSvkh mßudjg 

m%;sf,dauj iudkqmd;sl fõ&. f,a peg,sh¾ uQ,O¾uhg wkqj jeä jQ mSvkfhka we;s jk 

ixfrdaOh wvq flfrk ÈYdjg m%;sl%shdj .uka lrhs' fuys wre; kï jdhq ujq, m%udKh 

wvq úh hq;= njhs' bÈß m%;sl%shdfõ § m%;sl%shl jdhq ujq, 4la jdhquh M, ujq, 2la njg 

mßj¾;kh jk neúka m%;sl%shdj bÈßhg nr jk nj wms mqfrdal:kh lruq' fmdÿfõ 

f,a peg,sh¾ uQ,O¾ufhka fufia mqfrdal:kh flf¾:  

 mßudj wvq lsÍfuka isÿ jk mSvkh jeä lsÍula Y=oaO m%;sl%shdj jdhq ujq, 

m%udKh wvq jk w;g isÿ lrhs' 

 mßudj jeä lsÍfuka isÿ jk mSvkh wvq lsÍula" Y=oaO m%;sl%shdj jdhq ujq, 

m%udKh jeä jk w;g isÿ lrhs' 

mSvk ^mßud& fjkialïj,g wkqrEmj f,a peg,sh¾ uQ,O¾uh l%shd;aul jkafka uka 

oehs f;areï .kq msKsi" 700 K mj;sk N2 jdhqj 0.50 mol dm-3, H2 jdhqj 3.00 mol dm-3 
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yd NH3 jdhqj 1.98 mol dm-3 
jQ iu;=,s;;d ñY%Kh i,luq' fuh iu;=,s;;dfõ mj;akd 

ñY%Khla neúka fuys Qc, Kcg (0.291) iudk fõ' 

 𝑄ୡ =    
[୒ୌయ(୥)]మ

[୒మ(୥)][ୌమ(୥)]య]
  = 

[ଵ.ଽ଼]మ

[଴.ହ][ଷ.଴]య]
 =   0.29 =    𝐾ୡ 

wm mßudj 2 idOlhlska wvq lr iu;=,s;;dj ixfrdaOhlg hg;a l< fyd;a wms uq¿ 

mSvkh muKla fkdj" tla tla m%;sl%shlfha yd M,fha wdxYsl mSvkh yd tkhska 

tajdfha ujq,sl idkaøKh o (ujq,sl;dj = n/V = P/RT) fo.=K lruq' ;=,s; iólrKfha 

jdhquh m%;sl%shl ujq, m%udKh" jdhquh M, ujq, m%udKhg jvd jeä neúka iu;=,s;;d 

ksh; m%ldYkfha yrfha jeä ùu" ,jfha jeä ùug jvd jeä h' tneúka  𝑄ୡys kj w.h 

iu;=,s;;d ksh;hg jvd wvq h' 

 𝑄ୡ =    
[୒ୌయ(୥)]మ

[୒మ(୥)][ୌమ(୥)]
  = 

[ଷ.ଽ଺]మ

[ଵ.଴][଺.଴]య]
 =   0.073 < 𝐾ୡ 

 
moaO;sh kj iu;=,s; wjia:djla fj; .uka lsÍug kï 𝑄ୡ jeä úh hq;= h' tkï f,a 

peg,sh¾ uQ,O¾ufhka fm/fhk mßÈ Y=oaO m%;sl%shdj m%;sl%shlj, isg M, fj;g .uka 

l< hq;= h' Ndú;fha § o¾YSh jYfhka 130 – 300 atm ;rfï by< mSvkhla hgf;a 

m%;sl%shdj isÿ lsÍfuka fyan¾ l%ufha wefudakshd M,odj jeä flf¾' 

 
ksIal%sh jdhqjla tl;= lsÍfuka we;s jk n,mEu 

ixjD;" oDV n`ÿkla ;=< m%;sl%shdj isÿ ùug ie,iSfuka mßudj ksh; j mj;ajd .kakd 

,oafoa kï yd m%;sl%shdjg iyNd.s fkdjk wd.ka jeks ksIal%sh jdhqjla ñY%Khg tl;= 

lrk ,oafoa kï iu;=,s;;dj fkdfjkiaj mj;S' ta ksh; mßudjl § ksIal%sh jdhqjla 

tl;= lsÍu ksid wdxYsl mSvk fyda m%;sl%shdjg iyNd.s jk øjHj, ujq,sl idkaøK 

fjkia jk m%;sl%shla fyda M,hla kï muKla m%;sl%shdfõ Q idOlh fjkia fõ' 

 

WIaK;aj fjkfiys n,mEu 

idkaøKh" mSvkh fyda mßudj fjkia lsÍfuka iu;=,s;;djg ndOd muqKqjk ,o ´kE 

u úfgl iu;=,s;;d ñY%Kfha ixhq;sh fjkia fjhs' ula ksid o h;a: fuys § 

iu;=,s;;d ,laIHfha isÿ jk fjki ksid Qc idOlh ;j ÿrg;a Kcg iudk fkdjk 

neúks' tfy;a fuys § iu;=,s;;d ksh;h fjkia fkd fõ' flfia jqj o WIaK;aj 

fjkila isÿ jQ úg Kc iu;=,s;;d ksh;fha w.h fjkia fkd fõ' fmdÿfõ" WIaK;ajh 

wkqj iu;=,s;;d ksh;fha isÿ jk fjki m%;sl%shdfõ ΔH ys i,l=K u; /`§ mj;S' 
 

 WIaK;ajh jeä jk úg ;dmodhl m%;sl%shdjl (ΔH RK jQ) iu;=,s;;d 

ksh;h wvq fõ' 
tu m%;sl%shdjla fufia ,súh yels h:  
m%;sl%shl ⇌ M, + ;dmh (ΔH < 0) 

 WIaK;ajh jeä jk úg ;dmdjfYdaIl m%;sl%shdjl (ΔH Ok jQ) 
iu;=,s;;d ksh;h jeä fõ' 
tn`ÿ m%;sl%shdjla fufia ,shd oelaúh yels h : 
m%;sl%shl + ;dmh ⇌ M, (ΔH > 0) 
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by; ixisoaêh wkqj ;dmh" ;dmodhl m%;sl%shdjl M,hla f,i o ;dmdjfYdaIl 

m%;sl%shdjl m%;sl%shlhla f,i o ie,lsh yels h' moaO;shl WIaK;ajh jeä ùu ;dmh 

tl;= lsÍug wkqrEm h' moaO;shl WIaK;ajh jeä l< úg ^;dmh tl;= l< úg& 

;dmodhl m%;sl%shdjla ol=Kg úia:dmkh jk nj f,a peg,sh¾ uQ,O¾ufhka mqfrdal:k 

flf¾' úf,dau f,i" moaO;shl WIaK;ajh jeä l< úg ;dmdjfYdaIl m%;sl%shdjla 

ol=Kg ^M, foig& nr fjhs' m%;sl%shdjla ;dm.;slj WodiSk kï (ΔHrxn = 0)" WIaK;aj 

fjki iu;=,s;;d ixhq;sh flfrys n,mEula fkd lrhs' 
 
ksoiqk: 
ΔH = +58 kJ mol-1

 jQ N2O4 jdhqj NO2 jdhqj njg ú>gkh ùu flfrys WIaK;ajfha 

n,mEu wmg mÍlaId l< yels h' wod< m%;sl%shdj fufia ,súh yels h: 
 

58 kJ  + N2O4(g) ⇌  2NO2(g) 
 

 𝐾ୡ =    
[NOଶ(g)]ଶ

[NଶOସ(g)]
 

WIaK;ajh jeä lsÍu ^moaO;shg ;dmh tl;= lsÍu& m%;sl%shdj ol=K;g t<jk 

ixfrdaOhls' tneúka WIaK;ajfha jeä ùu iu;=,s;;dfõ § NO2 j, N2O4 wkqmd;h 

jeä lrk w;r" th K iu;=,s;;d ksh;h jeä lrhs' 

iu;=,s;;dfõ we;s moaO;shla flfrys WIaK;ajh jeä ùfï n,mEu fufia idrdxY l< 

yels h' WIaK;ajh by< kexùu ;dmdjfYdaIl m%;sl%shdjl iu;=,s;;d ksh;fha 

úYd,;ajh jeä lrhs; ;dmodhl m%;sl%shdjl iu;=,s;;d ksh;h wvq lrhs' ;dmSh 

jYfhka WodiSk m%;sl%shdjl iu;=,s;;d ksh;h flfrys n,mEula fkd lrhs'  

 
fï lreKq ixlaIsma; fldg ±lajQ l,ays" iu;=,s;;d ñY%Khl ixhq;sh fjkia lsÍu 

f;jeoEreï ixfrdaOhlg l< yels h' tajd kï m%;sl%shl fyda M, fyda tl;= lsÍu 

fkdfyd;a bj;a lsÍu" uq¿ mSvkh fyda mßudj fyda fjkia lsÍu yd moaO;sfha 

WIAK;ajh fjkia lsÍuhs' m%;sl%shd M,j,ska tlla wLKavj bj;a lsÍfuka wys;lr 

iu;=,s;;d ksh;hlska hq;a m%;sl%shdjla iïmQ¾K;ajh lrd t<ôh yels h' tlsfklg 

fjkia jdhquh m%;sl%shl yd M, wKq ixLHdj,ska hq;a m%;sl%shdjla mSvkfha fyda mßudfõ 

fyda fjkiaùïj,g ixfõÈ fõ; by< mSvk wvq jdhq wKq ixLHdjla we;s me;a;g ys;lr 

fõ' ;dmh bj;a lsÍu ;dmodhl m%;sl%shdjl M, iE§ug ys;lr jk w;r ;dmdjfYdaIl 

m%;sl%shdjl m%;sl%shl iE§ug ys;lr fõ'  

 
iu;=,s;;dj flfrys W;afm%arlj, n,mEu 

m%;sl%shdjlg W;afm%arlhla tl;= lsÍu" m%;sl%shl" M, njg mßj¾;kh lrkakd jQ kj" 

úl,am" wvq-Yla;s ud¾.hla iemhSfuka tys fõ.h jeä lrhs' bÈß yd wdmiq m%;sl%shd 

fol u tl u ixl%dñ wjia:dj yryd .uka lrk neúka" W;afm%arlhla bÈß yd wdmiq 

hk m%;sl%shd foflys u il%shk Yla;sh tl u m%udKhlska wvq lrhs' m%;sl%shdjla 

W;afm%arlhlska f;drj iu;=,s;;dfõ mj;S kï ^tkï bÈß yd wdmiq m%;sl%shdj, YS>%;d 

iudk fõ& W;afm%arlhla tla lsÍfuka miqj o th iu;=,s;;dfjys u ;sfí' ta fõ.h 

jeä jqj o bÈß yd wdmiq m%;sl%shd iudk fõ.j,ska isÿ jk neúks' m%;sl%shd ñY%khla 

iu;=,s;;dfõ fkdmj;S kï" W;afm%arlhla iu;=,s;;dj lrd t<fUk fõ.h jeä 
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lrk kuq;a iu;=,s;;d ñY%Kfha ixhq;sh fjkia fkd lrhs' W;afm%arlhla iu;=,s;;d 

idkaøK flfrys n,mEula we;s fkdlrk neúka th ;=,s; ridhksl iólrKfhys 

fyda iu;=,s;;d ksh; m%ldYkfha we;=<;a fkd fõ ^W;afm%arlhla m%;sl%shdjl § jeh 

fkdflfrk neúka th iuia; fõ. iólrKh m%ldY lsÍfï § ie,ls,a,g fkd .efka' 

tneúka th m%;sl%shdfõ YS>%;dj flfrys ñi tys iu;=,s;;dj flfrys n,mEula fkd 

lrhs&' W;afm%arlhla iu;=,s;;d ,laIHh fjkia fkdlrk kuq;a th ie,lsh hq;= f,i 

m%;sl%shdjla isÿ ùfï m%Yia; ;;a;aj flfrys n,mdkafka h' 

 

 
 
 

 

2'14 rEmh W;afm%arlhla iys;j yd rys;j m%;sl%shd me;slv ixikaokh        

(a) j,ska fmkakqï flfrk mßÈ m%;sl%shdjlg W;afm%arlhla tl;= 

lsÍu tys YS>%;dj kj" úl,am wvq-Yla;s ud¾.hla iemhSu u`.ska jeä 

lrhs' ;j o (b) j,ska ±lafjk mßÈ m%;sl%shdj nyq-mshjr kj 

ud¾.hla fidhd .ksñka w;rueÈhka Tiafia o isÿ úh yels h' 
 

ksoiqkla f,i: fyan¾ l%ufhka wefudakshd ixYaf,aIKh lsÍfï §                     

N2(g) + 3H2(g) ⇌ 2NH3(g) m%;sl%shdj ;dmodhl neúka WIaK;ajh jeä ùu;a iu`. tys 

iu;=,s;;d ksh;h wvq jkafka h' fï ksid m%Yia; wefudakshd wiajekakla ,efnkafka 

wvq WIaK;ajj, § h' tfy;a ta WIaK;ajj, § m%dfhda.sl jYfhka m%;sl%shdj isÿ ù 

iu;=,s;;dj lrd t<fUkafka b;d fifuks' tkï wvq WIaK;ajj,§ M,odj fyd`o 

kuq;a m%;sl%shd fõ.h wvq h; by< WIaK;ajj, § fõ.h i;=gqodhl kuq;a M,odj wvq h' 

fï WNf;dafldaálhg ms<s;=r jkafka W;afm%arlhla fh§uhs' f,day Tlaihsv ñY%s; hlv 

W;afm%arlhla fh§fuka iEfyk ;rfï ys;lr iu;=,s;;d wefudakshd idkaøKhla 

foñka Ndú; WIaK;ajfha § i;=gqodhl fõ.hlska m%;sl%shdj isÿ ùug bv i,ihs' 

m%;sl%shdj by< kexúh yels h' wefudakshdj, ld¾ñl ixYaf,aIKh i`oyd o¾YSh 

m%;sl%shd ;;a;aj jkafka  400–500  C WIaK;ajh yd 130–300 atm mSvkhhs'  
 
iu;=,s;;d moaO;shla flfrys fhdok ,o ixfrdaOj,g m%;spdr jYfhka moaO;shl 

iu;=,s;;dfõ isÿ jk ú;eka ùu my; § we;s j.=fjka idrdxY fldg olajd we;' 

 

 
 
 
 

m%;sl%shdfõ m%.;sh m%;sl%shdfõ m%.;sh 

              (a)                                                                               (b)  

Ea(bÈß) Ea(miq) 

Ea(bÈß) Ea(miq) 
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2'1 j.=j fhdok ,o ixfrdaOj,g iu;=,s;;d moaO;shla olajk m%;spdr 

 

ixfrdaOh moaO;sfha m%;spdrh iu;=,s;;d ksh;h flfrka 

n,mEu 

ksh; WIaK;ajfha § 

idkaøKh jeä lsÍu 

tl;= lrk ,o m%;sl%shlh 

fyda M,h wvq jk mßÈ 

moaO;sh ú;eka fjhs 

fjkia fkd fõ' wkqmd;h 

ksh;j mj;akd mßÈ ish¨ 

m%;sl%shlj, yd M,j, 

idkaøK fjkia fjhs 

ksh; WIaK;ajfha § 

idkaøKh wvq lsÍu 
bj;a lrk ,o m%;sl%shlh fyda 

M,h jeä jk mßÈ moaO;sh 

ú;eka fjhs 

fjkia fkd fõ' wkqmd;h 

ksh;j mj;akd mßÈ ish¨ 

m%;sl%shlj, yd M,j, 

idkaøK fjkia fjhs 
ksh; WIaK;ajfha § mßudj 

jeä lsÍu ^mSvkh wvq lsÍu& 
jdhquh m%fNao jeä me;a;g 

moaO;sh ú;eka fjhs ^fomi 

jdhquh m%fNaoj, wKq ixLHd 

tl u jk úg m%;sl%shdfõ 

;dmodhl$ ;dmdjfYdaIl 

iajNdjh ie,ls,a,g .kak& 

fjkia fkd fõ' wkqmd;h 

ksh;j mj;akd mßÈ ish¨ 

m%;sl%shlj, yd M,j, 

idkaøK fjkia fjhs 

ksh; WIaK;ajfha § mßudj 

wvq lsÍu ^mSvkh jeä lsÍu& 
jdhquh m%fNao wvq me;a;g 

moaO;sh ú;eka fjhs ^fomi 

jdhquh m%fNaoj, wKq ixLHd 

tl u jk úg m%;sl%shdfõ 

;dmodhl$ ;dmdjfYdaIl 

iajNdjh ie,ls,a,g .kak& 

fjkia fkd fõ' wkqmd;h 

ksh;j mj;akd mßÈ ish¨ 

m%;sl%shlj, yd M,j, 

idkaøK fjkia fjhs 

WIaK;ajh jeä lsÍu tl;= lrk ,o ;dmh  jeh 

flfrk ;dmdjfYdaIl 

m%;sl%shdjg ys;lr fjhs' 

iu;=,s;;d ,laIHh ú;eka 

jk neúka iu;=,s;;d ksh;h 

fjkia fjhs 

WIaK;ajh wvq lsÍu ;dmh ksoyia lrñka 

;dmodhl m%;sl%shdjg ys;lr 

whqßka ilia fjhs   

iu;=,s;;d ,laIHh ú;eka 

jk neúka iu;=,s;;d ksh;h 

fjkia fjhs 
W;afm%arlhla tla lsÍu 

 

W;afm%arlh bÈß yd wdmiq 

m%;sl%shdj, fõ. tl u 

m%udKfhka jeä lrk neúka 

moaO;sfha fjkila isÿ 

fkdfõ' isÿ jk tl u foh 

moaO;sh jvd;a fõ.fhka 

iu;=,s;;djg t<öu h 

fjkia fkd fõ 

ksIal%sh jdhqjla tl;= lsÍu th m%;sl%shdjg iyNd.s 

fkdjk neúka moaO;sfha 

fjkila isÿ fkd fõ 

fjkia fkd fõ 
 

 
2.2 c,Sh ødjKj, whksl iu;=,s;;d 

ødjKhla hkq øjH foll fyda jeä .Kkl iucd;Sh ñY%Khla f,i w¾: oelaúh yels 

h' ødjHh hkq ødjKh lrk ,o øjHh fyj;a wvqfjka we;s øjHhhs' ødjlh hkq 

m%udKh wkqj jeämqr we;s øjHhhs' ødjKhla jdhquh ^jd;h jeks&" >k ^ñY% f,dayhla 

jeks& fyda øjuh ^uqyqÿ c,h jeks& fyda úh yels h' fï fldgfia § wm úiska i,ld 

n,kq ,nkafka ødjHh wdrïNfha § >khla fyda øjhla jQ o ødjlh c,h jQ o c,Sh 

ødjK muKs' ødjKh iE§fuka miq c,Sh l,dmfha iu;=,s;;dfõ mj;sk øjHj, 

whksl iajrEm wfma ie,ls,a,g Ndck flf¾' 
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ksoiqkla f,i" iu;=,s;;dfõ ÈYdj flfrys idkaøK fjkfiys n,mEu hgf;a wms 

whk iyNd.s jk my; oelafjk iu;=,s;;d óg fmr i,ld ne¨fjuq' 

Fe3+(aq) + SCN–(aq) ⇌ [Fe(SCN)]2+(aq) 

whk muKla iyNd.s jk iu;=,s;;d .Kkdjla fõ' iSksj, c,Sh ødjKhla úoHq;h 

ikakhkh fkdlrk nj m%lg lreKls' tfia jqj o idudkH ¨Kq ^fidaähï 

laf,darhsâ& c,hg tl= l< úg th úoHq;h ikakhkh lrhs' ;j o idudkH ¨Kqj, 

idkaøKh jeä jk úg ødjKfha úoHq;a ikakhk;dj jeä fjhs' úoHq;h ikakhkh 

lsÍug we;s yelshdj mokï lr .ksñka uhsl,a *erfâ øjH ldKav follg 

j¾.SlrKh lf<a h' ñka tla øjH ldKavhla c,Sh ødjKfha § úoHq;h ikakhkh 

lrk w;r tajd úoHq;a úÉfþoH hkqfjka ye`Èkafjhs' wfkla øjH ldKavh c,Sh 

ødjKfha úoHq;h ikakhkh fkdlrk w;r" tajd úoHq;a wúÉfþoH kï *erfâ" úoHq;a 

úÉfþoH m%n, yd ÿn, hkqfjka ;jÿrg;a j¾. lf<a h' m%n, úoHq;a úÉfþoH c,fha 

ødjKh ùfï § iïmQ¾Kfhka u mdfya whkSlrKh fõ' ÿn, úoHq;a úÉfþoH whkj,g 

ú>gkh jkafka Nd.sl jYfhka muKs' WodyrKhla f,i: fidaähï laf,darhsâj, 

c,Sh ødjKhla iïmQ¾Kfhka iukaú; jkafka fidaähï whkj,ska yd laf,darhsâ 

whkj,sks' tkï"  

NaCl(s)  Na+(aq) + Cl-(aq) 
 
wï, yd Niau o úoHq;a úÉfþoH fõ' yhsfv%dlaf,daßla wï,h (HCl) yd khá%la wï,h 
(HNO3) jeks iuyr wï, m%n, úoHq;a úÉfþoH fõ' fï wï, c,fha § iïmQ¾Kfhka 

whkSlrKh fõ' ksoiqkla f,i yhsv%cka laf,darhsâ jdhqj c,fha Èh ùfï § ic,   

H+
yd Cl-

whk idohs( 

HCl(aq)  H+(aq) + Cl-(aq)  

fkdtfia kï ta wka;¾l%shdj fufia o ,súh yels h: 

HCl(aq) + H2O(l)   H3O
+(aq) + Cl-(aq) 

tfia fjk;a weisála wï, ødjKhl m%Odk jYfhka wvx.= jkafka whkSlrKh fkdjQ 

weisála wï, wKq yd weifÜÜ whk yd fm%dafgdak hï m%udKhls' tkï"  

CH3COOH(aq) ⇌ CH3COO-(aq) + H+(aq) 

by; wka;¾l%shdj fufia o ,súh yels h: 

CH3COOH(aq) + H2O(l) ⇌ CH3COO-(aq) + H3O
+(aq) 

 
yhsfv%dlaf,daßla wï,h ú>gkfha § iïmQ¾K fyj;a fndfyda ÿrg 100]l u 

whkSlrKh oelaùu i`oyd ;ks B;,hla ^& Ndú; lrk nj wmg oelsh yels h' 

yhsfv%dlaf,daßla wï, ødjKhl ksoyia HCl wKq fkdmj;sk nj o wmg fmfka' ta tajd 

iïmQ¾Kfhka u H3O
+(aq) yd Cl-(aq) whk njg ú>gkh jk fyhsks' weisála wï,fha 

§ oaú;aj B;,hla ^⇌& fhdod .kqfha c,fha § isÿ jk Ndú; fkdfyd;a 5]lg jvd wvq 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

120 
 

whkSlrKhla oelaùug jk w;r" fï m%;sl%shdj m%;sj¾;H h' wdrïNfha § CH3COOH 
wKq ixLHdjla CH3COO- 

yd H+ 
whk njg ìf`ohs' ld,h .; j;a u CH3COO- 

yd H+ 

whkj,ska iuyr m%;sixfhdackh fjñka CH3COOH wKq idohs' wjidkfha § wï, wKq 

whkSlrKh jk fõ.fhka u whkj, m%;sixfhdackh o isÿ jk wjia:djla t<fUk 

w;r" fuh ridhksl iu;=,s;;djla fõ' moaO;sfha we;s tla tla úfYaIfha fN!;sl 

wjia:dj fmkakqï lsÍu fuys ,d b;d jeo.;a jk w;r úfYaI c,Sh l,dmfha mj;sk 

nj fmkaùu i`oyd (aq) ixfla;h Ndú; fõ' ;j o c,fha ^ødjlfha& m%udKh fnfyúka 

wêl;rj mj;sk fyhska b;d m%;sl%shdYS,s jQ yqfol,d fm%dafgdakhlg ^H+
& c,Sh 

ødjKhl ksoyfia mej;sh fkdyels h' tneúka th ødjl c, wKqjl Tlaiscka 

mrudKqjg ne`§ ;%s-wdk;s msróvdldr ic, fm%dafgdakhla ^H3O
+
& idohs' fuhg 

yhsfv%dakshï whkh hehs lshkq ,efí' Ndú; jk H+(aq) yd H3O
+(aq) hk fofla u 

woyia flfrkqfha tlla u nj" tkï ic, fm%dafgdakhla nj ie,lsh hq;= h' 

by; olajd we;s ir, meyeÈ,s lsÍïj,g wkqj ÿn, úoHq;a úÉfþoHj, whk yd 

whkSlrKh fkdjQ wKq w;r iu;=,s;;djla ia:dms; jk nj wjfndaO lghq;= h' 

whkj, iyNd.s;ajfhka c,Sh ødjKj, we;s jk fun`ÿ iu;=,s;;djla whksl 

iu;=,s;;djla f,i ye`oskafõ' wï," Niau yd ,jK úoHq;a úÉfþoH hg;g .efkk 

w;r" tajdg m%n, fyda ÿn, úoHq;a úÉfþoH f,i l%shd l< yels h' 

 

2'2'1  wï," Niau yd ,jK 

wï," Niau yd ,jK iajNdjfhys mq¿,aj me;sÍ we;' wdudYhsl hqIj, wvx.= 

yhsfv%dlaf,daßla wï,h wdudYfha wdia;rKfhka ie,lsh hq;= m%udKhlska" tkï 

Èklg ,Sgr 1'2 - 1'5la muK i%dj jk w;r th ÔrK l%shdj,shg wjYH h' weisála 

wï,h úkdlsßj, wvx.= m%Odk ixrplhhs' foys hqIj, yd fodvï hqIj, isá%la wï,h 

yd weiafldaìla wï,h wvx.= h' wï,j,ska nyq;rhla weUq,a rifhka hqla; h' wï, 

i`oyd jQ bx.%Sis kduh jk ‘acid’ hkak jHq;amkak ù we;af;a ‘weUq,a’ hk wre;e;s 

‘acidusi’ hk ,;ska jpkfhks' wï," ks,a ,sÜuia m;% r;= meye lrk w;r" f,day iu`. 

m%;sl%shd lr vhsyhsv%cka (H2) jdhqj msg lrhs' fï w;r Niau r;= ,sÜuia ks,a meye 

.kajhs' tajd ;s;a; rihlska hqla; w;r ,sysis jhkhlska hqla; h' frÈ fia§u i`oyd 

Ndú; lrk fojqï fidavd Niau i`oyd iq,n ksoiqkls' ksis wkqmd;fhka ñY% l< úg 

wï, yd Niau tlsfkl iu`. m%;sl%shd lr ,jK idohs' fidaähï laf,darhsâ" fíßhï 

i,af*aÜ yd fidaähï khsfÜ%Ü ,jK i`oyd WodyrK lsysmhls' yhsfv%dlaf,daßla 

wï,fha yd weisála wï,fha whkSlrK ixikaokfha § fol u O%eùh iyixhqc wKq 

jqj;a m<uqjekak whk njg iïmQ¾Kfhka whkSlrKh jk nj;a fojekak Nd.sl 

jYfhka muKla (< 5%) whkSlrKh jk nj;a wms oek .ksuq' whkSlrKh jk 

m%udKh nkaOkfha m%n,;dj yd ksmfok whkj, iødjK m%udKh u; r`od mj;S'  
 

wï, yd Niau ms<sn`o wdySkshia ixl,amh 

wdySkshia jdohg wkqj c,fha § ú>gkh ù yhsv%cka whk H+(aq) fok øjH wï, jk 

w;r yhsfv%dlais,a whk OH–(aq) fok øjH Niau h' HX kue;s wï,hl c,fha § isÿ 

jk whkSlrKh my; oelafjk iólrKj,ska ksrEmKh l< yels h' 

HX(aq) → H+(aq) + X–(aq) 
fyda 
HX (aq) + H2O(l) → H3O

+(aq) + X–(aq) 
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tfia u MOH wdldr Niau wKqjla my; § we;s iólrKhg wkqj c,Sh ødjKfha § 

whkSlrKh fõ' 
MOH(aq) → M+(aq) + OH–(aq) 
yhsfv%dlais,a whkh o c,Sh ødjKfha mj;skafka ic,kh jQ iajrEmfhks                 

(Wod: H3O2
¯(aq)) wï, yd Niau ms<sn`o wdySkshia ixl,amfha ÿ¾j,;d jkafka c,Sh 

ødjK úIhfhys muKla Ndú; l< yels ùu;a" yhsfv%dlais,a ldKavj,ska f;dr 

wefudakshd jeks øjHj, Ndiañl;dj i`oyd fya;= oelaùug wfmdfydi;a ùu;a h'  
 
wï, yd Niau ms<sn`o fn%dkaiagâ-f,daß w¾: oelaùu 

wï, yd Niau i`oyd jvd;a idudkHlrKh jQ w¾: oelaùula fvkaudla cd;sl ridhk 

úoHd{hl= jQ fcdyekakia fn%dkaiagâ yd bx.%Sis cd;sl ridhk úoHd{hl= jQ f;dauia 

tï' f,daß úiska bÈßm;a flßKs' fn%dkaiagâ-f,daß jdohg wkqj wï,hla hkq yhsv%cka 

whkhla ^H+
& m%odkh l< yels øjHhls' Niauhla hkq yhsv%cka whkhla m%;s.%yKh l< 

yels øjHhls' fláfhka lsj fyd;a wï, fm%dafgdak odhl jk w;r" Niau fm%dafgdak 

m%;s.%dyl fõ' Wod: 

HCl(aq)  + H2O(l) → H3O
+(aq) + Cl–(aq) 

fuys § HCl(aq)  wKqj c,hg fm%dafgdakhla m%odkh lr Cl–(aq) yd H3O
+(aq) whk 

idohs' H+ 
whkhla m%odkh l< yels neúka HCl fn%dkaiagâ wï,hla f,i j¾.SlrKh 

flf¾ ^fï w;r HCl(l) wKqjla ta fm%dafgdakh m%;s.%yKh lr Niauhla f,i l%shd lrk 

nj wms olsuq' fï ms<sn`o ;j ÿrg;a lreKq ixhq.aul wï,-Niau hq., ms<sn`o yeoEfrk 

bÈß fldgila hgf;a § meyeÈ,s flf¾&' 

NH3(aq) + H2O(l) ⇌ NH4
+(aq) + OH–(aq) 

by; NH3(aq)  wKqj c,fhka fm%dafgdakhla .%yKh lr .ksñka NH4
+(aq) yd OH–(aq) 

whk idohs' H+ 
whkhla m%;s.%yKh lrk ksid NH3(aq) fn%dkaiagâ Niauhla f,i 

j¾.SlrKh flf¾' 
 
¨úia wï, yd Niau 

1923 § G. N. ¨úia" wï,hla bf,lafg%dak hq.,la m%;s.%yKh lrk m%fNaohla f,i o 

Niauhla bf,lafg%dak hq.,la m%odkh lrk m%fNaohla f,i o w¾: oelaù h' Niaau 

i,lk l,ays" fn%dkaiagâ yd f,daß yd ¨úia ixl,am hgf;a ta iïnkaO jeä fjkila 

ke;af;a ta foflys § u Niauh tlir hq.,la imhk fyhsks' tfy;a ¨úia ixl,amhg 

wkqj fndfyda wï, fm%dafgdakj,ska f;dr h' fï i`oyd o¾YSh ksoiqkla jkafka BF3 kï 

bf,lafg%dak W!k m%fNaoh yd NH3 w;r m%;sl%shdjhs' BF3 ys fm%dafgdakhla ke;' tfy;a 

th wï,hla f,i l%shd lr tlir bf,lafg%dak hq.,la m%;s.%yKh lrñka NH3 iu`. 

m%;sl%shd lrhs' 

BF3 + :NH3 → BF3:NH3 

AlCl3, Co3+, Mg2+ 
wdÈ bf,lafg%dak W!k m%fNaoj,g wï, f,i l%shd l< yels w;r 

bf,lafg%dak hq.,la m%odkh l< yels H2O, NH3, OH– 
wd§ m%fNaoj,g ¨úia Niau f,i 

l%shd l< yels h' 
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2'2'2  ixhq.aul wï,-Niau hq., 

wï, yd Niau ms<sn`o fn%dkaiagâ ks¾jpkh" wï,hla yd tys ixhq.aul Niauh fyda 

Niauhla yd tys ixhq.aul wï,h fyda f,i w¾:oelaúh yels ixhq.aul wï,-Niau 

hq., hk ixl,amh f;la jHdma; l< yels h' fn%dkaiagâ wï,hl ixhq.aul Niauh 

hkq wï,fhka fm%dafgdakhla bj;a ùfuka miq b;sß jk m%fNaohhs' úf,dau jYfhka 

fn%dkaiagâ Niauhlg fm%dafgdakhla tla lsÍfuys m%;sM,h jkafka fn%dkaiagâ wï,hls' 

wefudakshd" c,fhys Nd.sl f,i øjKh ùu i,lkak' 
 

 
 

yhssfv%dlais,a whkj, meje;au ksid iEfokafka Ndiañl ødjKhls' fï m%;sl%shdfõ § 

c, wKqj fm%dafgdak odhlhla f,i o wefudakshd wKqj fm%dafgdak m%;s.%dylhla f,i o 

l%shd lrhs' tneúka tajdg ms<sfj<ska f,daß fn%dkaiagâ wï,hla yd Niauhla hehs lshkq 

,efí' wdmiq m%;sl%shdfõ H+ 
whkhla NH4

+(aq)j,ska OH–(aq) fj;g udre flf¾' fuys 

§ NH4
+(aq) fn%dkaiagâ wï,hla f,i o OH– 

fn%dkaiagâ Niauhla f,i o l%shd lrhs' 

tla fm%dafgdakhlska muKla tlsfklska fjkia jkakd jQ wï,-Niau hq.,la ixhq.aul  

wï,-Niau hq.,la hkqfjka ye`Èkafõ' fï wkqj OH–(aq) hkq H2O wï,fha ixhq.aul 

Niauhhs' NH4
+(aq) hkq NH3(aq) Niaufha ixhq.aul wï,hhs' fn%dkaiagâ wï,h m%n, 

tlla kï tys ixhq.aul Niauh ÿn, Niauhla fõ' wfkla w;g fn%kaiagâ wï,h ÿn, 

tlla kï tys ixhq.aul wï,h m%n, fõ' ixhq.aul wï,hlg tla w;sf¾l 

fm%dafgdakhla we;s nj;a ixhq.aul Niauhlg fm%dafgdakhla wvqfjka we;s nj;a oelsh 

yelafla h' 
 
weisála wï,h ^CH3COOH& c,fha § whkSlrKh ùfï WodyrKh i,ld n,uq' 

CH3COOH Niauh f,i l%shd lrk H2O wKqjlg fm%dafgdakhla m%odkh lrñka 

wï,hla f,i yeisfrhs' 

 
 

by; iólrKfhys" fm%dafgdakhla m%;s.%yKh lrk neúka c,h Niauhla f,i l%shd 

lrk nj oelsh yels h' c,h CH3COOH(aq) fj;ska fm%dafgdakhla ,nd .kakd úg 

H3O
+(aq) m%fNao ksmofõ' tneúka CH3COO¯(aq)" CH3COOH(aq) wï,fha ixhq.aul 

Niauh jk w;r CH3COOH(aq), CH3COO¯(aq) Niaufha ixhq.aul wï,h fõ' tfia u 
H2O, H3O

+(aq) wï,fha ixhq.aul Niauh jk w;r" H3O
+(aq), H2O Niaufha ixhq.aul 

wï,h fõ' 
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2'12 ksoiqk 

(i) my; oelafjk fn%dkaiagâ wï,j, ixhq.aul Niau fudkjd o@           

HF, H2SO4 iy HCO3
- 

ms<s;=r 

tla tla ixhq.aul Niaufha tla fm%dafgdakhla wvqfjka ;sìh hq;= h' 

tneúka wkqrEm ixhq.aul Niau ms<sfj<ska  F–, HSO4
–  
iy CO3

2–  
fõ' 

 
(ii) my; oelafjk fn%dkaiagâ Niauj, ixhq.aul wï,h ,shkak'       

NH2
–, NH3

 
iy HCOO –. 

ms<s;=r 
tla tla ixhq.aul wï,fha tl fm%dafgdakhla jeäfhka ;sìh hq;= h' 

tneúka wkqrEm ixhq.aul wï, ms<sfj<ska NH3, NH4
+ 
iy HCOOH fõ' 

 

wï,hla yd Niauhla f,i l%shd lsÍfï c,fha oaú;aj N+ñldj is;a .kakd lreKls' 

weisála wï,h iu`. m%;sl%shdfõ § c,h Niauhla f,i l%shd lrk w;r wefudakshd 

iu`. m%;sl%shdfõ § th fm%dafgdakhla m%odkh lrñka wï,hla f,i yeisfrhs' 

 
2'2'3  wï,j, yd Niauj, whkSlrKh  

wï,j, yd Niauj, whkSlrKh úIhfhys wdySkshia ixl,amh m%fhdackj;a jkafka 

ridhksl yd ffcùh moaO;sj, fndfyda whkSlrK c,Sh udOHfha isÿ jk fyhsks' 

m¾laf,daßla wï,h (HClO4), yhsfv%dlaf,daßla wï,h (HCl), yhsfv%dfn%dañla wï,h 
(HBr), yhsv%fhdäla wï,h (HI), khsá%la wï,h (HNO3) yd i,a*shqßla wï,h (H2SO4) 
jeks m%n, wï, m%n, hehs kï lr we;af;a tajd ix>á; whkj,g iïmQ¾Kfhka u 

jdf.a whkSlrKh fjñka fm%dafgdak (H+) odhl f,i l%shd lrk ksid h' tf,i u 

,s;shï yhsfv%dlaihsâ (LiOH), fidaähï yhsfv%dlaihsâ (NaOH), fmdgEishï 

yhsfv%dlaihsâ (KOH), iSishï yhsfv%dlaihsâ (CsOH) yd fíßhï yhsfv%dlaihsâ 

Ba(OH)2 jeks m%n, Niau c,Sh udOHfha fndfyda ÿrg iïmQ¾Kfhka u whkSlrKh ù 

yhsfv%dlais,a whk ^OH–
& fohs' tajdg udOHfha § mQ¾K f,i ú>gkh fjñka H3O

+ 
yd 

OH– 
whk ksmoùug yelshdj we;s neúka wdySkshia jdohg wkqj tajd m%n, wï, yd 

m%n, Niau fõ' 

úl,am jYfhka wï, yd Niau ms<sn`o fn%dkaiagâ yd f,daß ixl,amkh u`.ska o wï,j, 

yd Niauj, m%n,;dj ksYaph l< yels h' ta wkqj m%n, wï,hla hkq fyd`o fm%dafgdak 

odhlhls' m%n, Niauhla hkq fyd`o fm%dafgdak m%;s.%dylhls' my; oelafjk CH3COOH 

(HA) ÿn, wï,fha wï,-Niau ú>gk iu;=,s;;dj i,lkak' 
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wm by; ÿgq mßÈ bÈß yd wdmiq ÈYdj,g fm%dafgdakhla yqjudre jk" wï,hl ^fyda 

Niauhl& ú>gk iu;=,s;;dj .;sl tlls' iu;=,s;;dj .;sl tlla kï" oeka mek 

k`.sk m%Yakh jkafka ld,h;a iu`. th ljr ÈYdjg nr fõ o hkakhs' ta msgqmi we;s 

t<jqï n,fõ.h l=ula o@ fï m%Yakj,g ms<s;=re iemhSug kï wm ú>gk 

iu;=,s;;djg iïnkaO wï, foflys ^fkdfyd;a Niau foflys& m%n,;d iei`§fï 

m%ia;=;hg msúish hq;= h' by; i`oyka wï,-ú>gk iu;=,s;;dfjys wï, fol jk  

HA yd H3O
+ 
fj; wjOdkh fhduq lruq' ñka jvd;a m%n, fm%dafgdak odhlhd jkafka 

l=ula oehs wm fidhd .; hq;= h' wfklg jvd fm%dafgdakhla m%odkh lsÍfï keUqrej 

we;af;a l=ulg o th jvd m%n, wï,h jk w;r" iu;=,s;;dj jvd ÿn, wï,h foig 

úia:dmkh fõ' H3O
+(aq) g jvd HA(aq) m%n, wï,hlehs is;uq' túg fm%dafgdakh 

m%odkh lrkafka H3O
+(aq) fkdj HA(aq) jk w;r" ødjKfha m%Odk jYfhka u wvx.= 

jkafka A–(aq) yd H3O
+(aq) whk h' m%n,;dfjka jeä wï,h" m%n,;dfjka jeä 

Niauhg fm%dafgdakhla m%odkh lrk neúka iu;=,s;;dj jvd ÿn, wï,h yd jvd ÿn, 

Niauh we;s ÈYdjg nr j .uka lrhs' 

fuhska fmkS hkafka m%n, wï,hla c,fha § iïmQ¾Kfhka ú>gkh jk úg" m%;sM, 

jYfhka we;s jk Niauh b;d ÿn, njhs¦ tkï m%n, wï,j, ixhq.aul Niauh b;d 

ÿn, njhs' m¾laf,daßla wï,h (HClO4), yhsfv%dlaf,daßla wï,h (HCl), yhsfv%dfn%dañla 

wï,h (HBr), yhsv%fhdäla wï,h (HI), khsá%la wï,h (HNO3) yd i,a*shqßla wï,h 

(H2SO4) fok ClO4
–, Cl–, Br–, I–, NO3

– 
yd HSO4

– 
hk ixhq.aul Niau whk c,hg ^H2O& 

jvd fnfyúka ÿn, Niau fõ' tf,i u b;d m%n, Niauhlska ,efnkafka b;d ÿn, 

ixhq.aul wï,hls' wfkla w;g HA jeks ÿn, wï,hla c,Sh udOHfha § Nd.slj 

muKla whkSlrKh jk w;r" ødjKfha m%Odk jYfhka u wka;¾.; jkafka ú>gkh 

fkdjqKq HA wKq h' khsá%ia wï,h (HNO2), yhsfv%d*a¨fjdßla wï,h (HF) yd weisála 

wï,h (CH3COOH) o¾YSh ÿn, wï, fõ' ÿn, wï,j,ska we;s jkafka b;d m%n, 

ixhq.aul Niau nj ie,lsh hq;a;ls' ksoiqkla f,i NH2
–, O2– 

yd H– 
b;d fyd`o 

fm%dafgdak m%;s.%dyl jk w;r H2O j,g jvd m%n, Niau fõ' 

ixhq.aul wï,-Niau hq., ms<sn`o fï lreKq wmg fufia leá lr oelaúh yels h'  

 wï,hla m%n, kï tys ixhq.aul Niauhg ueksh yels m%n,;djla ke;af;a h' fï 

wkqj" HCl wï,fha ixhq.aul Niauh jk Cl¯ 
whkh b;d ÿn, Niauhla fõ' 

 c,Sh udOHfha mej;sh yels m%n,;u wï,h jkafka H3O
+ 
h' H3O

+ 
g jvd m%n, 

wï, c,h yd m%;sl%shd fldg tajdfha ixhq.aul Niau yd H3O
+ 
ksmojhs' tfyhska 

H3O
+ 
jvd m%n, wï,hla jk HCl c,h iu`. iïmQ¾Kfhka m%;sl%shd lr H3O

+ 
yd 

Cl¯  
ksmojhs' 

HCl(aq)  + H2O(l) → H3O
+(aq) + Cl–(aq) 

H3O
+ 

g jvd ÿn, wï, jvd wvq m%udKhlska c,h yd m%;sl%shd lr tajdfha 

ixhq.aul Niau yd H3O
+ 
ksmojhs' ksoiqkla f,i my; oelafjk iu;=,s;;dj 

m%Odk fldg u jug nr jQ tlls' 

HF(aq)  + H2O(l) ⇌ H3O
+(aq)  +  F–(aq) 
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 c,Sh ødjKhl mej;sh yels m%n,;u Niauh OH¯ 
whkh fõ' OH¯ 

g jvd m%n, 

jQ Niau c,h yd m%;sl%shd ù tajdfha ixhq.aul wï, yd OH¯ 
idohs' ksoiqkla 

f,i Tlaihsâ whkh (O2–), OH¯ 
g jvd m%n, Niauhls' tfyhska th my; 

oelafjk mßÈ c,h iu`. iïmQ¾Kfhka m%;sl%shd lrhs' 

O2–(aq) + H2O(l)  →  2OH¯(aq) 

fï fya;=j ksid Tlaihsâ whkh c,Sh ødjKfha fkd mj;S' 

2'2'4  c,fha whkSlrK ksh;h yd tys whksl .=Ks;h 

c,h we;=¿ iuyr øjH wï, f,i fuka u Niau f,i o l%shd lsÍfï yelshdfjka 

wkkH fõ' c,h iïnkaOfhka fuh isÿ jk whqre wms by; fldgfia § ÿgqfjuq' HA 

wï,hla we;s úg § th fm%dafgdakhla m%;s.%yKh lrñka Niauhla f,i yeisfrk w;r 

B– 
Niauhla yuqfõ th fm%dafgdakhla m%odkh lrñka wï,hla f,i yeisfrhs' ixY=oaO 

c,fhys tl u úg § tla H2O wKqjla fm%dafgdakhla m%odkh lrñka wï,hla f,i l%shd 

lrk w;r" ;j;a c, wKqjla fm%dafgdakhla m%;s.%yKh lrñka Niauhla f,i yeisfrhs' 

H2O(l) + H2O(l) ⇌ H3O
+(aq) + OH–(aq) 

      wï,h   Niauh    ixhq.aul   ixhq.aul 
      wï,h      Niauh 

m%;sl%shdfõ ú>gk ksh;h fufia m%ldY l< yels h: 

 𝐾 =    
[HଷOା(aq)][OHି(aq)]

[HଶO(l)]ଶ
 

c,fha idkaøKh yrfhka bj;a lr we;af;a c,h ixY=oaO øjhla jk ksid;a tys 

idkaøKh ksh;j mj;sk ksid;a h ^ixY=oaO c,fha idkaøKh                            

103 g dm-3/18 g mol-1 = 55.55 mol dm-3 
jk w;r th ksh;hls&. [H2O(l)] by; 

iu;=,s;;d ksh;hg we;=<;a lsÍfuka 𝐾୵ kï jQ kj iu;=,s;;d ksh;hla ,efí' fuh 

c,fha whksl .=Ks;h f,i y`ÿkajkq ,efí' 

 𝐾 [HଶO(l)]ଶ =  𝐾୵ =  [HଷOା(aq)][OHି(aq)] 
 
298 K § HଷOା(aq) yd  OHି(aq) idkaøK 1.0 × 10–7 mol dm-3 

nj mÍlaIKd;aulj 

fidhd .kq ,en we;' c,fha ú>gkfhka HଷOା(aq) yd OHି(aq) whk iudk ixLHd 

ksmofjk neúka 298 K § Kw ys w.h my; § we;s mßÈ fõ: 

𝐾୵ =  [HଷOା(aq)]ൣ[OHି(aq)]൧ = (1 × 10–7mol dm-3)2 = 1 × 10–14mol2 dm-6 

𝐾୵ iu;=,s;;d ksh;hla nj o th WIaK;ajh iu`. fjkia jk nj o ie,lsh hq;= h' 

[HଷOା(aq)] = [OHି(aq)] jk úg c,Sh ødjKh WodiSk hehs lshkq ,efí' wdï,sl 

ødjKhl yhsfv%dakshï whk w;sßla; m%udKhlska mj;sk w;r            

[HଷOା(aq)] > [OHି(aq)] fõ' Ndiañl ødjKhl yhsfv%dlaihsâ whk jeämqr 

m%udKhla mj;sk w;r [HଷOା(aq)] < [OHି(aq)] fõ' 
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2'2'5  pH mßudKh 

yhsfv%dakshï whkj, idkaøKh ^ujq,sl;dj& pH mßudKh hkqfjka ye`Èkafjk ,>q 

mßudKhlska jvd;a myiq wdldrhlg m%ldY l< yels h' ødjKhl pH w.h w¾: 

olajkq ,nkafka tys yhsfv%dakshï whkfhaa fyj;a yhsv%cka whkfha il%sh;dfjys 

(𝑎ୌయ୓శ(ୟ୯) ) fyj;a (𝑎ୌశ(ୟ୯)) mdoh 10 jQ RK ,>q.Klh f,i h' ;kql ødjKj,     

(< 0.01 mol dm-3) yhsv%cka whkj, il%sh;dj" [HଷOା(aq)] u`.ska ksrEmKh lrkq ,nk 

ujq,sl;djg úYd,;ajfhka iudk fõ' il%sh;djg tall ke;s nj;a" th my; oelafjk 

wdldrfhka w¾: oelafjk nj;a ie,lsh hq;= h' 
(𝑎ୌయ୓శ(ୟ୯)) fyda (𝑎ୌశ(ୟ୯)) = [H3O

+(aq)]/ 1 mol dm-3 

tneúka pH w¾: oelaùu wkqj" 
pH = – log (𝑎ୌయ୓శ(ୟ୯))  = – log {[H3O

+
(aq)]/ 1 mol dm-3} 

[H3O
+(aq)] ys tall mol dm-3

 neúka" 
pH = – log {[H3O

+(aq)] mol dm-3/ mol dm-3} 
pH = – log {[H3O

+(aq)] } 
tkï pH w.h tallj,ska f;dr h'  

fï wkqj wdï,sl 10–2 mol dm-3 HCl ødjKhl pH w.h 2 fõ' tfia u                

[OH–] = 10–4 mol dm-3 
yd [H3O

+] = 10–10 mol dm-3 
jQ Ndiañl NaOH ødjKhl pH w.h 

10 ls' 25 °C § ixY=oaO c,fha yhsfv%dakshï whk idkaøK fyj;a yhsv%cka whk 

idkaøKh [H3O
+] fyj;a [H+] = 10–7 mol dm-3

fõ' tneúka ixY=oaO c,fha pH w.h my; 

oelafjk mßÈ h' 
pH = –log(10–7 mol dm-3/ mol dm-3) = 7 

wdï,sl ødjKj, yhsv%cka whk idkaøKh" [H+] > 10–7 mol dm-3 
jk w;r Ndiañl 

ødjKj, [H+] < 10–7 mol dm-3 
fõ' tneúka" th fufia idrdxY lr oelaúh yels h' 

wdï,sl ødjKj, pH < 7 
Ndiañl ødjKj, pH > 7 
WodiSk ødjKj, pH = 7 

 
2'15 rEmh pH   mßudKfha ir, ksrEmKh'  pH w.h 7.0 § ødjK WodiSk h' 

wvq pH w.h fj; h;a u wï,sl;dj jeä jk w;r Bg m%;súreoaO 

w;g ødjKfha Ndiañl;dj jeä fõ' 

𝐾୵ =  ൣH3O+(aq)൧[OH−(aq)] 

iólrKfha fomi u RK ,>q w.h .ekSfuka" 

− log𝐾୵ =  − log൛ൣH3O+(aq)൧[OH−(aq)]ൟ 

p𝐾୵     =  −log ൣ H3O+(aq)൧  − log[OH−(aq)] 
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2'13 ksoiqk 

1.0 × 10–4 mol dm-3 HCl ødjKhl pH w.h .Kkh lrkak' 

ms<s;=r 

pH = –log(10–4 mol dm-3/ mol dm-3) = 4 
 

2'14 ksoiqk 

NaOH ødjKhl [OH−(aq)] 1.0 × 10–4 mol dm-3 
fõ' ødjKfha pH w.h .Kkh 

lrkak' 

ms<s;=r 

[OH¯(aq)] = 1.0 × 10–4 mol dm-3 

pOH = –log(10–4 mol dm-3/ mol dm-3) = 4 ⸫ pH = 14 - 4 = 10   
fyda  

[OH¯(aq)] = 1.0 × 10–4 mol dm-3 ⸫ [H+(aq)] = 1.0 × 10–10 mol dm-3 

pH = –log(10–10 mol dm-3/ mol dm-3) = 10 
 

p𝐾୵ =  pH + pOH 
fyj;a 

pH + pOH = 14 
 

𝐾୵ WIaK;ajh wkqj fjkia jqj;a WIaK;ajh iu`. pH w.fhys isÿ jk úp,kh b;d 

w,am neúka wms fndfyda úg th fkdi,ld yßuq' c,Sh ødjKj,  p𝐾୵ b;d jeo.;a 

rdYshls' bka yhsv%cka whkj, yd yhsfv%dlais,a whkj, idfmalaI m%n,;d md,kh 

jkafka tajdfha .=Ks;h ksh;hla jk fyhsks' pH mßudKh ,>q weiqfrka m%ldYs; 

neúka pH w.fha tall tll fjkia ùulska yhsv%cka whk idkaøKfha 10 .=Khl 

fjkia ùula fmkakqï flf¾' [H+(aq)] 100 .=Khlska fjkia jk úg pH w.h tall 

2lska fjkia fõ' ñka Tng WIaK;ajh iu`. isÿ jk pH w.fha fjki fndfyda úg 

fkdi,ld yßkq ,nkafka ukaoehs wjfndaO jkq we;'  

 

ffcùh yd rEm,djKHh wdY%s; Ndú;j, § pH w.h oek .; hq;= neúka ødjKhl pH 
w.h uekSu b;d wjYH h' fjkia pH w.fhka hq;a ødjKj, § úúO j¾K fok pH 
lvodis Ndú;fhka ødjKhl o< pH w.h fidhd .; yels h' tu`.ska ~0.5 l muK 

ksrjoH;djlska hq;=j 1-14 w;r mrdifha we;ss pH w.hka ks¾Kh l< yels h' 

úoHd.drfha § ødjKhl pH w.h ukskq ,nkafka pH ógrfhks' 
 
wms pH w.h mokï jQ .Kkh lsÍï wdY%s; my; oelafjk ksoiqka i,ld n,uq' 
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2'15 ksoiqk 
1.0 × 10–8 mol dm-3 HCl ødjKhl pH w.h .Kkh lrkak' 
 
ms<s;=r 
fï .Kkfha § iuyre my; oelafjk wdldrfha jerÈ m%fõYhla .ks;s' 

pH = –log(10–8 mol dm-3/ mol dm-3) = 8 

fuys HCl wï,fhka ,efnk [H+(aq)] c,fha iajhx whkSlrKfhka ,efnk 

[H+(aq)] (1.0 × 10–7 mol dm-3) jvd wvq nj ie,lsh hq;= h' tneúka HCl yd c,h 

hk foflka u ,efnk [H+(aq)] ie,ls,a,g .; hq;= h' HCl j,ska ,efnk            

[H+(aq)] = 1.0 × 10–8 mol dm-3 
fõ' c,fhka ,efnk [H+(aq)] x f,i .;a úg" 

⸫ [OH¯(aq)] = x  yd  [H3O
+(aq)] = 10–8 + x 

𝐾୵ =  [HଷOା(aq)][OHି(aq)] = 10-14 = (10–8 + x) x 

by; j¾. iólrKh úi§fuka" 

[OH−(aq)] = 9.5 × 10–8 mol dm-3 ⸫ pOH = 7.02 
⸫  pH = 6.98 
 

𝑥ଶ + 10ି଼𝑥 −  10ିଵସ = 0 

 
HCl yd NaOH ms<sfj<ska m%n, wï,hla yd Niauhla nj;a" tajd iïmQ¾Kfhka 

whkSlrKh jk nj;a wm okakd neúka by; ksoiqk wdY%s; .Kkh lsÍïj, § H+ 
yd 

OH− 
idkaøK .Kkh lsÍu myiq h' tfy;a ÿn, wï, yd Niau ú>gkh jkafka Nd.sl 

jYfhks' tneúka wm i;=j we;af;a ÿn, wï,j, fyda Niauj, c,Sh ødjK kï moaO;sh 

ms<sn`o ;j;a f;dr;=re wmg wjYH fõ' ó<`. fldgfia § wms ÿn, wï,j, yd Niauj, 

ú>gkh" tajdfha iu;=,s;;d wjOdrKhg ,la lrñka ie,ls,a,g .kafkuq' 

2'2'6  ÿn, wï, yd tajdfha whkSlrK ^ú>gk& ksh; 

HA kï talfm%daál wï,h i,lkak' c,fha § tyss whkSlrKh fujeks h: 

HA(aq) + H2O(l) ⇌ H3O
+(aq) + A-(aq) 

fï whkSlrKh i`oyd iu;=,s;;d m%ldYkh jkafka: 

𝐾 =    
[HଷOା(aq)][Aି(aq)]

[HA(aq)][HଶO(l)]
 

fï wkqj wmg fufia ,súh yelsh:  

 𝐾[HଶO(l)] =    
[HଷOା(aq)][Aି(aq)]

[HA(aq)]
 

[HଶO(l)] ksh;hla neúka 𝐾[HଶO(l)] = 𝐾ୟ = ksh;hls' 
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𝐾ୟ =    
[HଷOା(aq)][Aି(aq)]

[HA(aq)]
 

 
𝐾ୟ u`.ska ÿn, wï,fha ú>gk ksh;h fyj;a whkSlrK ksh;h ye`Èkafjk w;r" th 

wï,fha whkSlrKh i`oyd iu;=,s;;d ksh;h fõ' fok ,o WIaK;ajhl § HA 
wï,fha m%n,;dj m%udKd;aulj m%ldY flfrkqfha 𝐾ୟ ys úYd,;ajfhks' by< 𝐾ୟ  

w.hlska wï,fha m%n,;dj jeä nj oelafõ' ñka w¾:j;a jkafka c,Sh ødjKfha § tys 

whkSlrKh ksid we;s jk [HଷOା(aq)] fyj;a  [Hା(aq)] whkj, iu;=,s;;d 

idkaøKh jeä njhs' 𝐾ୟ w.hla mj;skafka ÿn, wï,j,g muKs' 
 
by; olajd we;s wï, whkSlrK ksh;fha w¾:oelaùu" c,Sh ødjKfha HA ys Nd.sl 

whkSlrKh ie,ls,a,g .ksñka fufia o újrKh l< yels h: ú>gkh fkdjqKq 

wï,fha wdrïNl idkaøKh c hehs o tys whkSlrK m%udKh ^ú>gk m%udKh&  hehs o 

Wml,amkh lrñka tys iu;=,s;;dj fufia m%ldY l< yels h' 

 HA(aq) + H2O(l)    ⇌  H3O
+(aq) + A-(aq) 

wdrïNl idkaøKh/ mol dm-3       c         0             0 

idkaøK fjki/ mol dm-3       -c         +c             +c 

iu;=,s;;d idkaøKh/ mol dm-3      c(1-)        c             c 
 

𝐾ୟ =  
[HଷOା(aq)][Aି(aq)]

[HA(aq)]
=   

𝒄. 𝒄
𝒄(𝟏 − )

 =  
𝒄𝟐

(𝟏 − )
 

𝐾ୟ =  
𝒄  𝟐

(𝟏 − )
 

 
ÿn, wï,hl whkSlrKh b;d w,am neúka  b;d l=vd hehs wmg Wml,amkh l< 

yels h' tkï" (𝟏 − )~ 𝟏 fõ'  𝐾ୟ =  𝒄𝟐 
fuh Tiaj,aâ ;kQlrK kshuh hkqfjka ye`Èkafõ' 

igyk: fuh c,Sh ødjKfha mj;sk ÿn, Niau i`oyd o j,x.= h' 

298 K § ÿn, wï, iuyrl whkSlrK ksh;j, w.hhka 2'2 j.=fõ oelafõ' 

2'2 j.=j  f;dard .;a ÿn, wï, lsysmhl whkSlrK ksh; ^298 K §& 
wï,h  𝑲𝐚  

yhsfv%d*a¨fjdßla wï,h (HF) 3.5 × 10–4 

khsg%ia wï,h (HNO2) 4.5 × 10–4 

weisála wï,h (CH3COOH) 1.74 × 10–5 

fnkafidhsla wï,h (C6H5COOH) 6.50 × 10–5 

yhsfmdlaf,daria wï,h (HCIO) 3.00 × 10–8 

yhsfv%dihksla wï,h (HCN) 4.90 × 10–10 

*Sfkda,a (C6H5OH) 1.30 × 10–10 
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igyk: ish¨ m%fNaoj, iïu; idkaøKh 1 mol dm-3
 hk moku wkqj Ka udk rys; 

rdYshla fõ' tkï" iu;=,s;;d ksh; m%ldYkfha wka;¾.; ish¨ mo 1 mol dm-3
 j,ska 

fnfohs' tfia fkdjk l,ays wms iu;=,s;;d ksh; m%ldYkhg wod< mßÈ tall 

olajkafkuq'  
 
yhsv%cka whk idkaøKh iïnkaOfhka Ndú; jk pH mßudKh b;d m%fhdackj;a 

neúka th pKw g ^-log Kw& w;sf¾lj ;j;a m%fNao yd rdYs Wfoid fhfoa' th Ka wdY%s;j 

o fufia fhÈh yels h: 
pKa = –log (Ka) 

wï,hl whkSlrK ksh;h Ka yd tys wdrïNl idkaøKh c okakd úg ish¨ m%fNaoj, 

iu;=,s;;d idkaøK" wï,fha whkSlrK ^ú>gk& m%udKh yd ødjKfha pH w.h 

.Kkh l< yels h' 

m%n, úoHq;a úÉfþoHhl pH w.h .Kkh lsÍu i`oyd fmdÿ mshjr m%fõYhla 

wkq.ukh l< yels h' 

1 mshjr. ú>gkhg fmr mj;sk m%fNao fn%dkaiagâ-f,daß wï,$ Niau f,i y`ÿkd 

.efka' 
  2 mshjr. wï, yd Niau f,i l%shd lrk ish¨ m%fNao fhdod .ksñka isÿ úh yels 

ish¨ m%;sl%shd i`oyd ;=,s; iólrK ,shkq ,efí' 
3 mshjr. by< Ka w.fhka hq;a m%;sl%shdj uQ,sl m%;sl%shdj f,i;a, wfkl 

wkqm%;sl%shdj f,i;a y`ÿkd .efka' 
4 mshjr.  uQ,sl m%;sl%shdfõ tla tla m%fNaofha my; oelafjk w.hka j.=jl 

wdldrfhka ,ehsia;=.; flf¾' 
(a) wdrïNl idkaøKh" c 
(b) iu;=,s;;dj lrd hEfï § idkaøKfha fjkia ùu wï,fha  

whkSlrK$ ú>gk m%udKh α wdY%fhka 
(c) iu;=,s;;d idkaøKh 

5 mshjr.  uQ,sl m%;sl%shdfõ iu;=,s;;d ksh; iólrKhg iu;=,s;;d idkaøK  

wdfoaY flf¾' 
6 mshjr.  uQ,sl m%;sl%shdfõ m%fNaoj, idkaøK .Kkh flf¾' 
7 mshjr. [H3O

+] = 10-pH 
Ndú;fhka pH = (–log[H3O

+]) fyda pH okafka kï 

[H3O
+] fyda .Kkh flf¾' 
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2'16 ksoiqk 

298 K § HF ys whkSlrK ksh;h 3.2 × 10–4. HF ys 0.20 mol dm-3 
ødjKhl ú>gk 

m%udKh .Kkh lrkak' ødjKfha we;s ish¨ m%fNaoj, (H3O
+, F–, HF) idkaøKh o 

tys pH w.h o .Kkh lrkak' 
 
ms<s;=r 

I l%uh: 
my; oelafjk fm%dafgdak yqjudre m%;sl%shd isÿ úh yels h: 

HF(aq) + H2O(l) ⇌ H3O
+(aq) + F–(aq) --------------  (1) 

H2O(l)  + H2O(l)  ⇌ H3O
+(aq) + OH–(aq) ----------- (2) 

Ka (3.2 × 10–4)>>Kw  (1.0 × 10–14) neúka ^1& m%;sl%shdj m%Odk m%;sl%shdj nj meyeÈ,s 

h' 

    HF(aq)  +  H2O(l)    ⇌   H3O
+(aq)   +   F–(aq)  

wdrïNl idkaøKh/ mol dm-3 0.2   0           0 

idkaøK fjki/ mol dm-3 -0.2   +0.2           +0.2 

iu;=,s;;d idkaøK/  0.2(1-)  +0.2           +0.2 
mol dm-3    

 
m%Odk m%;sl%shdfõ iu;=,s;;d m%ldYkfhys iu;=,s;;d idkaøK wdfoaY lsÍfuka: 

 
i,lkq ,nk wï,h ÿn, wï,hla neúka wï,fha wdrïNl idkaøKhg idfmalaIj 

whkSlrKh l=vd hehs wmg Wml,amkh l< yels h' (𝟏 − )~ 𝟏 fyda        

𝟎. 𝟐(𝟏 − )~ 𝟎. 𝟐 

wdfoaYfhka𝐾ୟ⬚
=    

𝟎.𝟐× 𝟎.𝟐
𝟎.𝟐(𝟏ି)

 ~ 
(𝟎.𝟐)𝟐

𝟎.𝟐
 =  3.2 ×  10ିସ 

[H3O
+] = [F –] = cα = 0.2mol dm-3 × 0.04 = 8.0 × 10–3 mol dm-3 

[HF] = c(1 – α) = 0.2 mol dm-3 (1 – 0.04) = 19.2 × 10-2 mol dm-3 

 

𝐾ୟ⬚
=    

𝟎. 𝟐 ×  𝟎. 𝟐
𝟎. 𝟐(𝟏 − )

 =  
(𝟎. 𝟐)𝟐

𝟎. 𝟐(𝟏 − )
 

  𝟐  =  1.6 ×  10ିଷ 
 =  4.0 ×  10ିଶ 

pH .Kkh lsÍfï Wla; m%fõYh my; oelafjk ksoiqka u`.ska meyeÈ,s flf¾' 
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tneúka,   pH = – log[H3O
+] = –log(8.0 × 10–3) = 2.10 

wm úiska isÿ lrk ,o ikaksl¾IKfha j,x.=;dj" wï,fha wdrïNl idkaøKhg 

idfmalaIj tys whkSlrK m%;sY;h .Kkh lsÍfuka mÍlaId l< yels h' m%;sY; 

w.h 5]g jvd wvq kï idudkHfhka wms ikaksl¾IKh ms<s.ksuq' tfia fkdjk 

úg   ys w.h ,nd .ekSu i`oyd j¾. iólrKhla úi`oSu wjYH fõ' 

by; ksudkh lrk ,o 0'04 w.h wkqj" 

tfyhska isÿ lrk ,o ikaksl¾IKh ms<s.; yels h' 

j¾. iólrKh úi`od  ys w.h fidhd .ekSfuka yd tys idfmalaI m%;sY; 

wm.ukh .ekSfuka wmg by; ikaksl¾IKh ;jÿrg;a ;yjqre l< yels h' 

by; ksoiqk i|yd: 𝐾ୟ⬚
=    

𝟎.𝟐 × 𝟎.𝟐
𝟎.𝟐(𝟏ି)

=  3.2 ×  10ିସ 

ñka wmg my; oelafjk j¾.c iólrKh ,efí' 

α2 + 1.6 × 10–3α – 1.6 × 10–3 = 0 
igyk: ax2 + bx + c = 0 wdldr j¾. iólrKhl x ys w.h my; oelafjk 

iólrKfhka fokq ,efí' 

α wvx.= j¾.c iólrKh úi`¥ úg  i`oyd ,efnk w.hhka fol jkafka"  
α = + 3.92 × 10–2  

yd – 4.08 × 10–2 
RK w.h ms<s.; fkdyels neúka 

fuhska idfmalI m%;sY; wm.ukh fufia .Kkh l< yels h' 

fï l%u foflka ,efnk ms<s;=rej, ióm iudk;ajh ñka wmg fmfka' tneúka 

fujeks .Kkh lsÍïj, § wms idudkHfhka by; wdldr ikaksl¾IKh isÿ lruq' 

igyk( wdrïNl wï, idkaøKh" wï,fha whkSlrK ksh;h Ka g jvd fnfyúka 

úYd, jk úg ^hg;a msßfihska úYd,;aj .K ;=klska& by; ikaksl¾IKh fhÈh 

yels h' 

Wla; ksoiqfkys wdrïNl idkaøKh 0.2 mol dm-3 
yd Ka = 3.2 10-4 

fõ' fï fol 

w;r wkqmd;h" 
ଶ.଴ × ଵ଴షభ

ଷ.ଶ × ଵ଴షర ~ ଵ଴య
fõ' 

tu ksid wmg ikaksl¾IKh fhÈh yels h' 

 
 

0.04

0.20
  × 100% = 2.0 % 

𝑥 =    
−b   ±  ඥ(bଶ − 4ac)

2a
 

⬚  =  3.92 ×  10ିଶ⬚
 

0.04 − 3.92 ×  10ିଶ

0.04
  × 100% = 2.0 % 
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II l%uh: 
by; .eg¨j úi`§ug fufia o t<ôh yels h' moaO;sfha m%Odk m%;sl%shdj my; 

oelafjk m%;sl%shdj nj wms oksuq: 

HF(aq) + H2O(l) ⇌ H3O
+(aq) + F–(aq) 

ú>gkh jQ idkaøKh fyj;a idkaøK fjki x f,i .;a úg fufia ,súh yels h: 

           HF(aq)    +    H2O(l)    ⇌   H3O
+(aq)    +     F–(aq) 

wdrïNl idkaøKh/ mol dm-3                    0.2               0             0 
idkaøK fjki/ mol dm-3         -x                           +x            +x 

iu;=,s;;d idkaøK/ mol dm-3         0.2 - x                          +x            +x 

iu;=,s;;d idkaøK" iu;=,s;;d m%ldYkfha wdfoaY lsÍfuka" 

 
i,lkq ,nk wï,h ÿn, neúka wdrïNl idkaøKh yd iei`¥ úg whkSlrKh 

w,am nj Wml,amkh l< yels h' 𝟎. 𝟐 − 𝒙~ 𝟎. 𝟐 

wdfoaYfhka 𝐾ୟ⬚
 ~ 

(𝒙)𝟐

𝟎.𝟐
 =  3.2 ×  10ିସ 

tneúka 

[H3O
+] = [F –] = x = 8.0 × 10–3 mol dm-3 

[HF] = 0.20 - x = 0.2 – 0.008 = 19.2 × 10-2 mol dm-3 

⸫pH = – log[H3O
+] = –log(8.0 × 10–3) = 2.10 

 
II l%ufhka wmg iu;=,s;;d idkaøK w.hka fl<ska u ,efnk nj jgyd .kak' 

 

𝐾ୟ⬚
=    

𝒙   ×  𝒙 

(𝟎. 𝟐 − 𝒙)
 =  

(𝒙)𝟐

(𝟎. 𝟐 − 𝒙)

⬚⬚

 

𝒙𝟐  =  6.4 ×  10ିହ 
𝒙 =  8.0 ×  10ିଷmol dmିଷ 

 
2'17 ksoiqk 

HA talNdiañl wï,fha 0.10 mol dm-3 
ødjKhl pH w.h 4'50ls' iu;=,s;;dfõ § 

ødjKfha H+(aq), A–(aq) yd HA(aq) hk m%fNaoj, idkaøK .Kkh lrkak' 

talNdiañl wï,fha Ka yd pKa o .Kkh lrkak' 
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ms<s;=r 

pH= – log [H3O
+] 

tneúka, [H3O
+]= 10–pH = 10–4.50  = 3.16 × 10–5 

[H3O
+] = [A–] = 3.16 × 10–5 mol dm-3 

[HA]iu;=,s; = 0.1 – (3.16 × 10-5) ~  0.1mol dm-3 
 
fï lreKq wmg fufia iïmsKavkh l< yels h: 

     HA(aq) + H2O(l) ⇌H3O
+(aq)  +  A-(aq) 

wdrïNl idkaøKh/ mol dm-3   0.1            0         0 

idkaøK fjki/ mol dm-3  -3.16 × 10–5           3.16 × 10–5         3.16 × 10–5
 

iu;=,s;;d idkaøK/ mol dm-3   (0.10 -3.16 × 10–5)         3.16 × 10–5             3.16 × 10–5
 

iu;=,s;;d idkaøK/ mol dm-3  0.10            3.16 × 10–5             3.16 × 10–5
 

 

tneúka, Ka = 
[ୌయ୓శ(ୟ୯)][୅ష(ୟ୯)]

[ୌ୅(ୟ୯)]
 

Ka= (3.16 × 10–5)2/ 0.1 = 1.0 × 10–8 mol dm-3 

pKa = – log(10–8) = 8 
 

 
2'2'7  ÿn, Niau yd Niau whkSlrK ksh;h 

BOH ÿn, Niaufha whkSlrKh my; oelafjk iólrKfhka ksrEms; h'  

BOH(aq) ⇌  B+(aq) + OH–(aq) 

ta m%;sl%shdj fufia o ,súh yels h( 

B (aq) + H2O(l)  ⇌  BH+(aq) + OH–(aq) 
 
BOH(aq) ÿn, Niauh B+(aq) yd OH–(aq) njg whkSlrKh ùu Nd.sl jk w;r" tys § 

we;s jk iu;=,s;;dj wï,-ú>gk iu;=,s;;djg iudk h' Niaufha whkSlrKh 

i`oyd jQ iu;=,s;;d ksh;h Niau whkSlrK ksh;h hkqfjka ye`Èkafjk w;r" th Kb 

hkafkka ixfla;j;a flf¾' iu;=,s;;dfõ we;s úúO m%fNaoj, ujq,sl idkaøK fhdod 

.ksñka th my; oelafjk iólrKfhka m%ldY l< yels h( 

𝐾 =    
[BHା(aq)][OHି(aq)]

[B(aq)][HଶO(l)]
 

ÿn, wï,j,g yd iudkj,  

𝐾[HଶO(l)] =    
[BHା(aq)][OHି(aq)]

[B(aq)]
 

𝐾ୠ =    
[BHା(aq)][OHି(aq)]

[B(aq)]
 

ke; fyd;a, BOH(aq) ⇌  B+(aq) + OH–(aq) 

𝐾ୠ =    
[Bା(aq)][OHି(aq)]

[BOH(aq)]
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2'18 ksoiqk 

0.40 mol dm-3 
wefudakshd ødjKhl pH w.h .Kkh lrkak' wefudakshdj, 

Kb=1.80 × 10–5 

ms<s;=r 

ødjKfha my; oelafjk iu;=,s;;dj mj;sk w;r" NH4
+(aq) yd OH–(aq) whkj, 

idkaøK mold m-3 
j,ska x hehs is;uq' idrdxYh fufia olajuq( 

    NH3(aq) + H2O(l)   ⇌   NH4
+(aq)  +  OH-(aq) 

wdrïNl idkaøKh/ mol dm-3 0.4        0                 0 

idkaøK fjki/ mol dm-3  -x       +x   +x 

iu;=,s;;d idkaøK/ mol dm-3 (0.4-x)                     +x   +x 

Niaufha wdrïNl idkaøKh c o" iu;=,s;;djg t<UqKq úg tys whkSlrK ^ú>gk& 

m%udKh α o fõ kï" úl,am f,i iu;=,s;;d ksh;h i`oyd m%ldYkh fufia o ,súh 

yels h( 

𝐾ୠ =  
𝒄𝟐

(𝟏 − )
 

fïNiau whkSlrK m%;sl%shdfjys yhsfv%dlaihsâ whkj, ksm§ug wkqj                    
[OH–(aq)] >[H+(aq)] jk w;r tneúka ødjKfha pH > 7. 

2'3 j.=fjka 298 K § ÿn, Niau iuyrl whkSlrK ksh; oelafõ' 
 

2'3 j.=j   f;dard .;a ÿn, Niau lsysmhl whkSlrK ksh; (298 K §) 
Niauh 𝑲𝐛  

vhsfu;s,aweuhska, (CH3)2NH 5.40 × 10–4 

g%hsfu;s,aweuhska, (C2H5)3N 6.45 × 10–5 

wefudakshd, NH3 fyda NH4OH 1.77 × 10–5 

msßãka, C5H5N 1.77 × 10–9 

weks,Ska, C6H5NH2  4.27 × 10–10 

hqßhd, CO(NH2)2 1.30 × 10–14 

 
ÿn, Niau iïnkaO .eg¨ úi`§fï § ÿn, wï, úIhfhys fhdod .kakd ,o l%uh u wms 

wkq.ukh lruq' m%Odk fjki jkafka wm m<uqj [H+(aq)] fjkqjg [OH–(aq)] .Kkh 

lsÍuhs' my; § we;s WodyrKh fï m%fõYh meyeÈ,s lrhs' 
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0.40 – x ~ 0.40, ikaksl¾IKh fh§fuka 

x = [OH–(aq)] = 2.7 × 10ିଷmol dm-3 

igyk( ikaksl¾IKfha j,x.=;dj msßlaiSu {[2.7  10-3]/ 0.4}  100% = 0.68%, tkï 

ikaksl¾IKh j,x.= h' 
 

pOH = -log ( 2.7  10-3) = 2.57 
pH + pOH = 14.00, iïnkaO;dj fh§fuka 
pH = 14.00 – 2.57  = 11.43 

(fyda [OH–(aq)] = ( 2.7  10-3), [H+(aq)] = 10-14/ 2.7  10-3 = 3.7  10-12  

pH = 11.43) 
 

𝐾௕ =    
[NHସ

ା(aq)][OHି(aq)]

[NHଷ(aq)]
= 1.80 ×  10ିହ 

(𝑥)(𝑥)

(0.4 − 𝑥)
=   1.80 ×  10ିହ 

(𝑥ଶ)

0.4
=   1.80 × 10ିହ 

 
2'2'8  Ka yd Kb w;r iïnkaO;dj 

Ka yd Kb ms<sfj<ska wï,hl yd Niauhl m%n,;dj ksfhdaackh lrhs' wï,-Niau 

ixhq.aul hq.,l ta fol ir, wdldrfhka tlsfklg iïnkaO h' my; § we;s ksoiqk 

i,lkak( 

CH3COOH (aq) + H2O(l) ⇌ H3O
+(aq) + CH3COO-(aq) 

𝐾ୟ =  
[HଷOା(aq)][CHଷCOOି(aq)]

[CHଷCOOH(aq)]
 

CH3COO-(aq) ixhq.aul Niauh my; iólrKhg wkqj c,h iu`. m%;sl%shd lrhs' 

CH3COO-(aq) + H2O(l) ⇌ OH-(aq) + CH3COOH(aq) 

m%;sl%shdj i`oyd Niau whkSlrK ksh;h ie,l+ úg" 

𝐾ୠ =  
[OHି(aq)][CHଷCOOH(aq)]

[CHଷCOOି(aq)]
 

 
fï whkSlrK ksh; foflys .=Ks;h ie,l+ úg" 

𝐾ୟ ×  𝐾ୠ =  
[HଷOା(aq)][CHଷCOOି(aq)]

[CHଷCOOH(aq)]
× 

[OHି(aq)][CHଷCOOH(aq)]

[CHଷCOOି(aq)]
 

𝐾ୟ × 𝐾ୠ  =  [HଷOା(aq)][OHି(aq)] 

tkï(  𝑲𝐚 × 𝑲𝐛 =  𝑲𝐰 
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m%;sl%shd fol tl;= l< úg m%;sM,h yqfola c,fha iajhx whkSlrKh nj wmg fmfka' 

CH3COOH(aq) + H2O(l) ⇌ H3O
+(aq) + CH3COO-(aq) ----- 𝐾ୟ 

CH3COO-(aq) + H2O(l) ⇌ OH-(aq) + CH3COOH(aq)   ----- 𝐾ୠ 
---------------------------------------------------------------------------------------- 

H2O(l) + H2O(l) ⇌ H3O
+(aq) + OH-(aq)                       ----- 𝐾୵ 

by; idlÉPd lrk ,o mßÈ fuh ridhksl iu;=,s;;dj ms<sn`o fmdÿ kS;shg wkq.; 

h' 

igyk( hï m%;sl%shdjla m%;sl%shd foll fyda jeä .Kkl tl;=jla f,i m%ldY l< 

yels kï" iuia; m%;sl%shdfõ iu;=,s;;d ksh;h ta ;ks m%;sl%shdj, iu;=,s;;d 

ksh;hkaf.a .=Ks;fhka fokq ,efí' 

𝑲𝐚𝑲𝐛 =  𝑲𝐰  hk iïnkaO;dj" ÿn, Niauhl whkSlrKh ie,lSfuka o ,nd .; 

yels h' 

𝐾ୟ ×  𝐾ୠ =  𝐾୵ iïnkaO;dj wkqj" 
 

𝐾ୟ  =  
௄౭

௄ౘ
  yd  𝐾ୠ =  

௄౭

௄౗
 

wï,hl m%n,;dj jeä j;a u (𝐾ୟjeä j;a u), tys ixhq.aul Niauh ÿn, jk nj o 

^ 𝐾ୠ wvq jk nj o& wfkla w;g wï,hl m%n,;dj wvq j;a u ixhq.aul Niaufha 

m%n,;dj jeä jk nj o ñka wmg fmfka' 
 

2'2'9  ,jKj, c, úÉfþokh yd tajdfha ødjKj, pH w.h 

wï, yd Niau ksYaÑ; wkqmd;hlska hq;=j m%;sl%shd ù iEfok ,jK c,fha § 

whkSlrKh fõ' ,jKj, whkSlrKfhka iEfok legdhk$ wekdhk c,Sh ødjKfha 

ic,kh jQ whk f,i mj;S; fkdtfia kï ,jKfha iajNdjhg wkqj c,h yd 

wka;¾l%shd ù wkqrEm wï, yd Niau m%;sckkh lrhs' ,jKj, legdhk$ wekdhk fyda 

ta fol u c,h iu`. wka;¾l%shd lsÍfï l%shdj,sh c,úÉfþokh f,i ye`Èkafõ' fï 

wka;¾l%shdj ødjKfha pH w.h flfrys n,mdhs' m%n, Niauj, legdhk (Wod : Na+, 
K+, Ca2+, Ba2+ 

wdÈ) yd m%n, wï,j, wekdhk (Wod: Cl¯, Br¯, NO3
¯, ClO4

¯ 
wdÈ) ir,j 

ic,kh jkq ñi c,úÉfþokh fkd fõ' tneúka m%n, wï,j,ska yd m%n, Niauj,ska 

iEfok ,jKj, ødjK WodiSk h' tneúka tajdfha pH w.h 7 fõ' Wod' 

NaNO3(s)  Na+(aq) + NO3
¯(aq) 

 

flfia fj;;a ,jKj, wfkla m%fNao c,úÉfþokhg Ndck fõ' 

wms ±ka my; ±lafjk j¾.j,g wh;a ,jKj, c,úÉfþokh i,ld n,uq: 
(i) ÿn, wï,hlska yd m%n, Niauhlska we;s jQ ,jK" Wod: CH3COONa. 
(ii) m%n, wï,hlska yd ÿn, Niauhlska we;s jQ ,jK" Wod: NH4Cl. 
(iii) ÿn, wï,hlska yd ÿn, Niauhlska we;s jQ ,jK" Wod: CH3COONH4. 

m<uq jekakg wh;a CH3COONa, CH3COOH ÿn, wï,fhka yd NaOH m%n, Niaufhka 

jHq;amkak jQ ,jKhls' th c,Sh ødjKfha iïmQ¾Kfhka whkSlrKh fõ' 
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2'19 ksoiqk 

0.10 mol dm-3 
fidaähï weisfÜÜ (CH3COONa) ødjKhl pH w.h .Kkh 

lrkak' 𝐾ୠ(େୌయେ୓ ష)  = 5.6 ×  10ିଵ଴ 

ms<s;=r 

CH3COONa ødjKfha CH3COO–(aq) yd Na+(aq) njg iïmQ¾Kfhka whkSlrKh 

jk w;r CH3COO–(aq) c,úÉfþokh fõ' 

            CH3COO–(aq) + H2O(l)  ⇌  CH3COOH(aq) + OH–(aq) 
wdrïNl idkaøKh/ mol dm-3              0.10                           0                               0 

idkaøK fjki/ mol dm-3               -x              +x   +x 

iu;=,s;;d idkaøKh/ mol dm-3   0.10 - x                           +x                             +x 

 
±ka wmg Niau whkSlrK ksh;h fyj;a c,úÉfþokh i`oyd iu;=,s;;d ksh;h 

fufia ,súh yels h( 

by; iu;=,s;;d w.hka wdfoaYfhka" 

Kb b;d l=vd ksid yd Niaufha wdrïNl idkaøKh by< neúka wmg 0.10 – x ~ 0.10 
ikaksl¾IKh Ndú; l< yels h' 

𝐾ୠ⬚
=  

[OHି(aq)][CHଷCOOH(aq)]⬚

[CHଷCOOି(aq)]
 

𝐾ୠ⬚
=  

𝑥ଶ

(0.10 − 𝑥)
= 5.6 ×  10ିଵ଴ 

𝑥ଶ

0.10
~ 5.6 ×  10ିଵ଴ 

𝑥ଶ =   5.6 × 10ିଵ  
𝑥 = [OHି(aq)] =  7.5 ×  10ି଺ mol dmିଷ 

∴ pOH = 5.13 
pH = 14.00 − 5.13 = 8.87 

CH3COONa(aq) → CH3COO–(aq) + Na+(aq) 

fufia iEfok weisfÜÜ whk weisála wï,h yd OH–
 whk foñka c,fha § 

c,úÉfþokh fõ' 

CH3COO–(aq) + H2O(l)  ⇌  CH3COOH(aq) + OH–(aq) 

ÿn, wï,hla jk weisála wï,h (Ka = 1.8 × 10–5) ødjKfha m%Odk jYfhka u 

mj;skafka whkSlrKh$ ú>gkh fkd ù h' fuys m%;sM,h jkafka ødjKfha OH¯
 whk 

idkaøKh jeä ù tys Ndiañl nj jeä ùu h' tjeks ødjKhl pH w.h 7g jeä h' 

 

fï wdldrfhka u NH4OH ÿn, Niaufhka yd HCl m%n, wï,fhka iEfok NH4Cl 
c,fha § iïmQ¾Kfhka whkSlrKh fõ' 

NH4Cl(aq) → NH4
+(aq) + Cl–(aq) 
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wefudakshï whk c,fha § c,úÉfþokh ù NH4OH(aq) yd H+(aq) whk idohs' 

NH4
+(aq) + H2O(l) ⇌ NH4OH(aq) + H+(aq) 

wefudakshï yhsfv%dlaihsâ ÿn, Niauhls (Kb = 1.77 × 10–5). tneúka c,fha mj;skafka 

fndfyda ÿrg u whkSlrKh fkdjqKq wdldrfhks' fuys m%;sM,hla f,i ødjKfha H+ 

whk idkaøKh by< f.dia ødjKh wdï,sl fõ' tneúka NH4Cl c,Sh ødjKhl pH 

w.h 7g jvd wvq fõ' 
 
ÿn, wï,hlska yd ÿn, Niauhlska jHq;amkak jQ ,jKhla jk CH3COONH4 ys 

c,úÉfþokh i,luq' 

CH3COO–(aq) + NH4
+(aq) + H2O(l)  ⇌  CH3COOH(aq) + NH4OH(aq) 

CH3COOH yd NH4OH mj;skqfha Nd.sl f,i whkSlrKh ù h' 

CH3COOH(aq) ⇌ CH3COO– (aq) + H+(aq) 

NH4OH(aq) ⇌ NH4
+(aq) + OH¯(aq) 

H2O(l) ⇌  H+(aq) + OH¯(aq) 
 
tn`ÿ ,jKhl c,Sh ødjKhla wdï,sl fõ o" Ndiañl fõ o ke; fyd;a WodiSk fõ o 

hkak /`§ mj;skafka ÿn, wï,fha yd ÿn, Niaufha idfmalaI m%n,;d u`.sks' my; 

±lafjk mßÈ wmg fï ødjK ms<sn`o .=Kd;aul fm/hSï l< yels h' 

 Kb > Ka(𝐩𝑲𝐛 < 𝐩𝑲𝐚); tkï wekhkfha Kb legdhkfha Ka g jvd úYd, jk 

úg ødjKh Ndiañl fõ' wekdhkh" legdhkhg jvd jeäfhka c,úÉfþokh 

jk fyhsks' iu;=,s;;dfõ § H+ 
whk m%udKhg jvd jeä OH-  

whk m%udKhla 

we;' 

 Kb < Ka (𝐩𝑲𝐛 > 𝐩𝑲𝒂); tkï wekdhkfha Kb" legdhkfha Ka g jvd l=vd jk 

úg ødjKh wdï,sl fõ' legdhkfha c,úÉfþokh" wekdhkfha 

c,úÉfþokhg jvd wêl;r fyhsks' 

 Ka ~ Kb (𝐩𝑲𝐛 ~ 𝐩𝑲𝒂);Ka wdikak jYfhka Kbg iudk kï ødjKh fndfyda 

ÿrg u WodiSk fõ' 
 
2'2'10 fmdÿ whkhla wvx.= c,Sh ødjKh 

wï, - Niau whkSlrKh yd ,jKj, c,úÉfþokh ms<sn`o by; fldgia hgf;a § wms 

tla ødjKhla muKla wvx.= ødjKj, .=K idlÉPdjg Ndck lr we;af;uq' tfy;a 

fmdÿ whkhla fyj;a tl u whkh wvx.= ødjH folla øjKh ù we;s ødjKj, .=K 

Bg fjkia h' fmdÿ whkhla ÿn, wï,hl fyda ÿn, Niauhl whkSlrKh hgm;a 

lrhs' 

kso¾Ykhla f,i fidaähï weisfÜÜ yd weisála wï,h hk fol u tl u ødjKfha 

øjKh lr we;s úg" my; iólrKj,ska ±lafjk mßÈ ta fol u CH3COO¯ 
whk 

foñka whkSlrKh fõ' fuys § CH3COONa(aq) iïmQ¾Kfhka o" CH3COOH(aq) 
Nd.slj o ú>gkh fõ' 

CH3COONa(s)  CH3COO¯(aq) + Na+(aq) 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

140 
 

CH3COOH(aq) + H2O(l)  ⇌  CH3COO–(aq) + H3O
+(aq) 

f,a peg,sh¾ uQ,O¾uhg wkqj CH3COONa u`.ska CH3COOH ødjKhlg CH3COO¯ 

whk tl;= lsÍu" iu;=,s;;dj ol=fKka jug úia:dmkh lsÍu u`.ska CH3COOH ys 

whkSlrKh hgm;a lrk w;r, th yhsv%cka whk idkaøKh wvqlsÍug fya;= fõ' 

tneúka" CH3COOH yd CH3COONa hk fol u wvx.= ødjKhla tu idkaøKfhka u 

hq;a CH3COOH ødjKhlg jvd wvqfjka wdï,sl h' weisála wï,fha whkSlrK 

iu;=,s;;dfjys ú;eka ùug fya;=j ,jKfhka iemfhk weisfÜÜ whkhs' CH3COOH 
yd CH3COONa hk foflka u iemfhk neúka fmdÿ whkh jkafka CH3COO¯ 

whkhhs' 

fmdÿ whk wdjrKh hkq øú; øjHj,g fmdÿ jQ whkhla wvx.= øjHhla 

tl;= lsÍu fya;=fjka iu;=,s;;djl isÿ jk ú;eka ùuhs' 

ødjKhl pH w.h ks¾Kh lsÍfï yd w,am jYfhka ødjH ,jKhl ødjH;dj ;SrKh 

lsÍfï ,d fmdÿ whk wdprKh jeo.;a N+ñldjla bgq lrhs' 

wms HA kï ÿn, wï,h yd NaA kï tys ødjH ,jKh wvx.= ødjKhl pH w.h i,ld 

n,uq(  

HA(aq) + H2O(l) ⇌ H3O
+(aq) + A–(aq) 

𝐾ୟ =    
[HଷOା(aq)][Aି(aq)]

[HA(aq)]
 

fï wkqj" 

[HଷOା(aq)] =  𝐾ୟ

[HA(aq)]

[Aି(aq)]
 

fomfiys u ,>q.Kl .ekSfuka 

−log [HଷOା(aq)] =    −log 𝐾ୟ − log 
[HA(aq)]

[Aି(aq)]
 

−log ቂH3O+
(aq)ቃ =    −log 𝐾ୟ + log 

ൣA−
(aq)൧

[HA(aq)]
 

fï wkqj wmg fufia ,súh yels h( 

 

⸫ pH =    p𝐾ୟ + log 
[Aି(aq)]

[HA(aq)]
 

fyda 

pH =    p𝐾ୟ + log [ixhq.aul Niauh] 
       [wï,h] 

 
by; m%ldYkh fykav¾ika – yei,an,aÉ iólrKh hkqfjka y`ÿkajkq ,efí' 

Ka ys w.h" wï,fha idkaøKh yd wï,fhka jHq;amkak ,jKfha idkaøKh wm okafka 

kï wmg ødjKfha pH w.h .Kkh l< yels h' 
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2'20 ksoiqk 

(i) 0.20 mol dm-3 CH3COOH yd 0.40 mol dm-3 CH3COONa ødjKhl pH w.h 

.Kkh lrkak' 
(ii) ,jK ke;s kï 0.20 mol dm-3 CH3COOH ødjKhl pH w.h l=ula fõ o@ 

𝐾ୟ(େୌయେ୓୓ୌ) = 1.8 ×  10ିହ 

úi`ÿu 

(i) CH3COONa(s) m%n, úoHq;a úÉfþoHhla ksid iïmQ¾Kfhka ú>gkh fõ' 

tneúka [CH3COO¯(aq)] = 0.40 mol dm-3 
fõ' [CH3COO¯(aq)] ys 

whkSlrKh hgm;a jk neúka thska ,efnk CH3COOH¯(aq) idkaøKh 

fkdi,ld y< yels h' tneúka wmg [CH3COO-(aq)] = 0.40 mol dm-3 
f,i 

o [CH3COOH(aq)] = 0.20 mol dm-3 
f,i o .; yels h' 

CH3COONa(s)  CH3COO¯(aq) + Na+(aq) 

CH3COOH(aq) + H2O(l)  ⇌  CH3COO¯(aq) + H3O
+(aq) 

     0.20 mol dm-3                             0.40 mol dm-3 

ke; fyd;a wmg fuh Ndú; l< yels h.  pH⬚ =    pKୟ + log [ixhq.aul Niauh] 
                                [wï,h] 

pH⬚ =   −log( Kୟ) + log [ixhq.aul Niauh] 
       [wï,h] 

 

𝐾ୟ⬚
=  

ൣH3O+(aq)൧[CH3COO−(aq)]

[CH3COOH(aq)]
 =  1.8 ×  10

−5 

[HଷOା(aq)]  =
(0.20)

(0.40)
 ×  1.8 × 10ିହ = 9.0 × 10ି଺ mol dmିଷ

 

pH =  −log ቂH3O+
(aq)ቃ = 5.04 

pH⬚ =    4.74 + log 
0.40

0.20
 

pH⬚ =    4.74 + log 2 
pH⬚ =    5.04 

fmdÿ whk wdprKh wdY%s; .eg¨j, § iudkHfhka wmg HA ÿn, wï,fha wdrïNl 

idkaøKh;a tys ,jKfha ^NaA& idkaøKh;a fokq ,efí' fï m%fNaoj, idkaøK ie,lsh 

hq;= ;rñka by< jk ;dla (0.10 mol dm-3) wmg wï,fha whkSlrKh yd ,jKfha 

c,úÉfþokh fkdi,ld yeßh yels h' HA ÿn, wï,hla jk ksid;a A¯(aq) whkfha 

c,úÉfþok m%udKh idudkHfhka b;d w,am jk ksid;a fuh j,x.= ikaksl¾IKhls' 

;j o NaA ,jKfhka ,efnk A¯(aq) fmdÿ whkfha meje;au ksid HA ys whkSrKh 

;jÿrg;a hgm;a jk w;r" whkSlrKh fkdjqKq HA ys meje;au ksid A¯(aq) whkfha 

c,úÉfþokh ;j ÿrg;a hgm;a fõ' tneúka wmg fykav¾ika – yei,an,aÉ 

iólrKfha iu;=,s;;d idkaøK f,i wdrïNl idkaøK fhÈh yels h' 
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(ii) fmdÿ whkh fkdue;s úg we;af;a weisála wï,fha whkSlrKh wdY%s; 

iu;=,s;;dj muKs' 
CH3COOH(aq) + H2O(l)  ⇌  CH3COO–(aq) + H3O

+(aq) 

wdrïNl idkaøKh/ mol dm-3                0.20                     0                  0 
idkaøK fjki/ mol dm-3   -x                     +x                  +x 

iu;=,s;;d idkaøKh/ mol dm-3  0.20 - x                     +x             +x 

 

0.20 – x ~ 0.20 ikaksl¾IKh iu`. wdfoaYfhka 

fuh CH3COO– 
fmdÿ whkfha meje;au CH3COOH wï,fha whkSlrKh 

hgm;a lrk nj meyeÈ,sj fmkakqï lrhs' 

𝐾ୟ⬚
=  

[HଷOା(aq)][CHଷCOOି(aq)]

[CHଷCOOH(aq)]
 =  1.8 ×  10ିହ 

(𝑥)ଶ

0.20
 =  1.8 × 10ିହ 

𝑥 =  2 ×  10ିଷ mol dmିଷ 
∴ [HଷOା(aq)]  =  2 ×  10ିଷ mol dmିଷ 

pH =  2.70 

 
2'21 ksoiqk 
weisála wï,h 0.10 mol yd fidaähï weisfÜÜ 0.10 mol tl;= lsÍfuka 

idok ,o ødjK 1.0 dm3 pH w.h .Kkh lrkak'  

ms<s;=r 

CH3COONa iïmQ¾Kfhka whkSlrKh jk neúka fuys [CH3COO¯(aq)] 
CH3COONa idkaøKh u fõ' 

 

    CH3COOH(aq) + H2O(l)  ⇌  CH3COO¯(aq) + H3O
+(aq) 

wdrïNl idkaøKh/ mol dm-3  0.10                   0                           0.10 
idkaøK fjki/ mol dm-3   -x             +x            +x  

iu;=,s;;d idkaøKh/ mol dm-3  0.10 - x                          +x                           0.10 + x 

 

wï,fha idkaøKh yd ,jKfha idkaøKh iudk jkakd jQ jeo.;a wjia:djla my; 

±lafjk ksoiqfkka bÈßm;a flf¾' 
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x l=vd neúka 

tkï  𝐩𝐇⬚ =    𝐩𝑲𝐚 

 

𝐾ୟ⬚
=  

ൣH3O+(aq)൧[CH3COO−(aq)]

[CH3COOH(aq)]
 =  1.8 × 10ିହ 

𝑥 (0.10 + 𝑥)

(0.10 − 𝑥)
 =  1.8 ×  10ିହ 

𝑥 (0.10)

(0.10)
 =  1.8 × 10ିହ 

𝑥 =  ൣH3O+(aq)൧ =  1.8 × 10ିହ mol dmିଷ 

∴ pH = 4.74 

fmdÿ whk wdprKh NH3 jeks ÿn, Niauhla yd NH4Cl jeks tys ,jKhla wvx.= 

ødjKhl o l%shd;aul fõ' iu;=,s;;dfõ §" 

NH4Cl(aq)  NH4
+(aq) +  Cl¯(aq) 

NH3(aq) + H2O(l)  ⇌  NH4
+(aq) +  OH¯(aq) 

NH4Cl ys iïmQ¾K whkSlrKfhka meñfKk neúka fuys NH3(aq)g jvd NH4
+(aq) 

m%uqL fõ' fï ksid  NH3(aq) + H2O(l) ⇌ NH4
+(aq) + OH-(aq) iu;=,s;;dj hgm;a fõ' 

fï ksid fï ødjKfha pH w.h m%Odk jYfhka u md,kh jkafka my; ±lafjk 

iu;=,s;;dfjks( 

NH4
+ (aq) + H2O(l)   ⇌  NH3(aq) + H3O

+(aq) 

wmg fufia ,súh yels h( ⸫ 𝐾ୟ =  
ൣH3O+(aq)൧[୒ୌయ(aq)]

ൣ୒ୌర
శ (ୟ୯)൧

 

ൣH3O+(aq)൧ =  
𝐾ୟൣNHସ

ା (aq)൧

[NHଷ(aq)]
 

−log [HଷOା(aq)] =    −log 𝐾ୟ − log 
ൣNH4

+ (aq)൧

[NH3(aq)]
 

−log [HଷOା(aq)] =    −log𝐾ୟ + log 
[NHଷ(aq)]

ൣNHସ
ା (aq)൧

 

wmg fufia ,súh yels h( 

pH =    p𝐾ୟ + log 
[NH3(aq)]

ൣNH4
+ (aq)൧

 

pH =   −log ( 𝐾ୟ) + log [ixhq.aul Niauh] 
       [wï,h] 
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NH3 yd tys ,jKhla jk NH4Cl wvx.= ødjKhla ta idkaøKfhka u hq;a NH3 

ødjKhlg jvd wvqfjka Ndiañl h' Niauh yd ,jKh hk fol u wvx.= ødjKhl 

NH3 ys whkSlrKh NH4
+ 
fmdÿ whkfhka hgm;a flf¾' 

 
2'2'11  mßudñ;sl wkqudmk 

wkqudmkhla hkq hï ødjKhl idkaøKh" iïu; ^m%dudKsl& ødjKhla hkqfjka 

ye`Èkafjk idkaøKh okakd ;j;a ødjKhla Ndú;fhka ks¾Kh lsÍfï l%shdj,shls' fï 

l%shdj,sfha § idudkHfhka wms mßud uekSula lruq' tfia lr tla m%;sl%shlhla yd 

iïmQ¾Kfhka m%;sl%shd lsÍug wjYH ;j;a øjHhl mßudj fidhd .ksuq' mßudj ks¾Kh 

lsÍu wm m%;sl%shdj iïmQ¾K ùu y`ÿkd .kakd wdldrh u; /`§ mj;S'  

 
iul;d ,laIHh yd wka; ,laIHh 

wkqudmkhla ksrjoH jkq msKsi wm wkqudmlfhka ^ìhqrÜgqfõ ;nkq ,nk okakd 

idkaøKhlska hq;a ødjKh& iafgdhslsfhdñ;slj iul m%udKhla úYaf,aIHh wvx.= 

ødjKhg ^wkqudmk ma,dial=fjys ;nkq ,nk fkdokakd idkaøKfhka hq;a ødjKh& 

tl;= flf¾' fï iafgdhslsfhdñ;sl ñY%Khg <`.d ùug wjYH wkqudml mßudjg wms 

iul;d ,laIHh ^Veq& hehs lshuq' 

wkqudmk m%;sl%shdfõ fkdfyd;a m%;sl%shdj, iafgdhslsfhdñ;sh okakd úg wmg 

úYaf,aIHfha ujq, m%udKh .Kkh l< yels h' wjdikdjlg fuka fndfyda 

wkqudmkj, § wmg iul;d ,laIHhg meñK we;s nj meyeÈ,sj y`ÿkd .ekSug l%uhla 

ke;' ta fjkqjg wfma f;aÍu wkqj wm lrkafka wka; ,laIHh meñKs l,ays 

wkqudmlh tl;= ksÍu k;r lsÍuhs' fndfyda úg fï wka; ,laIHh ±lafjkafka 

úYaf,aIHh iys; ødjKhg tl;= lrkq ,nk øjHhl j¾Kh fjkia ùfuks' tn`ÿ øjH 

o¾Yl hkqfjka y`ÿkajkq ,efí' idudkHfhka o¾Yl j¾Kh fjkia lrkafka ødjKfha 

pH w.fha isÿ jk fjki;aa iu`. h' fï ksid wka; ,laIHh ,eîug wjYH wkqudml 

mßudj iul;d ,laIH mßudjg jvd u`ola jeä h ^wkqudlfhka ìkaÿjla fyj;a 0.05 
cm3

la&' wka; ,laIHh yd iul;d ,laIHh w;r fjkig wkqudmk fodaIh hehs lshkq 

,efí' mßud fol w;r fjki b;d l=vd jqj o fuh ie,lsh hq;= pH fjkilg fya;= 

jk nj wmg fmfka' tneúka wka; ,laIHfha § yd iul;d ,laIHfha § pH w.hhka 

ixikaokh l< fkdyels h' wkqudmlh yd úYaf,aIHh hk foflys u idkaøK okakd 

úg wmg tl;= lrkq ,nk wkqudmlfha mßudj iu`. ukskq ,nk hï .=Khl ^Wod( pH 

w.h& fjkia ùfï rgdj f.dvkexúh yels h' fuu`.ska iul;d ,laIHh meyeÈ,sj w¾: 

±lafõ' my; rEm u`.ska wkqudmkfha ieleiau yd wka; ,laIHh yd iul;d ,laIHh 

w;r iei`§u meyeÈ,s flf¾' 
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2'16 rEmh (a) wkqudmk ieleiafï o< igyk: fkdokakd idkaøKfhka hq;a ødjKh 

wkqudmk ma,dial=fõ ;nd ìhqfrÜgqfõ we;s wkqudmlh fifuka tl;= lsÍfuka 

ødjKh wkqudmkh flf¾' iul;d ,laIHh yd wka; ,laIHh w;r fjki     

(b) m%ia;drfhka fmkakqï flf¾' o¾Ylhla Ndú;fhka wka; ,laIHh ks¾Kh 

lrkq ,nk w;r tys j¾K fjkila ksÍlaIKh lrkq i`oyd wkqudmlh jeämqr    

(0.05 cm3) wjYH fõ' øjHj, iafgdhslsfhdñ;sl m%udK yßhg u m%;sl%shd lrk 

wjia:dj iul;d ,laIHh fõ' tneúka iul;d ,laIH mßudj" yeu úg u wka; 

,laIH mßudjg jvd wvqh' flfia jqj o fï w,am mßud fjki pH w.fha úYd, 

fjkilg fya;= fõ' 

wï, - Niau wkqudmk 

fï fldgfiys § wms my; ±lafjk isõ jeoEreï wkqudmk ms<sn`o yodrkafkuq' 

(i) m%n, wï,hla yd m%n, Niauhla w;r 
(ii) ÿn, wï,hla yd m%n, Niauhla w;r 
(iii) m%n, wï,hla yd ÿn, Niauhla w;r 
(iv) ÿn, wï,hla yd ÿn, Niauhla w;r 

iEfok ,jKfha legdhkh yd wekdhkh hk fol u c,úÉfþokh jk neúka ÿn, 

wï,hla yd ÿn, Niauhla w;r wkqudmkh ixlS¾K fõ' 

my; ±lafjk fldgfia § tla tla wkqudmkh iïnkaO iul;d ,laIHh yd wkqudmkh 

mqrd ^wkqudmlfha mßudj iu`.& pH w.fha fjkia ùu yd tys .Kkh úIh lr .ksñka 

by; ±lafjk wkqudmk i;r ms<sn`o wOHhkh lruq' ir, jYfhka th" okakd 

idkaøKfhka hq;a úYaf,aIHh yd okakd idkaøKfhka hq;a wkqudmlh w;r wkqudmkh 

i,ld n,ñka pH w.fha úp,kh ffioaOdka;slj wjfndaO lr .ekSfï W;aidyhls' 

fuys ,d wms ffioaOdka;slj wkqudmk jl% ^mßudjg tfrysj pH w.h& f.dv 

kxjkafkuq' wkqudmk jl%hla" wkqudmlfha tl;= lsÍu;a iu`. pH w.h jeks .=Khla 

flfia fjkia jkafka o hkak oDYH rEmhl wdldrfhka ksrEmKh lrhs' 
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 m%n, wï, - m%n, Niau wkqudmk 
0.100 mol dm-3 HCl ødjK 25.00 cm3

la 0.100 mol dm-3 NaOH ødjKhla iu`. isÿ 

flfrk wkqudmkh i,lkak' 

(igyk: ìhqrÜgqfjka yd msfmÜgqfjka 0.00 cm3
l ksrjoH;dfjka hqla;j mßud uek 

.; yels h)' 
 
isÿ jk m%;sl%shdj jkafka" 

HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l) 

HCl(aq), NaOH(aq) yd NaCl(aq) m%n, úoHq;a úÉfþoH neúka by; m%;sl%shdj wmg 

fufia ,súh yels h(  

H+(aq) + Cl¯(aq) + Na+(aq) + OH¯(aq)  Na+(aq) + Cl¯(aq) + H2O(l) 

ødjKfha pH w.h" NaOH ødjK mßudj tl;= flfrk tla tla wÈhf¾ § tys we;s 

H+(aq)  yd OH¯(aq) whkj, idfmalaI idkaøK u; /`§ mj;sk nj wms olsuq' tneúka 

iul;d ,laIHhg fmr" iul;d ,laIHfha § yd iul;d ,laIHhg miq hk wjia:dj, 

§ pH w.h i,ld ne,Sfï yelshdj ;sfí' 

wms m<uqj iul;d ,laIHhg meñKSu i`oyd wjYH NaOH mßudj .Kkh lruq' 

iul;d ,laIHfha §" 

HCl ujq, m%udKh = NaOH ujq, m%udKh ^HCl yd NaOH w;r 

iafgdhslsfhdñ;sh 1 : 1 neúka& 

CaVa = CbVb iQ;%h fh§fuka 

^fuys a wl=frka HCl o" b wl=frka NaOH o ±lafõ&' 
(i) iul;d ,laIHh ,eîuh wjYH NaOH ødjK mßudj Vb fõ' 

  0.100  25.00 = 0.100  Vb 

                            Vb= 25.00 cm3 

(ii) wdrïNfha § ødjKfha HCl idkaøKh 0.100 mol dm-3
fõ' HCl m%n, wï,hla neúka 

ødjKfha pH w.h my; ±lafjk mßÈ fõ' 
pH = –log[H3O

+] = –log[HCl] = –log(0.100) = 1.00 

(iii) iul;d ,laIHhg fmr HCl jeämqr mj;sk w;r" pH w.h ;SrKh jkafka jeämqr 

we;s HCl idkaøKfhks' NaOH ødjK 10.00 cm3
la" tkï mj;sk HCl m%udKhg 

ixikaolj iafgdhslsfhdñ;sl f,i wvq NaOH m%udKhla tl;= lsÍfuka miq 

jeämqr we;s HCl idkaøKh yd pH w.h fufia fiúh yels h( 
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wdrïNl  HCl m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ × 
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

      =  2.50 × 10ିଷ mol   

tl;= l< NaOH m%udKh  = 
 ଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  10.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

   = 1.0 × 10ିଷ mol   

m%;sl%shd l< HCl m%udKh  = 1.0 × 10ିଷ mol   

b;sß HCl m%udKh   = (2.50 × 10ିଷ −  1.00 × 10ିଷ) mol   

  = 1.50 × 10ିଷ mol 

b;sß HCl (H3O
+) idkaøKh  =

ଵ.ହ×ଵ଴షయ ୫୭୪

ଷହ.଴଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

= 0.043 mol dmିଷ 

pH = -log (0.043)  = 1.37 

(iv)  iul;d ,laIHfha § (NaOH ødjK 25.00 cm3
la tl;= lsÍfuka miq) ish¨ H+ 

yd 
OH – 

whk jeh ù we;' Na+ 
yd Cl- 

whk f,i mj;sk NaCl ,jK o c,úÉfþokhg 

Ndck fkd fõ' tneúka m%n, wï, - m%n, Niau m%;sl%shdjl iul;d ,laIHfha § 

jeo.;a jkakd jQ tl u iu;=,s;;d m%;sl%shdj ^Y=oaO m%;sl%shdj& kï" 
 

H3O
+(aq) + OH–(aq) ⇌ 2H2O(l) 

 
iul;d ,laIHfha §  [H+ (aq)]=[OH–(aq)] yd ødjKfha pH = 7.00. 

 
(v) NaOH ødjK 35.00 cm3

la fyj;a ;sfnk HCl m%udKhg ixikaolj 

iafgdhslsfhdñ;sl jYfhka w;sßla; NaOH m%udKhla tl;= lsÍfuka miq jeämqr 

we;s ^b;sß& NaOH idkaøKh fidhd .; hq;= h' 

wdrïNl  HClm%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  × 
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

     =  2.50 × 10ିଷ mol   

tl;= l< NaOH m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  35.00 cmଷ  × 
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

     =  3.50 × 10ିଷ mol   

m%;sl%shd l< HCl m%udKh  = 2.5 × 10ିଷ mol 

b;sß NaOH m%udKh  = (3.50 × 10ିଷ −  2.50 × 10ିଷ) mol   

= 1.0 × 10ିଷ mol 

b;sß NaOH (OH-) idkaøKh =
  ଵ.଴×ଵ଴షయ ୫୭୪

଺଴.଴଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

  = 0.017 mol dmିଷ 

pOH = -log (0.017)  = 1.77 

pH = 14.00 - 1.77 = 12.23 
 

jeo.;a: pH = 7 muK § pH jl%h hï yerjqulg Ndckh jk nj ñka wmg fmfka' 

iul;d ,laIHh wdikakfha § pH w.fha fjkia ùï flfrys wjOdkh fhduq lruq' 
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NaOH ødjK 24.90 cm3 
tl;= lsÍu:    

NaOHødjK 24.90 cm3
la" tkï mj;sk HCl m%udKhg ixikaolj iafgdhslsfhdñ;sl 

jYfhka wvq NaOH m%udKhla tl;= lsÍfuka miq jeämqr we;s HCl ys idkaøKh fiúh 

hq;= h' 

wdrïNl HCl m%udKh          = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

           =  2.50 × 10ିଷ mol   

tl;= l< NaOH m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  24.90 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

             =  2.49 × 10ିଷ mol   

m%;sl%shd l< HCl m%udKh  =  2.49 × 10ିଷ mol  

b;sß HCl m%udKh   = (2.50 × 10ିଷ −  2.49 × 10ିଷ) mol   

          = 1.00 × 10ିହ mol 
 

b;sß HCl (H3O
+) idkaøKh  =

ଵ.଴଴×ଵ଴షఱ ୫୭୪

ସଽ.ଽ଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

                      = 2.00 × 10ିସ mol dmିଷ 

pH = -log (2.00 × 10ିସ)  = 3.7 

 
NaOH ødjK 25.10 cm3 

tl;= lsÍu: 
25.00 cm3

g jvd jeä NaOH ødjK mßud fyj;a mj;akd HCl m%udKhg ixikaolj 

iafgdhslsfhdñ;sl jYfhka jeä NaOH m%udK tl;= lsÍfuka miq" jeämqr NaOHys 

idkaøKh fiúh hq;= h' 
 

wdrïNl  HCl m%udKh   = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

               =  2.50 × 10ିଷ mol   

tl;= l< NaOH m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య
 ×  25.10 cmଷ  ×  

ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య
 

               =  2.51 × 10ିଷ mol   

m%;sl%shd l< HCl m%udKh  = 2.50 × 10ିଷ mol 

b;sß NaOH m%udKh   = (2.51 × 10ିଷ −  2.50 × 10ିଷ) mol   

          = 1.0 × 10ିହ mol 

b;sß NaOH (OH¯) idkaøKh  = 
ଵ.଴×ଵ଴షఱ ୫୭୪

ହ଴.ଵ଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

                     = 2.00 × 10ିସ mol dmିଷ 

pOH = -log (2.00 × 10ିସ)  = 3.7 

pH = 14.00 - 3.70 = 10.30 
 
fï m%n, wï, - m%n, Niau wkqudmkfha iul;d ,laIHh iómfha § pH w.fha lemS 

fmfkk fjkila  (0.020 cm3 
mßud fjkila we;=<; pH tall 6.6l fjkila) isÿ 

jk nj wmg oelsh yels h' tl;= lrk ,o NaOH ødjK mßudjg tfrysj .Kkh 
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lrk ,o pH w.hhka m%ia;dr.; lsÍfuka wmg 2.17(a)  rEmfha oelafjk pH jl%h 

,nd .; yels h' wï,fha yd Niaufha wdrïNl idkaøKfha fjki;a iu`. pH jl%j, 

yeisÍu 2.17(b)  rEmfhka fmkakqï flf¾' 
 

 
 

2'17 rEmh    (a) 0.100 mol dm-3 HCl ødjK 25.00 cm3
la" 0.100 mol dm-3 NaOH ødjKhla 

iu`. wkqudmkh lsÍug wod< wkqudmk jl%h' NaOH ødjK 25.00 cm3 
tl;= 

l< úg t<fUk pH = 7.0 jQ iul;d ,laIHh wdikakfha § w;s YS>% pH 

fjkila we;s fõ' (b) rEmfhka fmkakqï flfrkqfha HClys yd NaOHys 

wdrïNl idkaøKfha isÿ jk úp,k iu`. pH jl%j, isÿ jk fjkihs' 

wdrïNl idkaøKh wvq jk úg pH jl%fha me;sÍu wvq fõ' *sfkdama;,Ska yd 

fn%dafud;hsfud,a íÆ o¾Ylj, ld¾hh wka ;efkl idlÉPd flf¾' 

 

 ÿn, wï, - m%n, Niau wkqudmk 
ÿn, wï,hla jk weisála wï,h yd m%n, Niauhla jk fidaähï yhsfv%dlaihsâ w;r 

m%;sl%shdj i,luq' 

CH3COOH(aq) + NaOH(aq)  CH3COONa(aq) + H2O(l) 

NaOH m%n, Niauhla neúka m%;sl%shdj my; oelafjk mßÈ ,súh yels h' 

CH3COOH(aq) + OH¯(aq)  CH3COO¯(aq) + H2O(l) 

by; wm úiska idlÉPd lrk ,o mßÈ CH3COO¯(aq) whkh c,úÉfþokhg Ndck 

fõ' wkqudmkfha iul;d ,laIHfha § pH w.h ks¾Kh jkqfha fï m%;sl%shdfjks' 

weisfÜÜ whkh c,úÉfþokh jkafka fufia h: 

CH3COO¯(aq) + H2O(l)  ⇌  CH3COOH(aq)  + OH¯(aq) 
 
tneúka fidaähï weisfÜÜ muKla mj;akd iul;d ,laIHfha § weisfÜÜ whkfha 

c,úÉfþokh lrK fldg f.k ksmfok jeämqr OH¯(aq) whk fya;=fjka ødjKfha  

pH w.h 7g jeä fõ' ÿn, wï,hla yd ÿn, Niauhla w;r flfrk fï j¾.fha 

wkqudmkhl wkqudmk jl%h ms<sn`o wjfndaOhla ,eîug oeka wms W;aidy lruq' 
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0.100 mol dm-3 CH3COOH(aq) ødjK 25.00 cm3
la yd 0.100 mol dm-3 NaOH ødjKhla 

w;r isÿ jk wkqudmkh i,ld n,uq' Ka (CH3COOH) = 1.80  10-5 

ødjKfha pH w.h" ta ta wjia:dfõ § tl;= flfrk NaOH ødjK mßudjg wkqj 

mj;sk ú>gkh fkdjQ CH3COOH(aq) yd CH3COO¯(aq) whkj, (CH3COONa f,i 

iEfok) idfmalaI idkaøK u; /`§ mj;sk nj wmg fmfka' m%n, wï, - m%n, Niau 

wkqudmkhl § fia u fuys § o wmg iul;d ,laIHfha §" iul;d ,laIHhg fmr yd 

iul;d ,laIHhg miq hk wjia:dj, § ødjKfha pH w.h ie,ls,a,g .; yels h' 

m<uqfjka wms iul;d ,laIHh i`oyd wjYH NaOH ødjK mßudj .Kkh lruq' 

iul;d ,laIHfha §" 
CH3COOH ujq, m%udKh = NaOH ujq, m%udKh (CH3COOH yd NaOH w;r 

iafgdhslsfhdñ;sh 1 : 1 neúka) 

CaVa = CbVb iQ;%h fh§fuka" 

^fuys ‘a’j,ska CH3COOH o ‘b’j,ska NaOH o ixfla;j;a fõ& 
(i) iul;d ,laIHh ,eîu i`oyd wjYH NaOH ødjK mßudj Vb kï" 

  0.100  25.00  = 0.100 Vb 

          Vb  = 25.00 cm3 

(ii) wdrïNfha § ødjKh CH3COOHj,g idfmalaIj 0.100 mol dm-3 fõ' CH3COOH 
ÿn, wï,hla neúka, [H3O

+] ks¾Kh jkqfha tys Nd.sl whkSlrKfhks. tkï" 

CH3COOH(aq) + H2O(l)  ⇌  CH3COO¯(aq)  + H3O
+(aq) 

 Ka Ndú;fhka [H3O
+] fufia .Kkh lruq' 

              CH3COOH(aq) + H2O(l)  ⇌  CH3COO¯(aq)  + H3O
+(aq) 

wdrïNl idkaøKh/ mol dm-3           0.1        0         0 
idkaøK fjki/ mol dm-3           x                    +x                   +x  

iu;=,s;;d idkaøKh/ mol dm-3            (0.10-x)                            +x                     +x 

iu;=,s;;d idkaøKh / mol dm-3           0.10                               +x                     +x  
((0.10 -x) ~ 0.1 ikaksl¾IKh wkqj) 

 

𝐾ୟ =  
ቂH3O

+
(aq)ቃ ൣCH3COO

−
(aq)൧

[CH3COOH(aq)]
 =  

𝑥ଶ

(0.1)
= 1.80 × 10ିହ 

𝑥ଶ = 1.80 × 10ି଺ 
𝑥 = 1.34 × 10ିଷ 

 

pH = –log[H3O
+] = –log[1.34 × 10ିଷ] = 2.87 

_________________________________________________________________________________________________________ 

ke; fyd;a   𝐾ୟ =  
ቂH3O

+
(aq)ቃൣCH3COO

−
(aq)൧

ൣCH3COOH(aq)൧
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𝐾ୟ =  
ቂH3O+

(aq)ቃ
ଶ

𝑪𝟎

,  

𝑪𝟎 hkq wï,fha wdrïNl idkaøKh hs. 

ቂH3O+
(aq)ቃ = (𝑲𝐚𝑪𝟎)𝟏/𝟐  

−𝐥𝐨𝐠 ቂH3O+
(aq)ቃ =  −𝐥𝐨𝐠(𝑲𝐚)

𝟏

𝟐 − 𝐥𝐨𝐠(𝑪𝟎)
𝟏

𝟐  

−𝐥𝐨𝐠 ቂH3O+
(aq)ቃ =  −

𝟏

𝟐
𝐥𝐨𝐠(𝑲𝐚) −

𝟏

𝟐
 𝐥𝐨𝐠(𝑪𝟎)  

 

𝐩𝐇 =  −
𝟏

𝟐
𝐩𝑲𝐚 −

𝟏

𝟐
 𝐥𝐨𝐠(𝑪𝟎)  

_________________________________________________________________________________________________________ 

 
(iii) iul;d ,laIHhg fmr" tl;= lrk ,o NaOH m%udKh iafgdhslsfhdñ;sl 

jYfhka ødjKfha we;s CH3COOH m%udKhg jvd wvq h' tneúka ødjKfha 

ú>gkh fkdjqKq CH3COOH wï,h yd CH3COONa ,jKh wvx.= fõ' ;j;a 

whqrlska mji; fyd;a oeka wm i;=j we;af;a ÿn, wï,hl yd tys ,jKfha 

^ixhq.aul Niaufha& ñY%Khls¦ tkï iajdrlaIl pH w.h .Kkh lrkq msKsi 

iajdrlaIl ødjK ms<sn`o wm oekqfï msysgd wmg fykavika - yei,an,aÉ 

iólrKh Ndú; l< yels h' 
 
0.100 mol dm-3 NaOH ødjKfhka 10.00 cm3

la tl;= lsÍfuka miq ;;a;ajh i,ld 

n,uq' 
CH3COOH(aq) + NaOH(aq)  CH3COONa(aq) + H2O(l) 

wdrïNl CH3COOH m%udKh  =  
  ଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

             =  2.50 × 10ିଷ mol   

tl;= lrk ,o NaOH m%udKh  =  
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  10.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

          = 1.0 × 10ିଷ mol   

m%;sl%shd l< CH3COOH m%udKh =  1.0 × 10ିଷ mol   

b;sß CH3COOH m%udKh  = (2.50 × 10ିଷ −  1.00 × 10ିଷ) mol  

          = 1.50 × 10ିଷ mol 

b;sß CH3COOH idkaøKh  =  
 ଵ.ହ×ଵ଴షయ ୫୭୪

ଷହ.଴଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

          = 0.043 mol dmିଷ 
iEÿKq CH3COONa m%udKh  = tl;= lrk ,o NaOH m%udKh =1.0 × 10ିଷ mol 

iEÿKq CH3COONa idkaøKh  = 
ଵ.଴×ଵ଴షయ ୫୭୪

ଷହ.଴଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

          = 0.029 mol dmିଷ 
fï w.h wdfoaYfhka" 

pH =    p𝐾ୟ + log [ixhq.aul Niauh] 
       [wï,h] 

pH =    4.74 + log 
(0.029)

(0.043)
 

pH =    4.57 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

152 
 

(iv)  iul;d ,laIHfha § (NaOH ødjK 25.00 cm3
la tl;= l< úg) ish¨ CH3COOH 

yd NaOH  m%udK jeh ù we;' iEÿKq CH3COONa ,jKh fufia c,úÉfþokh 

fõ' 

CH3COO¯(aq) + H2O(l)  ⇌  CH3COOH(aq)  + OH¯(aq) 

CH3COOH(aq)  + NaOH(aq)  CH3COONa(aq) + H2O(l) m%;sl%shdjg wkqj 

iEÿKq CH3COONa (CH3COO¯(aq)) m%udKh = 2.50 × 10−3 mol  

,jKfha idkaøKh  = 
ଶ.ହ×ଵ଴షయ ୫୭୪

ହ଴.଴଴ ୡ୫య   ×
 ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

                                                = 0.05 mol dmିଷ 
 

       CH3COO¯(aq) + H2O(l)  ⇌  CH3COOH(aq)  + OH¯(aq) 
wdrïNl idkaøKh/ mol dm-3     0.05                                          0          0 
idkaøK fjki/ mol dm-3               -x                 +x          +x  

iu;=,s;;d idkaøKh/                 (0.05-x)    +x          +x 
mol dm-3 

iu;=,s;;d idkaøKh/                 0.05                 +x          +x 
mol dm-3 
 ((0.05 -x) ~ 0.05 ikaksl¾IKh wkqj) 
 

by; c,úÉfþok m%;sl%shdj i`oyd Kb m%ldYkh fufia ,súh yels h: 

𝐾ୠ =  
ൣOH−

(aq)൧[CH3COOH(aq)]

ൣCH3COO−
(aq)൧

 =  
𝑥ଶ

(0.05)
=

𝐾୵

𝐾ୟ

= 5.6 × 10ିଵ଴ 

𝑥 =  ൣOH−
(aq)൧ = 5.3 × 10ି଺ mol dmିଷ 

pOH =  5.28 
pH =  14.00 −  5.28 

pH =  8.72 
_______________________________________________________________________________________________________ 

            𝑲𝐛 =  
ൣOH

−
(aq)൧ൣCH3COOH(aq)൧

ൣCH3COO
−

(aq)൧
 

𝑲𝐛 =  
ൣOH−

(aq)൧
ଶ

𝑺
,  

𝑺 hkq ,jKfha idkaøKh fõ 

ൣOH−
(aq)൧ = (𝑲𝐛 𝑺)𝟏/𝟐  

−𝐥𝐨𝐠ൣOH−
(aq)൧ =  −𝐥𝐨𝐠(𝑲𝐛)

𝟏

𝟐 − 𝐥𝐨𝐠( 𝑺)
𝟏

𝟐  

−𝐥𝐨𝐠ൣOH−
(aq)൧ =  −

𝟏

𝟐
𝐥𝐨𝐠(𝑲𝐛) −

𝟏

𝟐
𝐥𝐨𝐠 𝑺  

 

𝐩𝐎𝐇 =  −
𝟏

𝟐
𝐩𝑲𝐛 −

𝟏

𝟐
 𝐥𝐨𝐠 𝑺  

wdfoaYfhka"  𝐩𝐇 +  𝐩𝐎𝐇 = 𝐩𝑲𝐰 yd 𝐩𝑲𝐚 +  𝐩𝑲𝐛 =  𝐩𝑲𝐰 

𝐩𝑲𝐰 − 𝐩𝐇 =  −
𝟏

𝟐
(𝐩𝑲𝐰 − 𝐩𝑲𝐚)  −

𝟏

𝟐
 𝐥𝐨𝐠 𝑺  

𝐩𝐇 =  
𝟏

𝟐
𝐩𝑲

𝐚
+ 

𝟏

𝟐
𝐩𝑲

𝐰
+

𝟏

𝟐
 𝐥𝐨𝐠 𝑺  

_________________________________________________________________________________________________________ 
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(v) iul;d ,laIHhg miq wdrïNfha § ;snqKq ish¨ CH3COOH m%udKh 
CH3COONa ,jKh njg mßj¾;kh jk w;r jeämqr we;s NaOH, OH¯ 

f,i 

mj;S' tneúka ñY%Kfha pH w.h jeämqr OH¯(aq) idkaøKfhka ks¾Kh fõ' 

 NaOH ødjKfhka 35.00 cm3
la" tkï mj;sk CH3COOH m%udKhg 

ixikaokd;aul j iafgdhslsfhdñ;slj jeä NaOH m%udKhla tl;= lsÍfuka 

miq" jeämqr NaOH ys idkaøKh fiúh hq;= fõ' 

wdrïNl CH3COOH m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

            =  2.50 × 10ିଷ mol   

tl;= l< NaOH m%udKh  = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  35.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

            = 3.50 × 10ିଷ mol   

m%;sl%shd l< CH3COOH m%udKh =2.5 × 10ିଷ mol 

b;sß NaOH m%udKh   =(3.50 × 10ିଷ −  2.50 × 10ିଷ) mol   

        = 1.0 × 10ିଷ mol 

b;sß NaOH (OH¯) idkaøKh  =
ଵ.଴×ଵ଴షయ ୫୭୪

଺଴.଴଴ ୡ୫య   ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

          = 0.017 mol dmିଷ 

pOH = -log (0.017)  = 1.77 

pH = 14.00 - 1.77 = 12.23 
 

fyda" iul;d ,laIHfhka miq [HଷOା(aq)] =  
𝑲𝐰

[୓ୌష(ୟ୯)]
 

 

[OHି(aq)] hkq m%n, Niaufha jeämqr idkaøKh fõ 

jeämqr ൣOH−
(aq)൧  =  𝑩ᇱhehs ie,l+ úg" 

ቂH3O+
(aq)ቃ =  

𝑲𝒘

𝑩ᇱ
 

−𝐥𝐨𝐠 ቂH3O+
(aq)ቃ =  −𝐥𝐨𝐠(𝑲𝐰) − (−𝐥𝐨𝐠 𝑩ᇱ)  

𝐩𝐇 =  𝐩𝑲𝐰+  𝐥𝐨𝐠(𝑩ᇱ)  

w¾O iul;d ,laIHfha § 

pH =    p𝐾ୟ + log[ixhq.aul Niauh] 
       [wï,h] 

 
wï,fha yd ixhq.aul Niaufha idkaøK iudk h' 

𝐩𝐇 =  𝐩𝑲𝐚 
 

by; lreKq 2'18 rEmfha pH jl%fhka iïmsKavkh lr oelaúh yels h' 
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2'18 rEmh (a) 0.100 mol dm-3 CH3COOH ødjK 25.00 cm3 
la 0.100 mol dm-3 NaOH iu`. 

wkqudmkh lsÍug wod< wkqudmk jl%h' iul;d ,laIHh mj;skafka pH w.h 

8'72 jQ Ndiañl m%foaYfha h' fï wkqudmkj, iul;d ,laIHhg my<ska 

iajdrlaIl ødjKhla iEfoa ^fï ms<sn`oj 12'3 fldgfia § meyeÈ,s flf¾&' 

,dlaIKsl ,laIH pH Y%s; iu`. i,l=Kq lr we;' (b) rEmfhka ÿn, wï,fha 

m%n,;dj iu`. pH jl%j, isÿ jk úp,kh ixikaokd;aulj bÈßm;a flf¾' 

wï,fha ÿn,;dj jeä j;a u iul;d ,laIHh Ndiañl me;a;g úia:dmkh fõ' 

 

 m%n, wï, - ÿn, Niau wkqudmk 

m%n, wï,hla jk yhsfv%dlaf,daßla wï,h yd ÿn, Niauhla jk wefudakshd w;r 

wkqudmkh i,ld n,uq' fuys § isÿ jk m%;sl%shdj jkafka" 

HCl(aq) + NH3(aq)    NH4Cl(aq) 

ke; fyd;a ir, f,i" 

H+(aq) + NH3(aq)  NH4
+(aq) 

NH4
+(aq) whkfha c,úÉfþokh ksid iul;d ,laIHfha § pH w.h 7g jvd wvq h'  

NH4
+(aq) + H2O(l) ⇌ NH3(aq) + H3O

+(aq) 
 
c,Sh wefudakshd ødjKhl jdIamYS,sNdjh ksid ìhqrÜgqfjka yhsfv%dlaf,daßla wï,h 

wefudakshd ødjKhg tl;= lsÍu jvd fhda.H h' 

 

 

 
 
 
 
 
 
 
 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

155 
 

ksoiqk:  
NH3 ÿn, Niaufha 0.10 mol dm-3 

ødjKhlska 25.00 cm3
la" HCl m%n, wï,fha         

0.10 mol dm-3 
ødjKhla iu`. wkqudmkh lr;ehs is;uq' 

ødjKfha pH w.h" HCl wï, ødjKh tl;= flfrk ta ta wjia:dj, § tys we;s NH4Cl 
yd ú>gkh fkdjqKq NH3 ys idfmalaI idkaøK u; /`§ mj;sk nj wmg fmfka' 

tneúka ÿn, wï, - m%n, Niau wkqudmkfha fia u fuys o iul;d ,laIHfha §" 

iul;d ,laIHhg fmr yd iul;d ,laIHhg miq pH w.h ie,ls,a,g .; yels h'   

m<uq j wms iul;d ,laIHh i`oyd wjYH HCl wï, ødjK mßudj .Kkh lruq' 

iul;d ,laIHfha §" 

NH3 ujq, m%udKh = HCl ujq, m%udKh ^NH3 yd HCl w;r iafgdhslsfhdañ;sh 1:1 
neúka& 

CaVa = CbVb iQ;%h Ndú;fhka 

(i) iul;d ,laIHh i`oyd wjYH HCl wï, mßudj Vb kï" 

  0.100  25.00  = 0.100  Vb 

                           Vb  = 25.00 cm3 

(ii) wdrïNfha § NH3 ødjKfha idkaøKh 0.100 mol dm-3 
fõ' NH3 ÿn, Niauhla 

neúka [OH¯(aq)]  tys Nd.sl whkSlrKh úiska ks¾Kh fõ' 

NH3(aq) + H2O(l)   ⇌  NH4
+ (aq)  + OH¯(aq) 

Kb Ndú;fhka [OH¯] fufia .Kkh l< yels h( 

    NH3(aq) + H2O(l)    ⇌    NH4
+(aq) + OH¯(aq) 

wdrïNl idkaøKh/ mol dm-3      0.1                0         0 
idkaøK fjki/ mol dm-3  -x    +x         +x  

iu;=,s;;d idkaøKh/ mol dm-3 (0.10 -x)   +x         +x  

iu;=,s;;d idkaøKh/ mol dm-3 0.10    +x         +x  
((0.10 -x) ~ 0.1  ikaksl¾IKhg wkqj) 

𝐾ୠ =  
ቂNH4

+
(aq)ቃ ൣOH−

(aq)൧

[NH3(aq)]
 =  

𝑥ଶ

(0.1)
= 1.80 × 10ିହ 

𝑥ଶ = 1.80 × 10ି଺ 
𝑥 = 1.34 × 10ିଷ 

pOH = –log[OH¯(aq)] = –log[1.34 × 10ିଷ] = 2.87 
pH = 14.00 – 2.87  = 11.13 
_________________________________________________________________________________________________________ 

(iii) iul;d ,laIHhg fmr" tl;= lrk ,o HCl m%udKh ødjKfha wvx.= NH3 

m%udKhg jvd iafgdhslsfhdñ;sl jYfhka wvq h' tneúka ødjKfha ú>gkh 

fkdjqKq NH3 yd NH4Cl ,jKh wvx.= fõ' fjk;a jpkj,ska lsj fyd;a 

ødjKfha we;af;a ÿn, Niauhlska yd tys ,jKhlska ^ixhq.aul wï,h& hq;a 
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iajdrlaIl ødjKhls' tys pH w.h .Kkh lrkq msKsi wmg iajdrlaIl ødjK 

ms<sn`o oekqu Ndú;hg .; yels h' 

0.100 mol dm-3 HCl ødjK 10.00 cm3 
la tl;= lsÍfuka miq we;s jk ;;a;ajh úuid 

n,uq' 

HCl(aq) + NH3(aq)    NH4Cl(aq) 

wdrïNl NH3 m%udKh        = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

   =  2.50 × 10ିଷ mol   

tl;= lrk ,o HCl m%udKh       = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  10.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

= 1.0 × 10ିଷ mol   

m%;sl%shd l< NH3 m%udKh       =  1.0 × 10ିଷ mol   

b;sß NH3 m%udKh           = (2.50 × 10ିଷ −  1.00 × 10ିଷ) mol  

= 1.50 × 10ିଷ mol 

b;sß NH3 idkaøKh        = 
1.5×10−3 mol

35.00 cm3   ×
1000 cm3

1.0 dm3  

= 0.043 mol dmିଷ 
 

iEÿKq NH4Cl m%udKh = tl;= l< HCl m%udKh = 1.0 × 10ିଷ mol 

iEÿKq NH4Cl ys idkaøKh  = 
ଵ.଴×ଵ଴షయ ୫୭୪

ଷହ.଴଴ ୡ୫య
×

ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య
= 0.029 mol dmିଷ 

iólrKfha wdfoaYfhka 
pOH =    p𝐾௕ + log [ixhq.aul Niauh] 

       [wï,h] 

pOH =    4.74 + log 
(0.029)

(0.043)
 

pOH =    4.57 
pH = 14.00 – 4.57  = 9.43 

 
(iv) iul;d ,laIHfha § (HCl ødjK 25.00 cm3

la tl;= lsÍfuka miq) ish¨ NH3 yd 
HCl m%udK jeh ù we;' iEfok NH4Cl ,jKh my; oelafjk mßÈ 
c,úÉfþokh fõ' 

NH4
+(aq) + H2O(l) ⇌ NH3(aq)  +  H3O

+(aq) 

HCl(aq) +  NH3(aq)     NH4Cl(aq ) m%;sl%shdjg wkqj 

iEÿKq NH4Cl (NH4
+ (aq)) m%udKh = 2.50 × 10ିଷ mol  

 ,jKfha idkaøKh  = 
ଶ.ହ×ଵ଴షయ ୫୭୪

ହ଴.଴଴ ୡ୫య ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య = 0.05 mol dmିଷ 

 

     NH4
+(aq) + H2O(l)    ⇌  NH3(aq)  + H3O

+(aq) 
wdrïNl idkaøKh/ mol dm-3   0.05   0        0 
idkaøK fjki/ mol dm-3  -x   +x        +x  

iu;=,s;;d idkaøKh/ mol dm-3  (0.05-x)  +x                +x  

iu;=,s;;d idkaøKh/ mol dm-3  0.05   +x        +x  
((0.05 -x) ~ 0.05 Wml,amkh wkqj) 
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by; c,úÉfþok m%;sl%shdfõ Kb i`oyd m%ldYkh fufia h' 

𝐾ୠ =  
[NH3(aq)]ൣH3O+(aq)൧

ൣNH4
+(aq)൧

 

5.6 ×  10ିଵ଴ =
௫మ

଴.଴ହ
 ^Wml,amkh wkqj& 

𝑥ଶ =  28 × 10ିଵଶ  

𝑥 =  ൣH3O+(aq)൧ =  5.3 × 10ି଺  

 

pH =  5.28 

 

(v) iul;d ,laIHhg miqj wdrïNfha ;snqKq wefudakshd NH4Cl ,jKh njg 

mßj¾;kh jk w;r, w;sßla; HCl, H3O
+ 
f,i mj;S' tneúka ñY%Kfha pH w.h 

ks¾Kh jkafka H3O
+(aq) j, w;sßla;fha idkaøKfhks' 

  
HCl ødjK 35.00 cm3

la" tkï ;snQ NH3 m%udKhg ixikaolj iafgdhslsfhdñ;sl 

jYfhka jeä HCl m%udKhla tl;= lsÍfuka miq pH w.h .Kkh lrkq msKsi jeämqr 

^fyj;a b;sßj we;s& HCl j, idkaøKh fidhd .; hq;=h'  

wdrïNl NH3 m%udKh        = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  25.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

    =  2.50 × 10ିଷ mol   

tl;= l< HCl m%udKh        = 
଴.ଵ଴଴ ୫୭୪

ଵ.଴ ୢ୫య  ×  35.00 cmଷ  ×  
ଵ.଴ ୢ୫య

ଵ଴଴଴ ୡ୫య 

    =  3.50 × 10ିଷ mol   

m%;sl%shd l< NH3 m%udKh       = 2.5 × 10ିଷ mol 

b;sß HCl m%udKh           = (3.50 × 10ିଷ −  2.50 × 10ିଷ) mol   

= 1.0 × 10ିଷ mol 

b;sß HCl (H3O
+(aq)) idkaøKh       = 

ଵ.଴×ଵ଴షయ ୫୭୪

଺଴.଴଴ ୡ୫య  ×
ଵ଴଴଴ ୡ୫య

ଵ.଴ ୢ୫య  

   = 0.017 mol dmିଷ 

pH = -log (0.017)  = 1.77 
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2'19 rEmh    (a) 0.100 mol dm-3 NH3 ødjK 25.00 cm3 
la yd 0.100 mol dm-3 HCl ødjKhla 

w;r wkqudmkh i`oyd wkqudmk jl%h' iul;d ,laIHh pH w.h 5.28 jQ 

wdï,sl m%foaYfha msysghs' fï wkqudmkj, iul;d ,laIHhg my<ska 

iajdrlaIl ødjKhla iEfoa' (b) rEmfhka ÿn, Niaufha m%n,;dj iu`. pH 

jl%j, isÿ jk fjkia ùu ixikaokh flf¾' Niauh ÿn, j;a u" iul;d 

,laIHh jvd;a wdï,sl me;a;g ú;eka fõ' 
 

 ÿn, wï,-ÿn, Niau wkqudmk 

ÿn, wï,hla jk weisála wï,h" wefudakshd iu`. isÿ lrk m%;sl%shdj fï h' 

CH3COOH(aq) + NH3(aq)    NH4
+(aq) + CH3COO¯(aq) 

fuys M, jkafka CH3COO¯ 
Niauh yd NH4

+ 
wï,hhs' tneúka iul;d ,laIHfha § pH 

w.h ;SrKh flfrkqfha fïjdfha c,úÉfþok m%udKh úisks' wmg fufia ,súh yels 

h( 

NH4
+(aq) + H2O(l) ⇌ NH3(aq) + H3O

+(aq)  : Ka 

CH3COO¯(aq) + H2O(l) ⇌ CH3COOH(aq) + OH¯(aq)  : Kb 

fï m%;sl%shdj,ska H3O
+ 
yd OH¯ 

whk iEfok nj wms olsuq' tajd WodiSkslrKh fõ' 

WodiSkslrKh isÿ jqj o iEfok H3O
+ 
yd OH¯ 

m%udK iudk fkdúh yelafla h' tfia  

jk l,ays iul;d ,laIHfha § pH w.h 7g iudk fkdjk w;r th /`§ mj;skafka 

Kaj, yd Kbj, úYd,;ajh wkqj h' Ka > Kb kï ødjKh wdï,sl jk w;r" Ka < Kb, kï 

ødjKh Ndiañl fõ' 

fï wdldr wkqudmkhl olakg ,efnk ;j;a jeo.;a ,laIKhla kï pH jl%fha wêl 

nEjqula iys; pH fjkia ùfï m%foaYhla fkd;sîuhs' th m%Odk jYfhka fmkakqï 

lrkqfha yerjqï ,laIHhls' fï ksid iul;d ,laIHh y`ÿkd .ekSu i`oyd o¾Ylhla 

fhdod .ekSu ÿIalr fõ' tneúka ÿn, wï, yd ÿn, Niau w;r wkqudmk idudkHfhka 

isÿ fkd flf¾' fï j¾.fha wkqudmkhl § pH w.fha isÿ jk úp,kh 2'20 rEmfhka 

±lafõ' 
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igyk: tneúka ødjKj, pH w.h" wï,fha yd Niaufha pK w.hhka yd my; ±lafjk 

.Ks; iQ;%h Ndú;fhka ks¾Kh flfrk nj i`oyka lruq' 
pH = 7 + ½(pKa – pKb) 

fjki Ok fõ kï ødjKfha pH w.h 7g jvd jeä jk w;r" fjki RK fõ kï 

ødjKfha  pH w.h 7g jvd wvq fõ' 

 
 

2'20 rEmh     0.100 mol dm-3 CH3COOH ødjK 25.00 cm3
la yd 0.100 mol dm-3 NH3 

ødjKhla w;r wkqudmkh i`oyd wkqudmk jl%h' iul;d ,laIHh wï,fha 

yd Niaufha idfmalaI m%n,;dj u; /`§ mj;sk neúka th msg jk ia:dkh 

úksYaph lsÍu ÿIalr h' fï w;r moaO;sj, pH ys YS>% fjkia ùula ke;' 

 

 
 

2'21 rEmh by; idlÉPd lrk ,o 0.100 mol dm-3 
talNdiañl wï, yd            

0.100 mol dm-3 
tal wdï,sl Niau w;r isõjeoEreï wkqudmkj, idrdxYh 

(SA-m%n, wï," SB-m%n, Niauh, WA-ÿn, wï," WB-ÿn, Niauh) 
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2'2'12  oaúNdiañl yd nyqNdiañl wï, iy oaúwdï,sl iy nyqwdï,sl Niau 

Tlai,sla wï,h (H2C2O4), i,a*shqßla wï,h (H2SO4) yd f*diaf*dßla wï,h (H3PO4) 
jeks we;eï wï,j, wKqjl whkSlrKh úh yels fm%dafgdak tllg jeä .Kkla we;' 

tn`ÿ wï, nyqNdiañl fyj;a nyqfm%daál wï, hkqfjka ye`Èkafõ' H2A oaúNdiañl 

wï,fha whkSlrKh my; ±lafjk iólrKj,ska m%ldYs; h: 

H2A(aq) + H2O(l) ⇌ H3O
+(aq) + HA¯(aq) 

HA–(aq) + H2O(l) ⇌ H3O
+ (aq) + A2–(aq) 

Bg wod< iu;=,s;;d ksh; ^wï, whkSlrK ksh;& my; ±lafõ: 

𝐾ୟభ
=  

ൣH3O+(aq)൧[HAି (aq)]

[HଶA(aq)]
 

 

𝐾ୟమ
=  

ൣH3O+(aq)൧ൣAଶି(aq)൧

ൣHAି (aq)൧
 

 

tmßoafoka u" B2
- 
oaúwdï,sl Niaufha whkSlrK m%;sl%shd my; ±lafjk iólrKj,ska 

fmkakqï l< yels hs: 

B2- (aq)  +   H2O(l) ⇌ HB-(aq) + OH- (aq) 

HB-(aq) + H2O(l)  ⇌ H2B (aq) + OH- (aq) 

Bg wkqrEm iu;=,s;;d ksh; ^Niau whkSlrK ksh;& my; ±lafõ: 

    𝐾ୠభ
=  

[HBି(aq)][OH−(aq)]

ቂB2−(aq)ቃ
 

𝐾ୠమ
=  

[HଶB(aq)][OH−(aq)]

[HBି(aq)]
 

 

nyqwdï,sl Niauj, wkqudmk 

yhsfv%dlaf,dßla wï,h yd fidaähï yhsfv%dlaihsâ w;r wkqudmkfha pH jl%hg 

we;af;a tla iul;d ^wka;& ,laIHhla muKs ^2'17 rEmh&' tfy;a fidaähï ldnfkaÜ 

ødjKhlg yhsfv%dlaf,dßla wï,h tl;= lsÍug wod< pH jl%h ^2'22 rEmh& iul;d 

,laIH folla fkdfyd;a pH w.fha YS>% fjkia ùï folla fmkakqï lrhs' fuys § 

wkqhd; m%;sl%shd folla isÿ fõ' 2'22 rEmfha wka; ,laIH fol fjka fjka fm%dafgdak 

yqjudre iólrK follska myod Èh yels h' 

fidaähï ldnfkaÜ m%n, úoHq;a úÉfþoHhla jk w;r Na+(aq) yd CO3
2-(aq) whk njg 

iïmQ¾Kfhka ú>gkh fõ' 
Na2CO3(aq)  Na+(aq) + CO3

2-(aq) 

tneúka ñY%Kfha we;s m%Odk m%fNao jkafka Na+(aq), CO3
2-(aq) yd H2O(l) h' wdrïNl 

ñY%Kfha we;s m%n,;u Niauh ldnfkaÜ whkh neúka wkqudmkh wdrïNfha § 

yhsfv%dlaf,daßla wï,fhka iemfhk H+(aq) whk" CO3
2-(aq) whk iu`. m%;sls%hd lrhs' 

 H+(aq) + CO3
2-(aq)  HCO3

-(aq)  
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wk;=rej" fojeks m%;sl%shdfõ § HCl(aq) fj;ska iemfhk fm%dafgdak m<uq m%;sl%shdfjka 

iEfok yhsv%cka ldnfkaÜ whk iu`. m%;sl%shd lrhs' 

H+(aq) + HCO3
¯(aq)   H2CO3(aq) 

 
m<uq iul;d ,laIHfha § ñY%Kfha my; § we;s iu;=,s;;dj mj;sk nj meyeÈ,s h' 

tneúka pH w.h ks¾Kh flfrkqfha HCO3
¯(aq) whkj, c,úÉfþokfhks' 

HCO3
¯(aq) + H2O(l)  ⇌ H2CO3 (aq) + OH¯(aq) 

fojeks iul;d ,laIHfha § ñY%Kfha my; ±lafjk iu;=,s;;dj mj;sk w;r" tkhska 

pH w.h ks¾Kh flfrkqfha H2CO3(aq) wï,fha c,úÉfþokfhks ^m<uq 

whkSlrKfhks&' 

H2CO3 (aq) + H2O(l)  ⇌ HCO3
¯(aq) +  H3O

+(aq) 

by; m%;sl%shd fol foi ne,Sfï §" m<uq iul;d ,laIHfha § ñY%Kh Ndiañl jk nj;a 

fojeks iul;d ,laIHfha § th wdï,sl jk nj;a jegfykq we;' 

 
ksoiqk:  
0.10 mol dm-3 Na2CO3(aq) ødjK 25.00 cm3 

la yd 0.10 mol dm-3 HCl(aq) ødjKhla 

w;r isÿ flfrk wkqudmkh i,luq' ldfndksla wï,fha ^H2CO3& wï, ú>gk 

ksh; 𝐾ୟభ
 yd 𝐾ୟమ

ms<sfj<ska  4.3  10-7 mol dm-3 
yd 4.7  10-11 mol dm-3 

fõ' 

ødjKj, idkaøK wkqj m<uq iul;d ,laIHh yhsfv%dlaf,daßla wï, ødjK 25.00 cm3
 

§ o fojeks iul;d ,laIHh 50.00 cm3  
§ o we;s fjhs' 

H2CO3 wï,fha ú>gkh ie,l+ úg" 

H2CO3 (aq) + H2O(l)  ⇌ HCO3
-(aq) + H3O

+(aq) : 𝐾ୟభ
 

HCO3
-(aq) + H2O(l)  ⇌ CO3

2-(aq) + H3O
+(aq):  𝐾ୟమ

 

tneúka, 

𝐾ୟభ
=  

ൣH3O+(aq)൧ൣHCOଷ
ି (aq)൧

[HଶCOଷ(aq)]
= 4.3 × 10ି଻ mol dmିଷ 

 

𝐾ୟమ
=  

ൣH3O+(aq)൧ൣCOଷ
ଶି(aq)൧

ൣHCOଷ
ି (aq)൧

= 4.7 × 10ିଵଵ mol dmିଷ 

wdrïNl pH w.h (HCl ødjK 0.00 cm3 
§): 

fï wjia:dfõ § wï,h tl;= lr ke;s neúka we;af;a 0.10 mol dm-3 Na2CO3(aq) 
ødjKh muKs'  pH w.h ks¾Kh flfrkqfha HCO3

¯(aq) yd OH¯(aq) foñka ldnfkaÜ 

whk c,h iu`. isÿ lrk m%;sl%shdfõ m%udKh úisks' 
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CO3
2-(aq) + H2O(l) ⇌ HCO3

¯(aq) + OH¯(aq) 

fuys § Niauh jk ldnfkaÜ whkh fm%dafgdak imhñka c,h wï,hla f,i l%shd lrhs' 

fï m%;sl%shdfõ iu;=,s;;d ksh;h fufia h( 

𝐾ᇱ =  
ൣHCOଷ

ି (aq)൧[OH−(aq)]

ൣCOଷ
ଶି(aq)൧

 

 

tfy;a ; 
௄౭

௄౗మ

 =
ൣH3O+(aq)൧[OH−(aq)]

ቂH3O+(aq)ቃቂిోయ
మష(౗౧)ቃ

ൣౄిోయ
ష (౗౧)൧

=  
ൣୌେ୓య

ష (ୟ୯)൧[OH−(aq)]

ൣେ୓య
మష(ୟ୯)൧

=  𝐾ᇱ =  𝐾ୠభ
 

 

∴ 𝐾ୠభ
=  

1.0 × 10ିଵସ molଶ dmି଺

4.7 × 10ିଵ  mol dmିଷ
= 2.13 × 10ିସ mol dmିଷ 

 

∴ 𝐾ୠభ
=  

[OH−(aq)]2

ൣେ୓య
మష(ୟ୯)൧

  (ൣHCOଷ
ି (aq)൧ =  [OH−(aq)]) 

ൣOH
−

൫aq൯൧
ଶ

=  𝐾ୠభ
ቂCO3

2−
(aq)ቃ =  2.13 × 10−4 mol dm−3 ×  0.10 mol dm−3 

                      = 2.13 × 10ିହ mol dmିଷ 

 

∴ [OHି(aq)] = 4.61 × 10−3 mol dm−3 

[HଷOା(aq)] = 2.2 × 10−12 mol dm−3 
 

∴ pH = 11.71 
 

m<uq iul;d ,laIHfha § (HCl ødjK 25.00 cm3 
§) pH w.h: 

by; meyÈ,s lrk ,o mßÈ m<uq iul;d ,laIHfha § mj;akd iu;=,s;;dj jkafka; 

HCO3
¯(aq) + H2O(l)  ⇌ H2CO3 (aq) + OH¯(aq)  ………. (1) 

Wla; iu;=,s;;djg wkqj,  

𝐾 =  
[HଶCOଷ(aq)][OH−(aq)]

ൣHCOଷ
ି (aq)൧

 

my; ±lafjk mßÈ K ldfndksla wï,fha 𝐾ୟభ
g Rcq f,i iïnkaO fõ' 

𝐾 =  
𝐾୵

𝐾ୟభ

 =
ൣH3O+(aq)൧[OH−(aq)]

ൣH3O+(aq)൧ൣୌେ୓య
ష (ୟ୯)൧

[ୌమେ୓య(ୟ୯)]

=  
[HଶCOଷ(aq)][OH−(aq)]

ൣHCOଷ
ି (aq)൧

= 𝐾ୠమ
 

 

𝐾ୠమ
 ldnfkaÜ whkfha fojeks whkSlrK ksh;h jk neúka" 

CO3
2-(aq) + H2O(l)  ⇌    HCO3

-(aq) + OH-(aq)  : 𝐾ୠభ
 

HCO3
-(aq)+ H2O(l)⇌ H2CO3 (aq) +  OH-(aq)   : 𝐾ୠమ
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∴ 𝐾ୠమ
=  

[HଶCOଷ(aq)][OH−(aq)]

ൣHCOଷ
ି (aq)൧

=
1.0 × 10ିଵସ molଶ dmି଺

4.3 × 10ି଻ mol dmିଷ
= 2.33 × 10ି଼ mol dmିଷ 

(1) m%;sl%shdj i`oyd,   

HCO3
-(aq) + H2O(l)  ⇌ H2CO3(aq) + OH¯(aq) 

𝐾ୠమ
=  

[HଶCOଷ(aq)][OH−(aq)]

ൣHCOଷ
ି (aq)൧

 

iu;=,s;;dfõ §:    

𝐾ୠమ
=  

[OHି(aq)]ଶ

ൣHCOଷ
ି (aq)൧

(as [HଶCOଷ(aq)] = [OHି(aq)]) 

 
m<uq iul;d ,laIHh HCl ødjK 25.00 cm3 

^§ we;s jk neúka;& 

ൣHCOଷ
ି (aq)൧ =  

0.10 mol dmିଷ  × 25.00 × 10ିଷ dmଷ

50.00 × 10ିଷ dmଷ
 =  0.05 mol dmିଷ 

 

∴ [OH−(aq)]2 =  𝐾b2
ൣHCO3

− (aq)൧ =  2.33 × 10−8 mol dm−3 ×  0.05 mol dm−3 

∴ [OH−(aq)] = 3.4 × 10−5 mol dm−3 

[HଷOା(aq)] = 2.9 × 10−10 mol dm−3 
∴ 𝐩𝐇 = 𝟗. 𝟒𝟕 

 

fojeks iul;d ,laIHfha § (HCl ødjK 50.00 cm3 
§) pH w.h: 

by; meyeÈ,s lrk ,o mßÈ fojeks iul;d ,laIHfha § mj;akd iu;=,s;;dj jkafka; 

H2CO3 (aq)  +  H2O(l)  ⇌ HCO3
¯(aq) +  H3O

+(aq)  ………….. (2) 

by; iu;=,s;;dj i`oyd;  

𝐾ᇱ =  
ൣHCOଷ

ି (aq)൧ൣH3O+(aq)൧

[HଶCOଷ(aq)]
= 𝐾ୟభ

 =
ൣH3O+(aq)൧

ଶ

[HଶCOଷ(aq)]
 

([HଶCOଷ(aq)] = ൣH3O+(aq)൧) jk neúka 

 

m<uq iul;d ,laIHfhka miq fojeks iul;d ,laIHh ,eîu i`oyd ;j;a HCl       
25.00 cm3

la wjYH h' fojeks iul;d ,laIHfha § [HଶCOଷ(aq)]fufia .Kkh l< 

yels h( 
 

[HଶCOଷ(aq)] =  
0.10 mol dm−3  × 25.00 × 10−3 dm3

75.00 × 10−3 dm3
 =  0.03 mol dm−3 

[HଷOା(aq)]ଶ =  𝐾ୟభ
[H2CO3(aq)] 

 

ൣH3O+(aq)൧
ଶ

=  4.3 × 10−7 mol dm−3 ×  0.03 mol dm−3 =  1.3 × 10−8mol2 dm−6 

[HଷOା(aq)] =  1.14 × 10ିସmol dmିଷ 
∴ 𝐩𝐇 = 𝟑. 𝟗𝟒 
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fï wkdjrKj,g wkqj m<uq iul;d ,laIHfha § pH w.h 9'4 o fojeks iul;d 

,laIHfha § pH w.h ~ 4.0 o fõ' tneúka mÍlaIKhl § m<uq iul;d ,laIHh 

*sfkdama;,Ska o¾Ylfhka o, fojeks iul;d ,laIHh fu;s,a Tf¾kaÊ o¾Ylfhka o 

wkdjrKh lr .; yels h' fï wkqudmkfha §  pH w.h úp,kh 2'22 rEmfhka 

fmkakqï flf¾' 

 
 

2'22 rEmh  0.100 mol dm-3 Na2CO3 ødjK 25.00 cm3
la 0.100 mol dm-3 HCl ødjKhla 

iu`. wkqudmkh lsÍug wod< wkqudmk jl%h' fuys iul;d ,laIH folls' 

m<uq jekak CO3
2- 

whk HCl yd m%;sl%shd ù HCO3
- 
iE§ug o" fojekak 

HCO3
-  
whk H2CO3 njg mßj¾;kh ùug o wkqrEm h' 

 
2'2'13  wï,-Niau o¾Yl 

by; fldgfia § wms wï,-Niau wkqudmkhl iul;d ,laIHh" ødjKhlg tl;= lrk 

,o OH¯ 
ujq, m%udKh" wdrïNfha § ;snQ H+ 

whk ujq, m%udKhg iudk jk ,laIHh 

f,i ye`ÈkajQfhuq' tfyhska wkqudmkhl iul;d ,laIHh ks¾Kh lrkq msKsi wms 

ma,dial=fõ we;s wï,hg ìhqrÜgqfõ we;s Niau ødjKfhka ljr mßudjla tl;= l< hq;= 

±hs yßhg u ±k .; hq;af;uq' fuh bgq lr .; yels l%uhla kï wkqudmkh 

wdrïNfha § wï, ødjKhg wï,-Niau o¾Ylhla hkqfjka ye`Èkafjk ndysr øjHhlska 

ìkaÿ lsysmhla tl;= lsÍu h' 
 
o¾Ylhlska wka; ,laIHh fidhd .ekSu 

fï o¾Ylj, jeo.;a ldKavhla jkafka ldnksl vhsj, jHq;amkak jQ ÿn, wï, yd 

ÿn, Niau h' tn`ÿ ixfhda.j, wju jYfhka ;Sj% f,i j¾Kj;a jQ tla ixhq.aul wï,-
Niau hq.,la j;a wvx.= neúka" tajd wkqudmk i`oyd fhdod .ekSfï m%;sM,h jkafka pH 

w.fha fjkia ùu;a iu`. j¾K úm¾hdihla we;s  ùuhs' fï j¾K fjki wkqudmkfha 

iul;d ,laIHfha § isÿ fõ kï th wkqudmkfha wka; ,laIHh ks¾Kh lsÍfï 

m%fhdackj;a Wml%uhla fõ' o¾Ylhl whkSlrKh jQ yd whkSlrKh fkdjQ wdldr 

lemS fmfkk f,i tlsfklska fjkia jQ j¾Kj,ska hqla; h' fï wdldr fol" o¾Ylh 

øjKh ù we;s ødjKfha pH w.hg iïnkaO h' wï,-Niau o¾Ylhla tys j¾Kh fjkia 
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lrk pH w.h tys wï, ú>gk ksh;h úiska ks¾Ks; h' HIn talfm%daál wï,h jk 

o¾Ylhla my; ±lafjk mßÈ ú>gkh fõ( 

HIn(aq) + H2O(l) ⇌ H3O
+(aq) + In¯(aq) 

tys iu;=,s;;d ksh;h jkafka, 

𝐾୍୬ =  
ൣH3O+(aq)൧[In−(aq)]

[HIn(aq)]
 

fomi RK ,>q.Kl .ekSfuka yd pH w.h i`oyd m%;sixúOdkh lsÍfuka yqremqreÿ 

iólrKh ,efí( 

−logൣH3O+(aq)൧ = −log𝐾୍୬ +  log
[In−(aq)]

[HIn(aq)]
 

pH =  p𝐾୍୬ +  log
[In−(aq)]

[HIn(aq)]
 

 

o¾Ylfha HIn yd In– 
hk wdldr fol tlsfklg fjkia j¾Khkaf.ka hqla; h' tneúka 

o¾Ylhla wvx.= ødjKhl j¾Kh tys HIn idkaøKh wvq j;a u yd In– 
idkaøKh jeä 

j;a u wLKavj fjkia fjhs' tl iudk myiq wdldrhlska HIn yd In–
hk m%fNao fol u 

wkdjrKh lr .; yels hehs Wml,amkh l< fyd;a" tajdfha idkaøK iudk jk úg" 

ke; fyd;a ødjKfha pH w.h o¾Ylfha pKIn w.hg iudk jk úg tla j¾Khlska 

wfkla j¾Khg isÿ jk ixl%dka;sfhys uOH ,laIHh meñfKhs' fuúg iul;d 

,laIHh yd wka; ,laIHh iïmd; fjhs' tneúka pKIn iul;d ,laIHfha § pH w.hg 

iudk jk o¾Ylhla f;dard .kakd ,oafoa kï" o¾Ylfha j¾Kh HIn ys yd In–
ys j¾K 

fol w;r yß ueo msysá j¾Kh fj; t<fUk f;la wkqudmkh isÿ flf¾' 

tfia jqj o iul;d ,laIHfha § pH w.h yßhg u ±k .; yelafla l,d;=rlsks' yer;a" 

j¾K fjki ishqï kï HIn yd In¯ 
idkaøK iudk jk ,laIHh wkdjrKh lr .ekSu 

ÿIalr úh yels h' tfy;a HIn ys idkaøKh In¯
ys idkaøKh fuka oi .=Khla fyda Bg 

jeä jk úg ødjKfha j¾Kh HInys j¾Kh nj;a HIn ysidkaøKh In¯
ys idkaøKh 

fukaoi .=Khlg fyda Bg jvd wvq jk úg ødjKfha j¾Kh In¯
ys j¾Kh nj;a 

Wml,amkh l< fyd;a" wmg ksÍlaIKh lm yels j¾K fjkila we;s jk pHw.h 

mrdihla ia:dms; l< yels h' 

tkï" o¾Ylh ie,lsh hq;= ;rï wdï,sl jQ udOHhl mj;sk úg" f,a peg,sh¾ 

uQ,O¾uhg wkqj iu;=,s;;dj jug nr jk w;r" o¾Ylfha m%uqL j¾Kh whkSlrKh 

fkdjQ wdldrfha (HIn) j¾Khhs' wfkla w;g" Ndiañl udOHhl § iu;=,s;;dj ol=Kg 

nr jk w;r" ødjKfha j¾Khg m%Odk jYfhka fya;= jkafka tys ixhq.aul Niauhhs'  
(In¯). tneúka o¾Ylfha ksÍlaIKh jk j¾Kh mqfrdal:kh i`oyd wmg my; ±lafjk 

idkaøK wkqmd;h Ndú; l< yels h( 

[ୌ୍୬(ୟ୯)]

[In−(aq)]
 ≥ 10 jk úg" 

pH =  p𝐾୍୬ +  log
1

10
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pH =  p𝐾୍୬ − 1  

HIn wï,fha j¾Kh m%uqL fõ' 
 
 

[In−(aq)]

[ୌ୍୬(ୟ୯)]
  ≥ 10 jk úg" 

pH =  p𝐾୍୬ +  log
10

1
 

pH =  p𝐾୍୬ + 1  

In– 
ixhq.aul Niaufha j¾Kh m%uqL fõ' 

 
 
16.5 
 
 
   
 
 

2'23 rEmh  o¾Ylhl yeisÍu:  HIn(aq) + H2O(l) ⇌ H3O
+(aq) + In–(aq) 

 

o¾Ylfha wka; ,laIHh iqúfYaI pH w.hl § <`.d fkd fõ' th we;s jkafka pH 
mrdihla ;=< h' m%dfhda.slj wm úiska f;dard .kq ,nkafka pH mrdih wkqudmk 

jl%fha wêl nEjqfuka hq;a ^isria& fldgi we;=<; msysgk o¾Ylhls' iul;d ,laIHh o 

jl%fha isria fldgi ;=< msysgk ksid fï f;dard .ekSu iul;d ,laIHfha § pH w.h 

o¾Ylfha j¾K úm¾hdih isÿ jk mrdih ;=< msysàu iy;sl lrhs' ksoiqkla f,i 

*sfkdama;,Ska NaOH yd HCl w;r wkqudmkh i`oyd iqÿiq o¾Ylhls' *sfkdama;,Ska 

wdï,sl yd WodiSk ødjKj,§ wj¾K jk w;r Ndiañl ødjKj,§ r;= meyehg yqre 

frdai meyehla .kS' ñkqïj,ska fmkakqï flfrk mßÈ pH = 8.3 § o¾Ylh wj¾K jk 

kuq;a pH w.h 8'3 blauj;a u th r;= meyehg yqre frdai meyehg yeÍug mgka .kS' 

2'22 rEmfhka fmkakqï flfrk mßÈ iul;d ,laIHh wdikakfha § pH jl%fha YS>% 

fjkfika ms<sìUq jkafka NaOH ødjKfhka tl;= flfrk b;d l=vd m%udKhlska      

(~ 0.05 cm3) ødjKfha pH w.fha úYd, jeä ùula we;s flfrk njhs' fuys § jeo.;a 

jk lreK jkafka *sfkdama;,Ska wj¾K Ndjfha isg r;= meyehg yqre frdai meyehg 

fjkia jk mrdih pH me;slfvys isria fldgi ;=< we;=<;a jk njhs' tn`ÿ 

wkqrEm;djla we;s úg" wkqudmkfha iul;d ,laIHh y`ÿkd .ekSu i`oyd o¾Ylh 

Ndú; l< yels h' 
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2'4 j.=j iq,n wï,-Niau o¾Yl lsysmhla 

o¾Ylh wï,fha § j¾Kh Niaufha § j¾Kh pH mrdih pKIn 
;hsfuda,a íÆ r;= ly 1.2–2.8 1.7 
fn%dafud*sfkda,a íÆ ly oï 3.0–4.6 4.1 
fu;s,a Tf¾kaÊ ;eô,s ly 3.1–4.4 3.7 
fu;s,a frâ r;= ly 4.2– 6.3 5.0 
laf,dafrd *sfkda,a frâ ly r;= 5.2– 6.8 6.0 
fn%dafud;hsfuda,a íÆ ly ks,a 6.0 –7.6 7.1 
l%sfida,a frâ ly r;= 7.2– 8.8 8.2 
*sfkd,ama;,ska wj¾K r;= meyehg yqre frdai 8.3–10.0 9.6 
 

 
 

2'24 rEmh   o¾Yl iuyrl j¾K fjkia jk pH mrdi 
 

wkqudmkhlg o¾Ylhla f;dard .ekSu 

o¾Ylhl j¾K úm¾hdih isÿ jk pH mrdifha idfmalaI mq¿,a nj ksid wkqudmkhla 

isÿ lsÍug we;s yelshdj flfrys wu;r iSud mekfõ' wkqudmk fodaIh wju lsÍug 

fyj;a ms<s.; yels by< ksrjoH;djlska hq;=j wkqudmkhla isÿ lsÍug kï" o¾Ylfha 

j¾K ixl%dka;sh iul;d ,laIHh iómfha § isÿ jk pH w.fha ;shqKq fjkila ;=< isÿ 

úh hq;= h' tneúka 2.25 (a) rEmfha fmkakqï flfrk mßÈ 0.1 mol dm-3 
weisála wï,h 

yd 0.1 mol dm-3 NaOH w;r wkqudmkh i`oyd *sfkdama;,Ska iqÿiq o¾Ylhla fõ' wfkla 
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w;g fu;s,a frâ fï i`oyd kqiqÿiq o¾Ylhla jkafka tys j¾K fjki pH w.fha 

;shqKq ke.aug fmr wdrïN jk ksid;a tys m%;sM,hla f,i idfmalaI jYfhka úYd, 

mßud mrdihla isidrd th úysfok ksid;a h' l,a ;nd isÿ jk j¾K fjki idjoH 

m%;sM, ,eîfï iïNdú;dj jeä lrk w;r ,eìh yels wka; ,laIH mßudj, mrdih 

wkkH m%;sM, ,eîug we;s wjldYh jeä lrhs' 2.25 (b) rEmfhka 0.1 mol dm-3 HCl 
wï,h yd 0.1 mol dm-3 NaOH w;r" tkï m%n, wï,hla yd m%n, Niauhla w;r 

wkqudmkhlg o¾Yl f,i *sfkdama;,Ska yd fu;s,a frâ hk o¾Yl fol u Ndú; l< 

yels nj fmkakqï flf¾' 
 

 
 

2'25 rEmh    fok ,o wkqudmkhlg iqÿiq o¾Ylhla f;dard .ekSu' *sfkdama;,Ska 

ÿn, wï,-ÿn, Niau wkqudmkhlg iqÿiq o¾Ylhls' (a) rEmfhka 

fmfkk mßÈ fu;s,a Tf¾kaÊj, j¾K úm¾hdi pH mrdih 

iul;d ,laIH pH mrdih yd iumd; fkd fõ' (b) rEmfhka 

fmkakqï flfrk mßÈ m%n, wï,- m%n, Niau wkqudmkhla i`oyd 

o¾Yl fol u Ndú; l< yels h' 

 

2'3 iajdrlaIl ødjK 

c,h >k fvisógrhlg idkaø yhsfv%dlaf,daßla wï,h 0.10 cm3
la ;rï w,am jQ 

m%udKhla tl;= l< pH w.h 7'0 isg 3'0 olajd my; jefgk nj wmg ir, 

mÍlaIKhlska fidhd .; yels h' tfia u idkaø NaOH ødjKhlska 0.10 cm3 
muK 

c,h >k fvisógrhlg tl;= l< úg pH w.h 7'0 isg 11'0 olajd by< k.sk nj 

fmkS hhs' tfy;a HCl fyda NaOH tu m%udKh u ÿn, wï,hla yd tys ixhq.aul 

Niauh hk folg u idfmalaIj 0.10 mol dm-3 
jQ ødjKhlg tl;= lrk ,oafoa kï pH 

w.fhys isÿ jk fjki fkdie,lsh yels ;rï iq¿ h' tjeks ødjK iajdrlaIl 

hkqfjka ye`Èkafjk w;r tajdfha iajdrlaIl l%shdj pH w.fha yd ÿn, wï,-ÿn, Niau 

ixhq.aul hq.f,ys idfmalaI idkaøK w;r iïnkaO;dfjys m%;sM,hls' 

 
tkï" iajdrlaIl ødjKhla hkq ÿn, wï,hla fyda ÿn, Niauhla iy 

tys ,jKhl ødjKhls' wï,hl fyda Niauhl w,am m%udKhla tl;= 

l< úg we;s jk pH fjkig ixfrdaë ùfï yelshdj tu ødjKhg we;' 

fyda 

wkqudml (NaOH) mßudj/ cm3 wkqudml (NaOH) mßudj/ cm3 
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iajdrlaIl ødjKhla hkq m%n, wï,hla fyda ÿn, Niauhl w,am mßud 

tl;= l< úg we;s jk pH fjkig ixfrdaë jk" ÿn, wï,$ ÿn, Niau 

ixhq.aul hq.,la wvx.= jkakd jQ ødjKhls' 
  

by; w¾: oelaùug wkqj iajdrlaIl ødjKhl" thg tl;= lrkq ,nk hï OH-
 whk 

m%udKhla fõ o ta yd m%;sl%shd lsÍug iEfyk ;rï úYd, jQ wï, idkaøKhla yd tl;= 

lrkq ,nk H+ 
whk m%udKhla yd m%;sl%shd lsÍug ;rï jQ tn`ÿ Niau m%udKhla 

we;=<;a úh hq;= h' iajdrlaIlhl we;s wï, yd Niau ixrpl WodiSkslrK m%;sl%shdjl 

§ tlsfkl iu`. m%;sl%shd fkdl< hq;= h' wï,-Niau ixhq.aul hq.,lska - WodyrK 

f,i ÿn, wï,hlska yd tys ixhq.aul Niaufhka ^,jKhlska iemfhk& fyda ÿn, 

Niauhlska yd tys ixhq.aul wï,fhka ^,jKhlska iemfhk& - fï wjYH;d iïmQ¾K 

fõ' okakd pH w.fhka hq;a ødjK" wï,fha pKa fyda Niaufhaa pKb ms<sn`o oekqu 

Wmfhda.s lr .ekSfuka yd ,jK-wï, fkdfyd;a ,jK-Niau wkqmd;h md,kh 

lsÍfuka ms<sfh, lr .; yels h' weisála wï,fha yd fidaähï weisfÜÜj, ñY%Khla  

pH w.h 4'75 muK jQ iajdrlaIlhla f,i o wefudakshï yhsfv%dlaihsâj, yd 

wefudakshï laf,darhsâj, ñY%Khla pH w.h 9'25 muK jQ iajdrlaIlhla f,i o l%shd 

lrhs' weisála wï,fha ^CH3COOH& yd tys ,jKhla jk fidaähï weisfÜÜ yd 

^CH3COONa& ixikaol m%udK c,hg tl;= lsÍfuka ms<sfh, lrk ,o iajdrlaIl 

ødjKhla i,ld n,uq' fmdÿ whkh ÿn, wï,fha$ Niaufha ú>gkh hgm;a lrk 

neúka wï,h yd tys ixhq.aul Niauh ^CH3COONa j,ska ,efnk& hk foflys u 

iu;=,s;;d idkaøK" tajdfha wdrïNl idkaøK u jk nj Wml,amkh l< yels h' fï 

øjH fol wvx.= ødjKhlg tl;= lrk ,o wï,hla fyda Niauhla WodiSk lsÍfï 

yelshdj we;' ødjKh ;=< § m%n, úoHq;a úÉfþoHhla jk CH3COONa iïmQ¾Kfhka 

ú>gkh ù mj;S'   

 
CH3COONa(aq)  CH3COO¯(aq) + Na+(aq) 

wï,hla tl;= l< úg iajdrlaIlfha we;s ixhq.aul Niauh jk CH3COO¯
 úiska my; 

±lafjk iólrKh wkqj H+ 
whk m%;s.%yKh lr .efka' 

CH3COO¯(aq) + H+(aq) ⇌ CH3COOH(aq) 

iajdrlaIl moaO;shg Niauhla tl;= lrk ,oafoa kï tys we;s wï,h úiska OH-
 whk 

WodiSk flf¾' 

CH3COOH(aq) + OH¯(aq) ⇌ CH3COO¯(aq) + H2O(l) 
 

tfia u" wefudakshdj, (NH3) yd tys ,jKhla jk wefudakshï laf,darhsâj, (NH4Cl) 
ixikaol m%udK c,hg tl;= lsÍfuka ms<sfh, lr .kq ,nk iajdrlaIl ødjKhla 

i,luq' fmdÿ whkh ÿn, Niauh jk wefudakshdj, ú>gkh hgm;a lrk neúka 

Niauh yd tys ixhq.aul wï,h (NH4Clj,ska ,efnk) hk foflys u iu;=,s;;d 

idkaøK" tajdfha wdrïNl idkaøK u jk nj Wml,amkh l< yels h' fï øjH fol 

wvx.= ødjKhlg tl;= lrk ,o wï,hla fyda Niauhla WodiSk lsÍfï yelshdj we;' 

ødjKh ;=< § m%n, úoHq;a úÉfþoHhla jk NH4Cl iïmQ¾Kfhka ú>gkh ù mj;S' 

NH4Cl(aq)  NH4
+(aq) + Cl¯(aq) 
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wï,hla tl;= l< úg iajdrlaIlfha we;s Niauh jk NH3 my; § we;s iólrKfha 

±lafjk mßÈ H+
 whk iu`. m%;sl%shd lrhs' 

NH3(aq) + H+(aq)  ⇌  NH4
+(aq) 

 
Niauhla tl;= lrk ,oafoa kï iajdrlaIlfha we;s ixhq.aul wï,h jk NH4

+
 whk 

my; ±lafjk iólrKhg wkqj OH¯ 
whk iu`. m%;sl%shd lrhs' 

NH4
+(aq) + OH¯(aq)  ⇌  NH3(aq) + H2O(aq) 

 

iajdrlaIl ødjKj, pH w.h i`oyd fmdÿ m%ldYkh 

c,Sh ødjKfha mj;sk HA ÿn, wï,h yd tys ixhq.aul Niaufha ,jKh NaA wdY%s; 

my; ±lafjk m%;sl%shd ie,ls,a,g f.k" fmdÿ iajdrlaIl iólrKhla jHq;amkak l< 

yels h' ødjKfha we;s m%fNao iïnkaO m%;sl%shd fufia h'  

NaA(aq)   Na+(aq) + A¯(aq) 

HA(aq) + H2O(l) ⇌ H3O
+(aq) + A¯(aq) 

2H2O(l) ⇌ H3O
+(aq)+ OH¯(aq) 

fuys [A¯(aq)], NaAj,ska ,efnk A¯(aq) idkaøKh f,i ie,lsh yels w;r" A¯(aq) 
fmdÿ whkfha meje;au fya;= fldg f.k HA ys ú>gkh hgm;a jk nj o Wml,amkh 

l< yels h' fï mo ÿn, wï,fha Ka i`oyd m%ldYkfha wdfoaYfhka" 

𝐾ୟ =  
ൣH3O+(aq)൧[A−(aq)]

[HA(aq)]
 

 
HAj, yd NaAj, wdrïNl idkaøKj,g idfmalaIj b;d l=vd w.hla .kakd fyhska 

wmg c,fhka ,efnk H3O
+
 yd OH– 

idkaøK o fkdi,ld yeßh yels h' tneúka" 

ൣH3O+(aq)൧ =    𝐾ୟ

[HA(aq)]

[A−(aq)]
 

wjidkfha wmg my; ±lafjk iólrKh ,efí' 

pH =    p𝐾ୟ + log 
[Aି(aq)]

[HA(aq)]
 

or 
pH =    p𝐾ୟ + log [ixhq.aul Niauh] 

       [wï,h] 
 

fï fykavika - yei,an,aÉ iólrKhhs' 
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2'22 ksoiqk 

pH w.h 9'0 jQ iajdrlaIl ødjKhla ms<sfh, lsÍu i`oyd 0.10 mol dm-3 NH3 ødjK 

1.0 dm3 
lg tl;= l< hq;= NH4Cl ujq, m%udKh fldmuK o@                     

 Kb (NH3) = 1.8   10-5. 

ms<s;=r 

NH3(aq) + H2O(aq)   ⇌  NH4
+ (aq)  +  OH¯(aq) 

m<uqj wm [NHସ
ା(aq)] fidhd .; hq;= fõ'  

wm ødjKfha pH w.h okakd neúka [OHି(aq)] .Kkh lr .; yels h' 

pOH = 14 – pH  = 5.0  tu ksid [OH−(aq)] = 1.0 × 10ିହ mol dmିଷ 

NHସ
ା ujq, m%udKh  = 0.18 mol dmିଷ  ×   1.0 dmଷ 

                                                           = 0.18 mol 

𝐾ୠ⬚
=  

ൣNH4
+(aq)൧[OH−(aq)]

[NH3(aq)]
  = 1.8 × 10ିହ 

ൣNH4
+(aq)൧

⬚⬚
    =   𝐾ୠ

[NH3(aq)]⬚

[OH−(aq)]
 

= 1.8 × 10ିହ mol dmିଷ ×
0.10 mol dmିଷ

1.0 × 10ିହ mol dmିଷ
 

                                      = 0.18 mol dmିଷ 

fï fykavika - yei,an,aÉ iólrKh" iajdrlaIl ødjKhl pH w.h .Kkh lsÍug;a 

Bg m%n, wï,hla fyda m%n, Niauhla tl;= lsÍfï § isÿ jk pH fjki ks¾Kh 

lsÍug;a ir, l%uhla imhhs' 
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2'23 ksoiqk 

CH3COOH idkaøKh 1.0 mol dm-3 
jQ yd CH3COONa idkaøKh 2.0 mol dm-3 

jQiajdrlaIl moaO;shl pH w.h .Kkh lrkak' ødjKfha 1.0 dm3 
lg HCl ujq, 

0.10la tl;= lsÍfuka miq iajdrlaIl moaO;sfha pH w.h l=ula fõ o@ HCl tl;= 

lsÍfï § ødjKfha mßudj fjkia fkdjk nj Wml,amkh lrkak' 
𝐾ୟ(CHଷCOOH) = 1.8 ×  10ିହ mol dm-3 

ms<s;=r 
CH3COOHj,ska ,efnk CH3COO¯ 

fmdÿ whkfha meje;au ksid wmg CH3COOH 
ys whkSlrKh yd CH3COO¯

 whkfha c,úÉfþokh fkdi,ld y< yels h' 

tneúka" 
 [CH3COOH(aq)]  = 1.0 mol dm-3 

yd [CH3COO¯(aq)]  = 2.0 mol dm-3 

iajdrlaIl ødjK 1.0 dm3
lg HCl 0.2 molla tl;= lsÍfuka miq                  

(tkï" [H+(aq)] = 0.10 mol dm-3) HCl ys iïmQ¾K whkSlrKh isÿ fõ' 

HCl(aq)           H+(aq)  + Cl¯(aq) 
      0.10                      0.10         0.10    mol dm-3 

HClj,ska ,efnk H+ 
whk 2.0 mol dm-3 CH3COONaj,ska WodiSk fõ' 

    H+(aq)  +  CH3COO¯(aq)    ⇌     CH3COOH(aq) 
        0.10          0.10                     0.10          mol dm-3 

(fï m%;sl%shdfõ iu;=,s;;d ksh;h b;d úYd, neúka m%;sl%shdj 0.10 mol dm-3 
CH3COOH foñka iïmQ¾K;ajh lrd hk nj wmg Wml,amkh l< yels h) 
∴ ødjK 1.0 dm3

l wvx.= weisála wï, yd weisfÜÜ whk ujq, m%udK fufia h( 

 
CH3COOH(aq)  = 1.10 mol  fkdfyd;a [CH3COOH(aq)] = 1.10 mol dm-3 
 
CH3COO¯(aq)  = 1.90 mol  fkdfyd;a [CH3COO¯(aq)] = 1.90 mol dm-3 

fï w.h Ka i`oyd m%ldYkfha wdfoaYfhka" 

𝐾ୟ⬚
=  

[HଷOା(aq)][CHଷCOOି(aq)]

[CHଷCOOH(aq)]
 =  1.8 ×  10ିହ 

[HଷOା(aq)]⬚ =  
[⬚1.0]

[2.0]
 ×  1.8 ×  10ିହ 

[HଷOା(aq)]⬚ =  9.0 × 10ି଺ 
pH = 5.05  

[HଷOା(aq)]⬚ =  
1.1

1.9
 ×  1.8 ×  10ିହ 

[HଷOା(aq)]  =  1.04 ×  10ିହ mol dmିଷ 
                                                           pH = 4.98 
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igyk: iajdrlaIl ødjKfha wvx.= wï,fha yd ,jKfha wdrïNl idkaøK iudk 

kï ^Wod(1.0 mol dm-3
&" wï, fyda Niau lsisjla tl;= fkdlrk ,o l,ays" 

tkï" pH = pKୟ 

iQ;%h Ndú;fhka fuh myiqfjka wjfndaO lr .; yels h' 

 

[HଷOା(aq)]⬚ =  
1.0

1.0
 ×  1.8 ×  10ିହ 

[HଷOା(aq)]⬚   =  1.8 ×  10ିହ 
  pH    = 4.74  

pH⬚ =    p𝐾ୟ + log
[Aି(aq)]

[HA(aq)]
 

pH⬚ =    p𝐾ୟ + log 
1.0

1.0
 

∴ pH⬚ =  p𝐾ୟ 

 
2'24 ksoiqk 
NH3 idkaøKh 0.020 mol dm-3 

jQ o NH4Cl idkaøKh 0.030 mol dm-3 
jQ o 

iajdrlaIlhl pH w.h .Kkh lrkak' fï iajdrlaIlfha 0.10 dm3
lg         

0.10 mol dm-3 NaOH 1.00 cm3
la tl;= lsÍfuka miq pH w.h l=ula o@ NH4

+
ys wï, 

ú>gk ksh;h 5.70 × 10–10 mol dm-3 
fõ' 

ms<s;=r 
iQ;%h Ndú;fhka" 

NaOH tl;= lsÍfï § my; ±lafjk m%;sl%shdj ksid NH4
+
j,ska fldgila NH3 njg 

mßj¾;kh fõ' 

NH4
+(aq) + OH¯(aq) ⇌ NH3(aq) + H2O(l) 

fï m%;sl%shdfõ iu;=,s;;d ksh;h úYd, neúka m%;sl%shdj iïmQ¾K;ajh lrd hk 

tlla fia ie,lsh yels h' tneúka NH4
+
ys yd NH3 kj idkaøK fufia h( 

 

[NH4
+(aq)] = [wdrïNl NH4

+ 
 ujq, m%udKh – tl;= l< OH¯

 ujq, m%udKh] 
      [uq¿ mßudj] 

pH⬚ =    p𝐾ୟ + log
[NHଷ(aq)]

[NHସ
ା(aq)]

 

pH⬚ =    9.24 + log
(0.02)

(0.03)
 

pH⬚ =    9.06 
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[NH4
+(aq)] = 

 (଴.଴ଷ)×(଴.ଵ) ି (଴.ଵ)×(ଵ.଴ × ଵ଴షయ) 

(଴.ଵ଴ଵ)
= 0.029 mol dmିଷ 

yd 

[NH3(aq)] = [wdrïNl NH3 ujq, m%udKh – tl;= l< OH¯
 ujq, m%udKh] 

[uq¿ mßudj] 
 

[NH3(aq)] = 
(଴.଴ଶ)×(଴.ଵ)ା(଴.ଵ)×(ଵ.଴ × ଵ଴షయ) 

(଴.ଵ଴ଵ)
= 0.021 mol dmିଷ 

fï w.fhka iólrKfha wdfoaY lsÍfuka 

 

pH⬚ =   p𝐾ୟ + log
[NHଷ(aq)]

[NHସ
ା(aq)]

 

pH⬚ =    9.24 + log
(0.021)

(0.029)
 

pH⬚ =    9.10 

 
 
wï,hl fyda Niauhl w,am m%udKhla iajdrlaIl ødjKhlg tl;= lsÍu fya;=fjka tys 

pH w.h flfryss ie,lsh hq;= n,mEula isÿ fkdflfrk nj by; ksoiqkaj,ska meyeÈ,s 

h' wï,hla fyda Niauhla iajdrlaIl ødjKj,g tl;= lsÍu" wï,hla fyda Niauhla 

c,hg yd wï,-Niau hq.,j, úúO idkaøKj,ska hq;a iajdrlaIl ødjKj,g tl;= 

lsÍu iu`. ixikaokh lrk 2'26 rEmfhka fï iajNdjh meyeÈ,s flf¾' 2'27 rEmh o" 

wï,hla fyda Niauhla tla lsÍfï § iajdrlaIl ødjKj, isÿ jk isoaê meyeÈ,s lrhs' 

wjidk jYfhka my; ±lafjk ,laIK iajdrlaIl ødjKj, uQ,sl ,laIK f,i 

ie,lsh yels h'  

(i) idfmalaI jYfhka by< idkaøKfhka hq;a ÿn, wï,hla ^Niauhla& yd 

tys ixhq.aul Niauh ^wï,h& wvx.= fõ' 
(ii) wï,hla tl;= l< úg" th ixhq.aul Niauh iu`. m%;sl%shd lrhs' 
(iii) Niauhla tl;= l< úg" th ixhq.aul wï,h iu`. m%;sl%shd lrhs' 
(iv) Niauh yd wï,h w;r wkqmd;fhka pH w.h ks¾Kh fõ' 

fulS ,laIK 2'26 yd 2'27 rEmj,ska ksrEmKh fõ' 
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2'26 rEmh wdï,sl yd Ndiañl iajdrlaIlj, iajdrlaIl l%shdj ms<sfj<ska (a) yd (b) 

j,ska oelafõ' iajdrlaIlfha we;s wï,fha yd ,jKfha ^ixhq.aul 

Niaufha& m%n,;dj jeä kï wï,hla fyda Niauhla tl;= lsÍfï § pH 

w.fha isÿ jk fjki wju fõ' wï,hla fyda Niauhla c,hg yd 

wï,hlg ^fyda Niauhlg& muKla tl;= lsÍfï § pH w.fha isÿ jk 

úp,kh ixikaokh i`oyd § we;' 
 

 
 

2'27 rEmh iajdrlaIl l%shdj ieflúka 

 

 

 

 

 

OH¯ + HA ⇌ A¯ + H2O 

H+ + A¯ ⇌  HA 
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myiqj ;ld wms wï,-Niau iajdrlaIlhla mj;skafka ÿn, Niauhg ÿn, wï,fha 

idkaøK wkqmd;h 0'1 yd 10 w;r jk úg hehs Wml,amkh lruq' fykavika-yei,an,aÉ 

iólrKh fh§fuka: 

pH =    p𝐾ୟ + log
1

10
 =  p𝐾ୟ − 1   

yd 

pH =    p𝐾ୟ + log
10

1
 =  p𝐾ୟ + 1   

 

fï wkqj wï,-Niau iajdrlaIlh 𝐩𝐇 =  𝐩𝑲𝐚 ± 𝟏 mrdifha mj;sk nj fmkS hhs'  

2'4 ødjH;d iu;=,s;;d 

whksl >kj, c, ødjH;dj úYd, f,i fjkia jkakls' fïjdhska iuyrla ^le,aishï 

laf,darhsâ jeks& fldf;la ødjH o h;a iajNdjfha tajd c,dl¾Il jk w;r 

jdhqf.da,fhka mjd c, jdIam wjfYdaIKh lrhs' ;j;a iuyrla ^,s;shï *ä fjdrhsâ 

jeks& b;d w,am ødjH;dfjka hqla; jk w;r idudkHfhka ye`Èkafjkafka wødjH 

ixfhda. f,i h' ødjH;dj idOl .Kkdjla u; /`§ mj;S' tajdhska jeo.;a jkafka 

,jKfha oe,sia tka;e,amsh yd ødjKfha § whkj, iødjK tka;e,amshhs' ,jKhla 

ødjlhl Èh ùug kï tys whk w;r mj;akd m%n, wdl¾IK n, ^oe,sia tka;e,amsh& 

whk–ødjl wka;¾l%shd úiska ue`vmj;ajkq ,eìh hq;= h' yeu úg u RK jk iødjK 

tka;e,amsh úia;r flfrkqfha iødjKh weiqfrks' tkï iødjK l%shdj,sfha § Yla;sh 

uqla; fõ' iødjK tka;e,amsfha úYd,;ajh ødjlfha iajNdjh u; /`§ mj;S' wO%eùh 

^iy-ixhqc& ødjlj, iødjK tka;e,amsh l=vd h' th ,jKfha oe,sia tka;e,amsh 

ue`vmeje;aùug m%udKj;a ke;' tneúka ,jKh wO%eùh ødjlfha ødjKh fkd fõ' 

,jKhla hï ødjlhl ødjKh ùug kï" fmdÿ kS;shla f,i iødjK tka;e,amsh úiska 

oe,sia tka;e,amsh ue`vmeje;aúh yels jk mßÈ iødjK tka;e,amsh" oe,sia tka;e,amshg 

jvd úYd, úh hq;= h' fï lreK;a iu`. wmg ødjH;dj hk moh wjfndaO lr .ekSu 

fufia wdrïN l< yels h: m<uqj whksl ,jKj, ødjH;dj msßlaid" wk;=rej wKql$ 

iyixhqc ixfhda.j, ødjH;dj wjfndaO lr .kak' bka miq ika;Dma; ødjKj, w,am 

f,i ødjH ,jK w;r fjkialï yodrkak' 

2'4'1 whksl yd iy-ixhqc ødjK 

øjKhl" ødjHh yd ødjlh hk ixrpl follska iukaú; h' >k - >k ødjK ^ñY% 

f,day&" >k - øj ødjK ^¨Kq j;=r&" øj - øj ødjK ^uoHidr - c,h&" øj - jdhq ødjK 

^fidavd j;=r jeks îu& yd jdhq - jdhq ødjK ^jd;h& wdÈ jYfhka úúO j¾.fha ødjK 

i`oyd WodyrK .Kkdjla fõ' fï ixrpl fol moaO;sh tl u l,dmhl mj;akd fia 

fmfkk mßÈ iucd;Shj jHdma; ù we;' fï fldgfia § wms ødjlh c,h jkakd jQ >k 

- øj moaO;s ms<sn`o yodrkafkuq' fjk;a jpkj,ska lsj fyd;a wms whksl iu;=,s;;d 

úIh lr .ksuq'  

whksl fyda iyixhqc ødjKhla hkq ødjH idkaøKh b;d w,am jk úg fyj;a ødjKh 

b;d ;kql jk úg tl u l,dmhlska hq;a iucd;Sh ñY%Khla nj wms oksuq' ¨Kq 

ødjKh jeks whksl ødjKhl NaCl øjKh ù ^fkdfyd;a ú>gkh ù& Na+(aq) yd      
Cl-(aq) whk ksmojhs' iyixhqc ødjKhl iSks jeks iyixhqc ixfhda.hla c,fha 

øjKh ù we;' tkï" whksl ixfhda. ix>ál whkj,g fjka fjñka øjKh jk w;r" 
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iyixhqc ixfhda. ødjKh jkafka iuia; wKq jYfhks' tneúka my; oelafjk 

iólrK u`.ska fï ixfhda. fol ir,j fjka lr fmkakqï l< yels h' 

whksl ixfhda.:  NaCl(s)   Na+(aq) + Cl-(aq)  

iyixhqc ixfhda.: C6H12O6(s)  : C6H12O6(aq) 

fuh" whksl ødjK ikakdhl;dj fmkajk úoHq;a úÉfþoH f,i o iyixhqc fyj;a 

wKql ødjK ikakdhl;dj fkdfmkajk úoHq;a wúÉfþoH f,i o y`ÿkd .ekSug wmg 

Wmldß fõ' 

wms oeka whksl ,jK flfrys wjOdkh fhduq lruq' tla tla ,jKhg Bg u 

,dlaIKsl ødjH;djla we;s w;r" th WIaK;ajh u; /`§ mj;S' ødjH;dj mokï lr 

.ksñka ,jK my; oelafjk mßÈ j¾. ;=klg fjka l< yels h' 

 I j¾.h  :   ødjH -   ødjH;dj > 0.10 mol dm-3 
 II j¾.h :   ;rula ødjH -  0.01 mol dm-3 < ødjH;dj <  0.10 mol dm-3 
 III j¾.h :   iaj,am jYfhka ødjH -  ødjH;dj < 0.01 mol dm-3 

>k fidaähï laf,darhsâ 0.10 molla c,h 1.00 dm3
l ødjKh l< úg" tkï ødjKfha 

idkaøKh 0.10 mol dm-3 
jk úg th iïmQ¾Kfhka ú>gkh ù Na+(aq) whk        

0.10 mol dm-3 
yd Cl-(aq) whk 0.10 mol dm-3 

ksmojk nj wms oksuq' 

NaCl(s) + c,h   NaCl(aq)     Na+(aq) + Cl-(aq) 
              0.10                 0.10       0.10     mol dm-3 

ødjH;dj ms<sn`o wjfndaOhla ,eîug ;;a;aj lsysmhla ie,ls,a,g .; hq;= h' m<uqj" 

ødjHfha Wmßu m%udKh øjKh ù we;s ika;Dma; ødjKhla ;sìh hq;= w;r" iaj,am 

jYfhka ødjH ,jKj, § kï >kfha hï m%udKhla øjKh fkdù mej;sh hq;= h' 

fï ;;a;aj hgf;a § øjKh ùfï YS>%;dj" wjlafIam ùfï fkdfyd;a iaMálSlrKh 

ùfï YS>%;djg iudk jk w;r" moaO;sh .;sl iu;=,s;;djl mj;sk neúka moaO;sfha 

úIucd;Sh iu;=,s;;djla mj;sk nj wmg meyeÈ,s h' my; oelafjk iólrKh fï 

;;a;ajh ir,j ksrEmKh lrhs' 

MX(s)  ⇌   M+(aq) + X-(aq) 
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2'28 rEmh     ika;Dma; ødjKj, ødjKh fkdjQ >kh yd ødjK.; whksl 

m%fNao w;r .;sl iu;=,s;;djla mj;S' tneúka >kfha øjKh 

ùu;a whk hq., tla ù >kh iE§u;a wLKavj isÿ fõ' fuys § 

>kh øjKh ùfï YS>%;dj" th wjlafIam ùfï YS>%;djg iudk 

fõ' 

øjHhl ødjH;dj( fok ,o WIaK;ajhl § ika;Dma; ødjKhl we;=<;a øjHhl 

iu;=,s;;d idkaøKh fyj;a ødjH;dj" ta WIaK;ajfha § ødjHfhka fld;rï m%udKhla 

^Wmßu jYfhka& ødjlfha øjKh úh yels o hkak ms<sn`o ñkqula fõ' tneúka th 

m%udKd;aul w.hla jk w;r" th m%Odk jYfhka m%ldY flfrkqfha ujq,sl ødjH;dj 

(mol dm-3) f,i h' ødjH;dj m%ldY lrkq msKsi g dm-3, g cm-3 
wdÈ fjk;a tall o 

fhdod .kq ,efí' ødjH;dj mÍlaIKd;aulj fidhd .kq msKsi ika;Dma; ødjKfha 

okakd mßudjla idod .ekSu i`oyd wjYH ødjHfha m%udKh fkdfyd;a ialkaOh fidhd 

.; hq;= h' 

igyk: MX wdldrfha ,jKhl ika;Dma; c,Sh ødjKhla ms<sfh, lsÍu i`oyd Wmfhda.s 

lr .; yels l%u folls' 
(i) Rcq l%uh:  jeämqr MX ,jKh îlrh m;=f,a b;sß jk ;=re fõ.fhka l,;ñka 

MX >kh c,hg tl;= lsÍu 
(ii) jl% l%uh: M+

whkh wvx.= ødjKhla yd X-
 whkh wvx.= ;j;a ødjKhla ñY% 

lsÍu' tla;rd wjia:djl § MX ,jKfha ika;Dma; ødjKhla iEfokq we;' 
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2'25 ksoiqk 

AgCl 1.8  10-3gla iïmQ¾Kfhka øjKh lsÍfuka AgCl ys ika;Dma; ødjK      

1.00 dm3
la ms<sfh, lr .kakd ,È' AgCl ys ujq,sl ødjH;dj l=ula o@        

(AgCl : 143.4 g mol-1)  

ms<s;=r 

AgCl ujq, m%udKh = 1.8  10-3 g/ 143.4 g mol-1 = 1.26 10-5 mol  
ujq,sl ødjH;dj mol dm-3

 tallj,ska m%ldY flfrk neúka" 

ujq,sl ødjH;dj = 1.26 10-5 mol/ 1.00 dm3 = 1.26 10-5 mol dm-3 

1.8  10-3 g dm-3 
f,i ødjH;dj fjk;a tallj,ska o m%ldY l< ye;s h' 

 
2'4'2  ødjH;d .=Ks;h ^ødjH;d .=Ks; ksh;h& 

MX ys ika;Dma; ødjKhla yd ta iu`. iam¾Yj we;s MX >kh flfrys oeka wms 

wjOdkh fhduq lruq' øjKh fkdjqKq >kh yd ika;Dma; ødjKfha whk w;r we;s 

iu;=,s;;dj my; iólrKfhka fmkakqï flf¾( 

MX(s)  ⇌   M+(aq) + X-(aq) 

óg wod< 𝐾 iu;=,s;;d ksh;h my; oelafjk iólrKfhka m%ldY fõ( 

 

𝐾 =   
[Mା(aq)][Xି(aq)]

[MX(s)]
 

ixY=oaO >k øjHhl idkaøKh ksh; neúka" 

𝐾 [MX(s)] = [Mା(aq)][Xି(aq)] 
∴ 𝐾ୱ୮  =   [Mା(aq)][Xି(aq)] 

fmdÿfõ" my; § we;s wdldr iu;=,s;;;djla mj;S kï" 

MmXn(s)  ⇌ mMn+(aq)  +  nXm-(aq) 
 

fï wkqj ødjH;d .=Ks;h fufia m%ldY l< yels h( 

Ksp = [Mn+(aq)]m[Xm-(aq)]n 

𝐾ୱ୮ hkak ødjH;d .=Ks; ksh;h fyj;a ir,j ødjH;d .=Ks;h f,i ye`Èkafõ' 

m%;sl%shlh >khla neúka tys m%ldYkh yrhlska f;dr h' ødjH;d .=Ks;h w¾: olajkq 

,nkafka ika;Dma; ødjK iïnkaOfhka muKla nj ie,lsh hq;= h' 𝐾ୱ୮  ys by< 

w.hj,ska m%ldY jkafka iu;=,s;h M, foig nr ùuls' tkï 𝐾ୱ୮ ys w.h jeä j;a u 

whk ixLHdj o tkhska ixfhda.fha ødjH;dj o jeä jkafka h' iu;=,s;;d ksh;h 

iïnkaOfhka wm úiska m%ldY lrkakg fhÿKq mßÈ idkaøK 1.0 mol dm-3 iïu; 

idkaøKhg idfmalaIj m%ldY flfrk l, 𝐾ୱ୮  ksh;hg tall ke;' tfy;a iïu; 

;;a;aj ms<sn`o i`oykla ke;s úg ødjH;d m%ldYkfha tk idkaøK i`oyd wod< tall 

wms we;=<;a lruq' ødjH;d .=Ks; m%ldYkhg wkqj ødjH;d .=Ks;fha tall fjkia fõ'  
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idOdrKj my; oelafjk iu;=,s;;dj mj;S kï; 

MmXn(s)  ⇌ mMn+(aq)  +  nXm-(aq) 
 
ødjH;d .=Ks;h,  

Ksp= [Mn+(aq)]m[Xm-(aq)]n 
tall: 

(molm dm-3m) (moln dm-3n) 
mol(m+n) dm-3(m+n) 

ir,j .;a úg: MX(s)  ⇌   M+(aq) + X-(aq) hk iu;=,s;h i`oyd" 

𝐾ୱ୮  =   [Mା(aq)][Xି(aq)] molଶ dmି଺ 

 
2'4'3  ødjH;dj yd ødjH;d .=Ks;h wdY%s; .Kkh lsÍï 

m%;sl%shl >khla jk ksid th iu;=,s;;d m%ldYkfhka bj;a jk neúka ødjH;d .=Ks;h 

iïnkaO .Kkh lsÍï fmr W.;a iu;=,s;;d .Kkh lsÍïj,g jvd ir, h' wjYH 

jkafka fohdldrhl .eg¨ úi`§u muKs:  
(a) ødjH;d o;a;j,ska Ksp .Kkh lsÍu 

(b) Ksp j,ska ødjH;dj .Kkh lsÍu 

my; oelafjk ksoiqk i,lkak' 

AgCl(s)  ⇌   Ag+(aq) + Cl-(aq) :𝐾ୱ୮  =   [Agା(aq)][Clି(aq)] 

298 K §" 𝐾ୱ୮ = 1.60 × 10ିଵ଴ molଶ dmି଺ 

by; iu;=,s;;dfõ whk foflys idkaøK is,aj¾ laf,darhsâj, ujq,sl ødjH;djg 

iudk h' ujq,sl ødjH;dj s kï" 

AgCl(s)  ⇌   Ag+(aq) + Cl-(aq) 

iu;=,s;;dfõ §:   s s     mold m-3  
 

298 K §  𝐾ୱ୮ = 1.60 × 10ିଵ଴ molଶ dmି଺ =  𝒔 × 𝒔 =  𝒔𝟐 

∴  𝒔 =   1.26 × 10ିହ mol dmିଷ 
 

tneúka 298 K § is,aj¾ laf,darhsâys ujq,sl ødjH;dj 1.26 × 10ିହ mol dmିଷ g iudk 

fõ' 
MmXn fmdÿ iQ;%fhka yd s ujq,sl ødjH;dfjka hq;a >k ,jKh ie,l+ úg" 

MmXn(s)  ⇌ mMn+(aq)  +  nXm-(aq) 
ms  ns 

Ksp= [Mn+(aq)]m[Xm-(aq)]n 
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2'26 ksoiqk 

298 K § Zr3(PO4)4(s) ys ødjH;dj (s) i`oyd m%ldYkhla jHq;amkak lrkak' 

ms<s;=r 

Zr3(PO4)4 (s) ⇌ 3Zr4+(aq)  +  4PO4
3-(aq) 

iu;=,s;;dfõ §:    3s             4s  

Ksp = [Zr4+(aq)]3[PO4
3-(aq)]4  = (3s)3(4s)4  = 6912 (s)7 

fï ksoiqfkys Ksp= [Zr4+(aq)]3[PO4
3-(aq)]4 

yd tys tall (mol dm-3)7 
fõ' 

⸫ s ys tall =[(mol dmିଷ)଻]
భ

ళ =  mol dmିଷ 

fuh ujq,sl ødjH;dfõ tall fõ' 

 

∴ 𝑠⬚ =   ൤
𝐾ୱ୮

6912
൨

ଵ/଻

 

 
2'27 ksoiqk 
298 K §, PbI2(s), 5.60 × 10-2 g la ødjKh lr PbI2 ys ika;Dma; ødjK 100.00 cm3 

la 

ms<sfh, lr .kakd ,È' PbI2 ys Ksp .Kkh lrkak' 

ms<s;=r 

m<uqj wmg PbI2 ys ujq,sl ødjH;dj wjYH h' 

 PbI2 ujq, m%udKh  = 5.60  10−2 g/ 461 g mol-1 = 1.21 × 10–4 mol  
 PbI2 ujq, ødjH;dj = 1.21 × 10–4 mol/ 0.100 dm3 
           = 1.21 × 10–3 mol dm-3 
wk;=rej whkj, idkaøKh .Kkh lr Ksp m%ldYkfha wdfoaY lruq' 

PbI2(s) ⇌  Pb2+(aq) + 2I–(aq) 

iu;=,s;;dfõ §: [ Pb2+
(aq)] = 1.21 × 10–3 mol dm-3  and  

  [I–
(aq)] = 2 × 1.21 × 10–3 mol dm-3 = 2.42 × 10–3 mol dm-3 

Ksp = [ Pb2+
(aq)] [I–

(aq)]2 
Ksp  = (1.21 × 10–3 mol dm-3)  (2.42 × 10–3 mol dm-3)2 
Ksp = 7.1 × 10–9 mol3 dm-9 
 

Ksp = (m s)m(n s)n = mm nn  s(m+n) 

𝑆(୫ା୬) =   
𝐾ୱ୮

m୫ n୬
 

𝑆 =   ൤
𝐾ୱ୮

m୫ n୬
൨

ଵ/(୫ା୬)
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2'28 ksoiqk 

298 K § Ni(OH)2 yd AgCN hk iaj,am jYfhka ødjH ixfhda.j, ødjH;d .=Ks; 

ms<sfj<ska 2.0 × 10–15 mol3 dm-9 
yd 6 × 10–17 mol2 dm-6 

fõ' ñka jvd ødjH l=uk 

ixfhda.h o@ 

ms<s;=r 

my; ±lafjk iu;=,s;;dj i,lkak' 

Ni(OH)2(s) ⇌  Ni2+(aq) + 2OH–(aq) 

ødjH;dj x kï" 
iu;=,s;;dfõ § :       x          2x 
Ksp = [ Ni2+(aq)] [OH–(aq)]2 = 4x3 

4x3 = 2.0 × 10–15 mol3 dm-9 

x = 7.94× 10–5  mol dm-3 

tfia u" 

AgCN(s) ⇌  Ag+(aq) + CN–(aq) 

ødjH;dj y kï" 
iu;=,s;;dfõ § :     y                 y 
Ksp= [ Ag+(aq)] [CN–(aq)] = y2 

y2   = 6 × 10–17 mol2 dm-6 

y    = 7.8  × 10–9 mol dm-3 

x > y nj wmg fmfka' 

tneúka AgCN(s)j,g jvd Ni(OH)2 ødjH h' 
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2'29 ksoiqk 

298 K § Ag2CO3j,ska ika;Dma; ødjKhl [Ag+
(aq)] .Kkh lrkak' 

Ksp(Ag2CO3) =  8.1 10-12 mol3 dm-9 

ms<s;=r 

ujq,sl ødjH;dj x kï" 

Ag2CO3(s) ⇌ 2Ag+
(aq) + CO3

2-
(aq) 

iu;=,s;;dfõ § :      2x           x        mol dm-3
 

Ksp = [ Ag+
(aq)]2 [CO3

2-
(aq)] 

         =   (2x)2(x) = 4x3 

 4x3 = 8.1  10-12 mol3 dm-9 
 

x =  (8.1  10-12 mol3 dm-9)1/3 

x = 1.26 10-4 mol dm-3 
f,i ,efí' 

 [Ag+
(aq)] = 2x = 2  1.26 10-4 mol dm-3 = 2.53 10-4 mol dm-3 
 

 

 

 
2'30 ksoiqk 

298 K § AgCl ys yd Ag2CO3 ys ika;Dma; ødjKj,ska jeä Ag+(aq) idkaøKhla 

we;af;a ljrl o@  

Ksp(AgCl) = 1.8  10-10 mol2 dm-6, Ksp(Ag2CO3) = 8.1  10-12 mol3 dm-9 

ms<s;=r 

fuh 2'28 ksoiqkg iudk nj hul=g fmfkkq we;' flfia jqj o wfmka wfmalaId 

flfrkqfha [Ag+
(aq)] ksudkh lsÍu h' tfy;a ixfhda. foflys ødjH;d .=Ks;j, 

tall fjkia neúka wmg tajdfha w.hhka iei`Èh fkdyels h' tfyhska tl tll 

Ag+
(aq) idkaøK ksudkh l< hq;= h' 

            AgCl     Ag2CO3 

by; ksoiqka wkqj: 

[Ag+
(aq)]  1.34 × 10ିହ mol dmିଷ  2.53 10-4 mol dm-3 

Ksp(Ag2CO3) < Ksp(AgCl) jqj o Ag2CO3 ys ika;Dma; ødjKhl [Ag+(aq)] jeä nj 

ñka wmg fmfka' 
 

Kspj,ska whksl idkaøK .Kkh lsÍu 
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2'4'4 wjlafIamhla iE§u fm/hSu 

whk wvx.= ødjK folla ñY% l< úg wjlafIamhla iE§fï yelshdjla we;' whk 

idkaøKh 0.10 mol dm-3 
fyda Bg jeä kï ødjH;dj w,am jQ ´kE u idfhda.hla 

wjlafIam fõ' tfy;a" whk idkaøKh 0.10 mol dm-3 
fyda Bg wvq kï wjlafIamkhla 

iE§u mqfrdal:kh lrkq msKsi .Kkh lsÍula isÿ l< hq;= h' 

ksoiqkla f,i 0.20 mol dm-3 AgNO3 yd NaCl ødjKj, iudk mßud ñY% l< úg  
AgCl(s) wjlafIamhla iEfok w;r NO3

- 
yd Na+ 

fm%alaIl whk f,i mj;S' fuys 

AgNO3 yd NaCl m%n, úoHq;a úÉfþoH jk neúka 0.10 mol dm-3
 whk idkaøKj,ska 

AgCl wjlafIamh iEfohs'  

tfy;a ødjKj, idkaøKh b;d wvq kï ^idkaøKh < 0.10 mol dm-3
& ;;a;ajh óg 

fjkia h' ødjH ,jKj, ødjK folla ñY% l< úg tla ødjKhl legdhk wfkla 

ødjKfha wekdhk fj; uqod yef¾' 

kj whk ixfhdackj,ska tlla fyda fol u ^legdhkh yd wekdhkh& 

wvq ødjH;djlska hqla; úh yels h' fuh fufia isÿ fõ kï yd 

ødjH;dfjka wvq whk fndfyda fia mj;S kï ^ika;Dma; ødjKhlg 

wjYH m%udKhg jvd& wjlafIamhla we;s fõ' 

ika;Dma;;d idkaøKh lrd t<öug ;rï m%udKj;a wvq ødjH;d whk 

ke;s kï wjlafIamhla fkdiEfok w;r, whk ødjK.;j mj;S' 

tn`ÿ wjia:dj, § wjlafIamhla iE§u mqfrdal:kh lsÍug whksl .=Ks;h .Kkh l< 

hq;= fõ' 

ødjK folla ñY% l< úg wjlafIam ùula fõ o fkdfõ o hkak wfmdaykh lsÍu i`oyd 

fï ñY%Kj,ska whksl .=Ks;h .Kkh l< yels h' Bg wjYH ;;a;aj fufia m%ldY 

l< yels h( 
whksl .=Ks;h Kspg jvd úYd, kï ika;Dma;;dj we;s lsÍug wjYH 

m%udKhg jvd wvq ødjH;d whkj, idkaøKh jeä h¦ tneúka 

wjlafIamhla iEfoa' 
whksl .=Ks;h Kspg jvd wvq kï wvq ødjH;d whkj, idkaøK 

ika;Dma;;dj lrd t<U ke;s w;r" wjlafIamhla fkd iEfoa' 

by; lreKq fufia idrdxY l< yels h( 

whksl .=Ks;h > Ksp( wjlafIamhla iEfoa' 
whksl .=Ks;h = Ksp( ødjKh ika;Dma;h¦ wjlafIamhla fkd iEfoa' 
whksl .=Ks;h < Ksp( ødjKh wika;Dma;h¦ wjlafIamhla fkd iEfoa' 
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2'31 ksoiqk 

5.0  10-3 mol dm-3 Mg(NO3)2 ødjKhlska 50.00 cm3 
la yd 1.0  10-2 mol dm-3 

K2CO3 ødjKhlska 50.00 cm3 
ñY% l< úg wjlafIamhla iEfoa o@ 

Ksp(MgCO3) = 3.5  10-8 mol2 dm-6 

ms<s;=r  

m<uqj Mg(NO3)2  yd K2CO3 w;r m%;sl%shdj ,shuq' 

Mg(NO3)2(aq) + K2CO3(aq)  2KNO3(aq) + MgCO3(s) 

ødjK fol ñY% l< úg ;kQlrKhla isÿ fõ' tneúka ñY% lsÍfuka miq ødjKj, 

idkaøK fjkia fõ' 

[Mg(NO3)2(aq)] = (5.0  10-3 mol dm-3 50  10 -3 dm3) / 100  10 -3 dm3 

     = 2.5  10-3 mol dm-3 
 
[K2CO3(aq)] = (1.0  10-2 mol dm-3 50  10 -3 dm3) / 100  10 -3 dm3 

          = 5.0  10-3 mol dm-3 
 
Mg(NO3)2  yd K2CO3 iïmQ¾Kfhka ú>gkh jk neúka" 

 Mg(NO3)2(aq)      Mg2+(aq) + 2NO3
-(aq) 

 2.5  10-3               2.5  10-3  mol dm-3 
 

 K2CO3 (aq)       2K+(aq) + CO3
2-(aq) 

 5.0  10-3                                                 5.0  10-3 mol dm-3 
 
iEfok wjlafIamh MgCO3 neúka" 

MgCO3(s) ⇌   Mg2+(aq) + CO3
2-( aq) 

Ksp= [Mg2+(aq)][CO3
2-(aq)] 

 

whksl .=Ks;h  = [Mg2+(aq)][CO3
2-(aq)]  = (2.5  10-3) (5.0  10-3) mol2dm-6 

                        = 12.5  10-6 mol2 dm-6 

IP (12.5  10-6 mol2 dm-6) > Ksp(MgCO3) (3.5  10-8 mol2 dm-6) 
tneúka  MgCO3 wjlafIam fõ' 
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2'32 ksoiqk 

1.010-3 mol dm-3 CaCl2 ødjK 50.00 cm3
la 1.010-2 mol dm-3 Na2SO4 ødjK     

50.00 cm3 
la iu`. ñY% l< úg wjlafIamhla iEfoa o@  

Ksp(CaSO4) = 2.4  10-5 mol2 dm-6 

ms<s;=r 

m<uqj CaCl2 yd Na2SO4 w;r m%;sl%shdj ,shuq' 

CaCl2(aq) + Na2SO4(aq)  2NaCl(aq) + CaSO4(s) 
ødjK fol ñY% lsÍfï § ;kQlrKhla isÿ fõ' tneúka ñY% lsÍfuka miq ødjKj, 

idkaøK fjkia h' 
[CaCl2(aq)]  = (1.0  10-3 mol dm-3 50  10 -3 dm3)/ 100  10 -3 dm3 

  = 5.0  10-4 mol dm-3 
 

[Na2SO4 (aq)] = (1.0  10-2 mol dm-3 50  10 -3 dm3)/ 100  10 -3 dm3 

            = 5.0  10-3 mol dm-3 

 CaCl2(aq)   Ca2+(aq) + 2Cl-(aq) 

 5.0  10-4        5.0  10-4 mol dm-3 
 
 Na2SO4(aq)  2Na+(aq) + SO4

2-(aq) 

 5.0  10-3          5.0  10-3 mol dm-3 
 
iEfok wjlafIamh CaSO4 neúka: 

CaSO4 (s) ⇌   Ca2+(aq) + SO4
2-( aq) 

Ksp = [Ca2+(aq)][ SO4
2-(aq)] 

whksl .=Ks;h = [Ca2+(aq)][ SO4
2-(aq)]= (5.0  10-4) (5.0  10-3) mol2 dm-6 

 = 2.5  10-6 mol2 dm-6 

IP (2.5  10-6 mol2 dm-6) <Ksp(CaSO4) = 2.4  10-5 mol2 dm-6 

tneúka  CaSO4 wjlafIam fkd fõ' 
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2'33 ksoiqk 

SrSO4 wjlafIamhla iE§fuka f;drj 0.020 mol dm-3 K2SO4 ødjKhl ;sìh yels 

Wmßu [Sr2+(aq)] whk idkaøKh l=ula o@ Ksp(SrSO4) = 3.2  10-7 mol2 dm-6 

ms<s;=r 

K2SO4(aq)        2K+(aq) +  SO4
2-(aq) 

  2.0  10-2   2.0  10-2 mol dm-3 

SrSO4 (s) ⇌   Sr2+(aq) + SO4
2-(aq) 

Ksp = [Sr2+(aq)][SO4
2-(aq)] 

 3.2  10-7 mol2 dm-6 =[Sr2+(aq)]( 2.0  10-2mol dm-3) 

 [Sr2+(aq)]= 1.6 10-5mol dm-3 
 

2'34 ksoiqk 
XA(s) yd YA(s) c,fha iaj,am jYfhka ødjK ,jK folls' 

298 K § Ksp(XA) = 1.80  10-10 mol2 dm-6 
yd Ksp(YA) =  1.80  10-7 mol2 dm-6.   

X+(aq) yd Y+(aq) 0.100 mol ne.ska wvx.= ødjK 1.00lg iïmQ¾Kfhka c,fha ødjH 

NaA ,jKh fiñka tl;= lrkq ,efí' 
(i) m<uqfjka wjlafIam jkafka l=uk ,jKh oehs mqfrdal:kh lrkak' 
(ii) fojeks ,jKh wjlafIam ùu wdrïN jk fudfydf;ys ødjKfha mj;akd 

m<uqfjka wjlafIam jQ ,jKfha legdhkfha idkaøKh .Kkh lrkak' 
 

ms<s;=r 
(i) XA  i`oyd 
Ksp= [X+(aq)] [A-(aq)]     
[A-(aq)] = Ksp/ [X

+(aq)] = (1.80  10-10/ 0.100) mol dm-3 = 1.80  10-9 mol dm-3 
 
YA i`oyd  
Ksp = [Y+(aq)] [A(aq)] 

[A-(aq)]  = Ksp[Y
+(aq)] = (1.80  10-7 / 0.100) mol dm-3= 1.80  10-6 mol dm-3 

 
XA wjlafIam ùu i`oyd wjYH [A-(aq)], YA wjlafIam ùu i`oyd wjYH ta 

idkaøKhg jvd wvq h' 

 XA m<uqfjka wjlafIam fõ' 

(ii) Ksp(XA) = [X+(aq)] [A-(aq)] 
fï wjia:dfõ [A-(aq)] hkq YA ys wjlafIamKh wdrïN lsÍug wjYH [A-(aq)] 
idkaøKh fõ' 

ødjKfha we;s [X+(aq)]  = (1.80  10-10 / 1.80  10-6) mol dm-3   

      = 1. 0  10-4 mol dm-3  
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2'35 ksoiqk 
0.10 mol dm-3 A2+(aq) ødjKhla yd 0.20 mol dm-3 B3+(aq) ødjKhla i,lkak' 
Ksp(AI2) = 9.0×10-9 mol3 dm-9 

iy Ksp(BI3) = 1.6×10-18  mol4 dm-12 
(i) A2+(aq) yd B3+(aq) whkj, wjlafIam ùu wdrïN lsÍu i`oyd I-(aq) 

whkj, wju idkaøKh l=ula o@ 
(ii) B3+(aq) whk muKla wjlafIam lsÍu i`oyd I-(aq) whkj, ljr mrdihla 

Ndú; l< yels o@ 
 
ms<s;=r 

(i) AI2  i`oyd      BI3i`oyd 
Ksp = [A2+

(aq)] [I-
(aq)]2    Ksp = [B3+

(aq)] [I-
(aq)]3 

[I-
(aq)]  = ට

𝑲𝐬𝐩

[𝐀𝟐శ(𝐚𝐪)]     

𝟐
    [I-

(aq)] = ට
𝑲𝐬𝐩

[𝐁𝟑శ(𝐚𝐪)]     

𝟑
 

= ට
𝟗.𝟎 ×𝟏𝟎ష𝟗

𝟎.𝟏𝟎  

𝟐

     = ට
𝟏.𝟔 ×𝟏𝟎ష𝟏𝟖

𝟎.𝟐𝟎   

𝟑

 

=  3.0 10-4 mol dm-3    =  2.0  10-6 mol dm-3 
 

(ii) 2.0  10-6 mol dm-3 < [I-(aq)] < 3.0  10-4 mol dm-3 
 

2'4'5 ødjH;dj flfrys n,mdk idOl 

fmdÿ whk wdprKh 

298 K § is,aj¾ laf,darhsâj, ika;Dma; ødjKhl we;s my; oelafjk iu;=,s;;dj 

i,lkak( 

AgCl(s)  ⇌   Ag+(aq) + Cl-(aq) 
 
[Ag+(aq)] jeä l< fyd;a" f,a peg,sh¾ uQ,O¾uh wkqj Ksp iu;=,s;;d ksh;h" ksh; 

w.hl mj;akd mßÈ iu;=,s;;dj jug ú;eka fõ' wdrïNl iu;=,s; moaO;shg AgNO3 

jeks ødjH ,jKhla tl;= lsÍfuka [Ag+
(aq)] jeä l< yels h' fï ú;eka ùu ksid 

AgCl(s) jeäfhka ksmofjk w;r tkhska AgCl ys ødjH;dj wvq fõ' fuys § mj;akd 

iu;=,s;;dfjys mj;akd fyj;a iu;=,s;;djg fmdÿ jQ whkhla tl;= flfrk neúka 

fï ixisoaêh fmdÿ whk wdprKh hkqfjka ye`Èkafõ' 

fuh my; oelafjk wdldrfhka o m%ldY l< yels h' 

wm úiska iu;=,s;;dj jug nr lrk ,oafoa kï øjKh ùfï YS>%;djg 

jvd iaMálSlrK YS>%;dj jeä fõ' tkï" jv jvd Ag+ 
yd Cl– 

whk 

ixfhdackh fjñka >k AgCl iEfok w;r" tys ødjH;dj wvq fõ' 
 
f,a peg,sh¾ uQ,O¾uhg wkqj fuys úf,dauh o i;H h' wmg iu;=,s;;dj ol=Kg nr 

l< yels kï iaMálSlrK YS>%;djg jvd øjK YS>%;dj jeä jk w;r >k AgCl jeä 

jeäfhka øjKh fõ' tkï tys ødjH;dj jeä fõ' 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

189 
 

2'36 ksoiqk 
0.10 mol dm-3 NaOH ødjKhl Ni(OH)2 ys ujq, ødjH;dj .Kkh lrkak' 
Ksp(Ni(OH)2) = 2.0×10–15mol3 dm-9 
 
ms<s;=r 
Ni(OH)2 ys ødjH;dj s hehs is;uq' 

Ni(OH)2(s) ⇌ Ni2+(aq)  +   2OH–(aq) 
iu;=,s;;dfõ § :                 s           (2s + 0.10) 
 
Ksp= [ Ni2+(aq)] [OH–(aq)]2 
     = s (2s + 0.10)2 
Kspl=vd neúka, (2s << 0.10) 

 (2s + 0.10)  0.10  
2.0 × 10–15 mol3 dm-9 = s(0.10)2 
s  = 2.0  × 10–13  mol dm-3 

fmdÿ whkhla ke;s kï ødjH;dj 7.94 × 10–6 mol dm-3
 fõ' 

2'37 ksoiqk 
298 K § (i) 0.100 mol dm-3 

yd (ii)1.00×10–3 mol dm-3 BaCl2 ødjKhl BaCrO4 ys 

ujq,sl ødjH;dj .Kkh lrkak' Ksp(BaCrO4) = 1.2 × 10–10  mol2 dm-6.    

 
ms<s;=r 

(i)                               BaCrO4(s)  ⇌  Ba2+(aq)    +    CrO4
2-(aq) 

  iu;=,s;;dfõ § :    (s + 0.100)       s 
  
  Ksp = [ Ba2+(aq)] [CrO4

2- (aq)] = (s + 0.10)s 
  Ksp l=vd neúka, (s << 0.100) 

   (s + 0.100)  0.100  
  1.2 × 10–10 mol2 dm-6 = s(0.100) 
  s  = 1.2  × 10–9  mol dm-3 

(ii)                               BaCrO4(s)  ⇌  Ba2+(aq)     +     CrO4
2-(aq) 

  iu;=,s;;dfõ § :    (s + 0.001)          s  
  Ksp= [ Ba2+(aq)] [CrO4

2- (aq)] = (s + 0.001)s 
  Ksp l=vd neúka, (s<< 0.001) 

   (s + 0.001)  0.001  
  1.2 × 10–10 mol2 dm-6 = s (0.001) 
  s  = 1.2  × 10–7  mol dm-3 
 fï ksoiqkaj,ska" ;kql BaCl2 ødjKfha § BaCrO4(s)ys ødjH;dj ixikaokd;aulj    

jeä nj oelafõ' 
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2'38 ksoiqk 

0.10 mol dm-3 
idkaøK we;s (i)NaOH ødjKhl (ii)KCl ødjKhl yd (iii) Ca(NO3)2 

ødjKhl CaC2O4(s) ys idfmalaI ødjH;d ii`okak' 
 
ms<s;=r 

CaC2O4(s)  iaj,am jYfhka ødjH ,jKhla neúka" 
CaC2O4(s)   ⇌  Ca2+(aq)  +  C2O4

2-(aq) 

(i) NaOH(aq)ys: NaOH(aq)    Na+(aq)  +  OH-(aq) 
OH-(aq), Ca2+(aq), Ca(OH)2(s) f,i wjlafIam lrhs' 
tneúka iu;=,s;;dj ol=Kg nr lrñka [Ca2+(aq)] wvq fõ' tfyhska 

CaC2O4(s)ys ødjH;dj jeä fõ' 

(ii) KCl(aq)ys: KCl(aq)      K+(aq)  +  Cl-(aq) 
K+(aq) yd Cl-(aq) iu;=,s;;dj flfrys n, fkd mdhs' ødjH;dj fjkia fkdfõ' 

(iii) Ca(NO3)2 (aq)ys: Ca(NO3)2(aq)   Ca2+(aq)  +  2NO3
-(aq) 

Ca2+(aq) fmdÿ whkhls' tneúka [Ca2+(aq)] jeä jk úg iu;=,s;;dj ol=Kg 

nr fõ' fï ksid CaC2O4(s) iE§u jeä jk w;r CaC2O4 ys ødjH;dj wvq fõ' 
 

wm okakd mßÈ" f,a peg,sh¾ uQ,O¾uhg wkqj wmg iu;=,s;;d ol=Kg nr l< 

yels kï iaMálSlrK fõ.hg jvd øjK fõ.h jeä jkafka h' 

 
my; ±lafjk iu;=,s;;dj i,lkak:  

PbCl2(s) ⇌  Pb2+(aq) + 2Cl–(aq) 

[Pb2+(aq)] fyda [Cl–(aq)] wvq lsÍfuka PbCl2(s)ys ødjH;dj jeä l< yels h' 

 
Pb2+ 

whk wjlafIam lrk hï whkhla tl;= lsÍfuka [Pb2+(aq)] wvq l< yels h' my; 

±lafjk whkj,ska ´kE u tllg Pb2+ 
wjlafIam l< yels h' 

Br–, I–, SO4
2–, S2–, OH–, PO4

3–, CO3
2–, SO3

2– 

by; ±lafjk whkj,ska ´kE u tlla tl;= lsÍfï yelshdj we;;a" ta ish,a, u 

[Pb2+(aq)] wvq fkdlsÍug bv we;' 

wjlafIamKh isÿ ùug" iEfok nj wjlafIamhg PbCl2ys ødjH;djg jvd wvq 

ødjH;djla ;sìh  hq;= h' tneúka" ksoiqkla jYfhka wm f;dard .; hq;af;a I– 
whk 

wvx.= KI jeks ødjH ,jKhls' PbI2 ys Ksp w.h (1.4 × 10 –8 mol3 dm-9), PbCl2 ys Ksp 
w.hg (1.8 × 10–5mol3 dm-9) jvd wvq fyhsks' tfia u" [Cl-(aq)] wvq lsÍu i`oyd AgNO3 

tl;= l< yels h' th Cl- whk AgCl f,i wjlafIam lrhs' 
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2'4'6  pH wdprKh 

fndfyda ixfhda.j, ødjH;dj ±ä f,i ødjKfha pH w.h u; /`§ mj;S' WodyrKhla 

f,i fndfyda iaj,am jYfhka ødjH ,jKj,g wekdhkh ÿn, wï,hl ixhq.aul 

Niauh jk w;r" th ødjKfha § fm%dafgdakSlrKh úh yels h' óg wu;rj" Tlaihsv 

yd i,a*hsv ^fï fol u m%n, Niau fõ& jeks oajHx.s ixfhda.j, ødjH;dj fndfyda úg 

pH w.h u; /`§ mj;S' ksoiqkla f,i( A− whkh HA ÿn, wï,fha ixhq.auhl Niauh 

jkakd jQ MA ,jKfha ødjH;dj flfrys pH w.fha n,mEu i,ld n,uq' ,jKh 

c,fha øjKh jk úg my; ±lafjk m%;sl%shdj isÿ fõ( 
MA(s) ⇌ M+(aq)  +  A−(aq)   :   Ksp = [ M+(aq)][ A−(aq)] …….. (1) 

wekdhkh o c,h iu`. c,úÉfþok m%;sl%shdj isÿ lrhs' 

      A−(aq) + H2O(l)   ⇌   OH−(aq)  +  HA(aq)  ……..(2) 
^1& m%;sl%shdfõ § ksmofjk A−(aq) whk ^2& m%;sl%shdfõ § bj;a flfrk neúka MA 
,jKfha ødjH;dj jeä fõ' ksoiqkla f,i S2−, PO4

3− 
fyda CO3

2− jeks Ndiañl 

wekdhkhlska hq;a iaj,am jYfhka ødjH ,jKhl" mqfrdal:kh lrk ,o ødjH;dj 

jeä fõ' ødjKhg m%n, wï,hla tl;= l< fyd;a" tl;= l< H+
iïmQ¾Kfhka u mdfya 

A− iu`. m%;sl%shd ù HA idohs' fuh [A−(aq)] wvq lrk w;r, ta ksid whksl .=Ks;fha 

úYd,;ajh o wvq fõ (whksl .=Ks;h = [ M+(aq) ] [A−(aq)]) f,a peg,sh¾ uQ,O¾uhg 

wkqj whksl .=Ks;h" ødjH;d .=Ks;hg iudk jk ;=re ;j ;j;a MA øjKh fõ' 

tfyhska wdï,sl pH w.h úiska" wekdhkh ÿn, wï,hl ixhq.aul Niauh jkakd jQ" 

iaj,am jYfhka ødjH ish¨ ,jKj, mdfya ødjH;dj fndfyda fihska jeä lrhs'   

my; ±lafjk iu;=,s;;dj i,lkak' 
Ag3PO4(s) ⇌ 3Ag+(aq) + PO4

3-(aq) 

HNO3 wï,h tl;= l< fyd;a my; ±lafjk m%;sl%shdj isÿ fõ: 
H3O

+(aq) + PO4
3-(aq) ⇌ HPO4

2-(aq) + H2O(l) 

fï m%;sl%shdj ødjKfha PO4
3- 

whk wvq lrk w;r" th >k Ag3PO4 jeä jeäfhka 

øjKh lsÍug fya;= fõ (NO3
- 
whk lsisÿ isoaêhlg iyNd.s fkdù fm%alaIl whk f,i 

yeisfrñka ødjKfha mj;S).   

my; ±lafjk iu;=,s;;dj i,lkak: 
Cu(OH)2(s) ⇌ Cu2+(aq)  +  2OH-(aq) 

• pH jeä lsÍu hkq [OH-(aq)] jeä lsÍuhs' fuhska iu;=,s;;dj jug nr ù 

Cu(OH)2 hï m%udKhla wjlafIam lrhs; tkï tys ødjH;dj wvq lrhs' 
• pH wvq l< fyd;a [OH-] wvq ù iu;=,s;;dj ol=Kg nr fõ' fuh Cu(OH)2 

ødjKh lsÍug fyj;a Cu(OH)2 ys ødjH;dj jeä lsÍug fya;= fõ'  
• M(OH)n wdldr ixfhda.hl ødjH;dj pH jeä l< úg wvq fõ; pH wvq l< úg 

jeäfõ' 

tneúka wødjH Ndiañl ,jK wdï,sl ødjKj, øjKh ùug keUqre fõ' tfia u wødjH 

wdï,sl ,jK Ndiañl ødjKj, øjKh ùug keUqre fõ' 
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2'39 ksoiqk 

298 K § (i) pH w.h 10.0 jQ úg yd (ii) pH w.h 5.0 jQ úg Cu(OH)2 j,ska ika;Dma; 

ødjKhl Cu2+
(aq) idkaøKh .Kkh lrkak'  

Ksp(Cu(OH)2) = 2.2 × 10-20 mol3 dm-9. 
 

ms<s;=r 

(i) pH = 10.00 jQ úg" 

[H+(aq)] = 1.0×10-10 mol dm-3 iy[OH-(aq)] = 1.0×10-4 mol dm-3 

Cu(OH)2(s)  ⇌  Cu2+(aq)  +  2OH-(aq) 
iu;=,s;;dfõ § :    x           1.0×10-4 mol dm-3 
  

Ksp = [ Cu2+(aq)] [OH-(aq)]2 =  2.2 × 10-20 mol3 dm-9 
x(1.0×10-4 mol dm-3)2 =  2.2 × 10-20 

x = [Cu2+(aq)] = 2.2 × 10-12 mol dm-3 

 

(ii) pH = 5.00 jQ úg" 

[H+(aq)] = 1.0×10-5
 iy[OH-(aq)]=1.0×10-9 mol dm-3 

Cu(OH)2(s)  ⇌  Cu2+(aq)  +  2OH-(aq) 

iu;=,s;;dfõ § :                x           1.0×10-9 mol dm-3 
  

Ksp = [Cu2+(aq)] [OH-(aq)]2 =  2.2 × 10-20 
x(1.0×10-9 mol dm-3)2 =  2.2 × 10-20 mol3 dm-9 
x = [Cu2+(aq)] = 2.2 × 10-2 mol dm-3 

pH w.h wvq jk úg tn`ÿ f,day yhsfv%dlaihsvj, ødjH;dj jeä jk nj ñka wmg 

fmfka' 

by; ksoiqfkys OH-(aq) wekdhkh c,fhka jHq;amkak ù we;s neúka udOHfha H+(aq)ys 

n,mEu wmg i,ld ne,sh yels h' pH u; mrdh;a; tn`ÿ ødjH;d c,fhka jHq;amkak 

wekdhk wvx.= ixfhda.j,g ^f,day yhsfv%dlaihsv& iSud fkd fõ' ksoiqkla f,i 

CaF2 Ndiañl wekdhkhla wvx.= iaj,am jYfhka ødjH ,jKhls' 298 K § my; 

±lafjk iu;=,s;;dj i,lkak' 

CaF2(s)   ⇌  Ca2+(aq)  +  2F−(aq) ;     Ksp  =  3.45  × 10−11 

CaF2 j,ska ika;Dma; ødjKhlg m%n, wï,hla tl;= l< úg my; ±lafjk m%;sl%shdj 
isÿ fõ( 

H+(aq) + F−(aq)  ⇌  HF(aq) 

bÈß m%;sl%shdj *ä fjdrhsâ whk idkaøKh wvq lrk neúka moaO;sh u; fhfok 

ixfrdaOh wvq lsÍug CaF2 jeäfhka øjKh fõ' tneúka CaF2 m%n, wï,hla iu`. isÿ 

lrk Y=oaO m%;sl%shdj jkafka" 
CaF2(s) + 2H+(aq)  Ca2+(aq) + 2HF(aq) 
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MCO3(s) f,day ldnfkag ie,l+ úg: 

MCO3(s) ⇌ M2+(aq) + CO3
2-(aq) 

H+(aq) + CO3
2-(aq) ⇌ HCO3

-(aq) 

tneúka iuia; m%;sl%shdj jkafka" 

MCO3(s)  +  H+(aq)   M2+(aq) + HCO3
-(aq) 

tkï( moaO;sh u; we;s jk ixfrdaOh ,sys,a lsÍug MCO3(s) jv jvd øjKh fõ' 

fuhska fmkS hkafka pH jeä ùfï § ødjH;dj wvq jk nj yd pH wvq ùfï § ødjH;dj 

jeä jk nj h' 
 
by; lreKq wkqj ÿn, wï,j,ska jHq;amkak jQ *a¨fjdrhsv" Tlaif,ag" ldnfkag" 

f*diaf*ag wdÈ ,jK wdï,sl ødjKj, jeäfhka øjKh ùug keUqre jk nj ks.ukh 

l< yels h' 

my; ±lafjk ksoiqk i,lkak( 

PbC2O4, PbI2 yd PbSO4 iaj,am jYfhka ødjH ,jK fõ' 298 K § tajdfha ødjH;d .=Ks; 

ms<sfj<ska 4.8 × 10−10 mol2 dm-6, 9.8 × 10−9 mol3 dm-9 
yd 2.5 × 10−5 mol2 dm-6

 fõ' 

tajdfha ika;Dma; ødjKj,g m%n, wï,hla tl;= l< úg tajdfha idfmalaI ødjH;d 

ixikaokh lrkak' 

by; ,jKj, ika;Dma; ødjKj, mj;akd iu;=,s;;d fufia h:  
PbC2O4(s)  ⇌  Pb2+(aq)  +  C2O4

2-(aq) ;  Ksp=  4.8  × 10−10 mol2 dm-6 

PbI2(s) ⇌ Pb2+(aq)  +  2I-(aq) ; Ksp = 9.8  × 10−9 mol3 dm-9 

PbSO4(s) ⇌ Pb2+(aq)  +  SO4
2-(aq) ; Ksp  =  2.5  × 10−5 mol2 dm-6 

Wla; iu;=,s;;dj, § iEfok C2O4
2-, I-, yd SO4

2- 
hk wekdhk ms<sfj<ska H2C2O4, HI, 

yd H2SO4 hk wï,j, ixhq.aul Niau fõ' m%n, wï,hl n,mEug jvd;a u ,la 

jkafka m%n,;u ixhq.aul Niauh neúka wmg tajdfha idfmalaI ødjH;d tajdfha 

idfmalaI Ndiañl;dj,g iïnkaO l< yels h' 

HI m%n, wï,hla neúka  PbI2j, ika;Dma; ødjKhlg m%n, wï,hla tl;= lsÍu tys 

ødjH;dj flfrys ±ä n,mEula fkd lrhs' wï,h yqfola H+(aq) yd wkqrEm wekdhkh 

foñka ú>gkh fõ' 

C2O4
2-(aq) m<uq fm%dafgdakhg ±ä wdl¾IKhla o fojeks fm%dafgdakhg u`o 

wdl¾IKhla o olajhs' tneúka PbC2O4(s)ys ika;Dma; ødjKhlg m%n, wï,hla tl;= 

lsÍfï m%;sM,hla f,i my; ±lafjk m%;sl%shd we;s fõ' 
C2O4

2-(aq) + H+(aq)  ⇌  HC2O4
-(aq) 

yd 

HC2O4
-(aq) + H+(aq)  ⇌  H2C2O4 (aq) 
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2'40 ksoiqk 

tla;rd wdï,sl M3+(aq) whk ksheÈhl M3+(aq) idkaøKh 3.0 × 10-6 mol dm-3 
fõ' 

M(OH)3 f,i wjlafIam lrkq msKsi ødjKfha pH w.h ljr uÜgulg iSreudre 

l< hq;= o@ Ksp = 2.4 ×10-20 mol4 dm-12 

ms<s;=r 

Ksp = [ M3+(aq)] [OH-(aq)]3 =  2.4× 10-20mol4 dm-12 

   [OH-(aq)] = ට
ଶ.ସ ×ଵ଴షమబ

ଷ.଴ × ଵ଴ షల

 య

 =   2.0 × 10ିହ mol dmିଷ 

 pOH =  4.7 
pH =  9.3 

fï wkqj pH w.h 9'3 olajd f.k taug m%udKj;a ;rï Niauhla tl;= lrk ;=re 
wjlafIam ùu wdrïN fkd fõ' 

fï m%;sl%shd [C2O4
2−(aq)] wvq lrk w;r moaO;sh u; we;s jk ixfrdaOh wvq lsÍug jv 

jvd f,â Tlaif,aÜ øjKh lrhs' 

PbSO4 ys ika;Dma; ødjKhlg m%n, wï,hla tl;= lsÍfï m%;sM,hla f,i my; 

±lafjk m%;sl%shdj isÿ fõ' 

SO4
2-(aq)  + H+(aq)  ⇌  HSO4

-(aq) 

HSO4
−(aq) ys pKa  (1.99) << Tlai,sla wï,fha pKa2 neúka by; iu;=,s;;dj úYd, 

f,i jug nr fõ' fjk;a whqrlska mejiqj fyd;a Tlai,sla wï,fha Ndiañl;dj >>> 
i,a*shqßla wï,fha Ndiañl;dj fõ' tneúka tl;= lrk ,o m%n, wï,h PbSO4ys 

ødjH;dj flfrys we;s lrk n,mEu" PbC2O4ys ødjH;dj flfrys we;s lrk n,mEug 

jvd ie,lsh hq;= f,i wvq h' 

fï ksoiqfkka" c,úÉfþokh fkdjk Cl-, Br-, I- 
jeks wekdhk wvx.= ,jKj, 

ødjH;d  pH ys n,mEug ,la fkdjk nj o jgyd .; yels h' 
 

 

2'4'7  .=Kd;aul ^legdhk& úYaf,aIKfha § ødjH;d .=Ks;fha fh§u 

c,Sh ødjKhl ;sfnk iqúfYaIS whkj, meje;au wkdjrKh lr .kafka flfia ±hs 

±k .ekSu jeo.;a h' fuys § Ndú; jk l%shdj,sh .=Kd;aul úYaf,aIKh hg;g 

.efkk w;r th ksheÈhl mj;skafka fudkjd o@ hk m%Yakhg ms<s;=re fidhd nef,hs' 

whk" hï hï m%;sldrl iu`. m%;sl%shd lr ksÍlaIKh l< yels M, ,nd §u .=Kd;aul 

úYaf,aIKfha moku fõ' ksoiqkla f,i is,aj¾ whk" yhsfv%dlaf,daßla wï,h iu`. 

m%;sl%shd lrùfuka wødjH" >k is,aj¾ laf,darhsâ f,i wjlafIam l< yels h' fndfyda 

legdhk yhsfv%dlaf,daßla wï,h iu`. fï wdldrhg m%;sl%shd fkdlrk neúka fï 

ir, m%;sl%shdj wødjH laf,darhsv idok whk" tfia fkdlrk whkj,ska fjka lr 

.ekSug fhdod .; yels h' ñY%Khl mj;sk whk .=Kd;aulj wkdjrKh lr .ekSu 

isÿ lrkqfha l%udkql+, úYaf,aIKhlsks' tys § wjlafIamK m%;sl%shd m%Odk ld¾hhla bgq 

lrhs' 
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legdhkj,ska iEfok úúO whkj, c, ødjH;dj úúO h' fï ,jKj, ødjH;dj, 

úúO;ajh whk fjka lr .ekSu i`oyd Wmfhda.s lr .; yels h' ksoiqkla f,i" 

legdhkj, c,sSh ñY%Khlg WÑ; ridhksl m%;sldrlhla tl;= lsÍu legdhk tlla 

fyda jeä .Kkla jrKSh f,i wjlafIam lsÍug fya;= jk w;r" ;j;a legdhk tlla 

fyda jeä .Kkla c,fha øú; j mj;S' 

legdhk" tajdfha ixfhda.j, ødjH;dj wkqj m%Odk ldKav mylg fjka l< yels h: 
I ldKavh (Ag+, Pb2+, Hg2

2+): fï legdhk wødjH laf,darhsv idok w;r" ;kql 

yhsfv%dlaf,daßla wï,fhka wjlafIam l< yels h' túg wfkla ish¨ legdhk 

ødjK.;j mj;S' 

II ldKavh (Cu2+, Bi3+, Cd2+, Hg2+, As3+, Sb3+, Sn4+/ Sn2+): fï legdhk fnfyúka 

wødjH i,a*hsv (Ksp w.h 10-25
g wvq) idok neúka wvq idkaøKhl we;s i,a*hsâ 

whk u`.ska wjlafIam l< yels h' f,day whkj, wdï,sl ødjKhlg yhsv%cka 

i,a*hsâ jdhqj heùfuka fuh bgq lr .; yels h' 

III ldKavh (Al3+, Cr3+, Fe3+): fï legdhk fnfyúka wødjH yhsfv%dlaihsv idok 

w;r idfmalaI jYfhka wvq yhsfv%dlaihsâ whk m%udKhla tla lsÍfuka wjlafIam 

l< yels h' 

IV ldKavh (Zn2+, Ni2+, Co2+, Mn2+): fï legdhk u`o jYfhka ødjH i,a*hsv (Ksp 

w.h 10-20
g jeä) idohs' idfmalaI jYfhka jeä i,a*hsv whk m%udKhlska 

wjlafIam l< yels h' f,day whkj, Ndiañl ødjKhlg yhsv%cka i,a*hsâ jdhqj 

heùfuka fuhh bgq lr .; yels h' 

V ldKavh (Ca2+, Sr2+, Ba2+):by; ldKavj,g wh;a ish¨ legdhk iu`. fï 

legdhk wødjH ldnfkag idohs' tneúka uq,a ldKav i;frys whk bj;a lsÍfuka 

miq ldnfkaghla tl;= lsÍfuka fï whk wjlafIam l< yels h' 

(Mg 2+, Na+, K+, NH4
+):fï legdhk by; m%;sldrl lsisjla wjlafIam fkd fõ' 

 

I ldKavfha legdhk wjlafIamKfha ridhkh 

I ldKavfha legdhk wjlafIam lsÍfï m%;sldrlh jkafka ;kql (6 mol dm-3) 
yhsfv%dlaf,daßla wï, ødjKhls' fuys § is,aj¾ ^Ag+

&" u¾lß (I) (Hg2
2+) yd f,â (II) 

(Pb2+) whk wjlafIam fõ' óg wod< Y=oaO whksl iólrK kï: 

Ag+(aq) + Cl-(aq)    AgCl(s)     

Hg2
2+(aq) + 2Cl-(aq)    Hg2Cl2(s)  

Pb2+(aq) + 2Cl-(aq)    PbCl2(s)  

fmdÿ whk wdprKhg wkqj" wjlafIamfha ødjH;dj wvq lsÍu i`oyd laf,darhsâ whk 

u`ola jeämqr tl;= lrkq ,efí' tfia jqj o ødjKfha ie,lsh hq;= f,â whk 

idkaøKhla mej;Sug ;rï m%udKj;a f,i f,â laf,darhsâj, ødjH;dj by< h' ñka 

nyq;rh II ldKavfha m%;sldrlfhka wjlafIam fõ' 
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II ldKavfha legdhk wjlafIamKfha ridhkh 
II ldKavfha ^yd VI ldKavfha& legdhk" tajdfha wødjH i,a*hsv f,i wjlafIam 

lsÍfuka fjka lr .kq ,efí' fï i`oyd i,a*hsâ whk imhkq ,nkafka c,fha iaj,am 

jYfhka ødjH" ÿn, úoHq;a úÉfþoHhla jQ yhsv%cka i,a*hsâ jdhqj úisks' 25 °C § yd    

1 atm mSvkfha § ika;Dma; c,Sh ødjK ,Sgrhl yhsv%cka i,a*hsâ 0.1 mol la muK 

;sfí' ødjKh jQ wKql yhsv%cka i,a*hsâ yhsv%cka whk (H+(aq))" yhsv%cka i,a*hsâ 

whk HS ̶(aq) yd i,a*hsâ whk S2 ̶(aq) njg ú>gkh jk w;r ta iïnkaO iu;=,s;;d 

fufia h' 

iu;=,s;;d ;=kla iïnkaO fõ' 

   H2S(g)  ⇌  H2S(aq) 

H2S(aq)  ⇌  H+(aq) +  HS ̶ (aq):  K1= 
[ୌశ(ୟ୯)][ୌୗష(ୟ୯)]

[ୌమୗ(ୟ୯)]
 =  9.1 × 10ି଼ mol dmିଷ 

HS ̶ (aq)  ⇌  H+(aq) + S2 ̶ (aq):  K2 = 
 [ୌశ(ୟ୯)]ൣୗమష(ୟ୯)൧

[ୌୗష(ୟ୯)]
=  1.0 × 10ିଵଽmol dmିଷ 

c,Sh udOHh wêl f,i Ndiañl fkdfjf;d;a' tys mj;skafka S2 ̶
 whk b;d w,am 

m%udKhla nj K2 ys wvq w.fhka .uH fõ' 

M2+(aq)   +  H2S(aq)   ⇌  MS(s)  + 2H+(aq) 

fuys udOHh wdï,sl lsÍu f,day i,a*hsv wjlafIam ùu je<lSug fya;= fõ' wï,hla 

tl;= lsÍu by; iu;=,s;;d jug nr lrhs' II ldKavfha f,day i,a*hsvj, Ksp 
w.hhka b;d wvq h' tneúka wdï,sl yhsv%cka i,a*hsâ ødjKfha § b;d w,am 
ødjH;djlska hq;a f,day i,a*hsv muKla wjlafIam jk w;r" by< ødjH;dfjka hq;a 

i,a*hsv ^VI ldKavfha& ødjK.;j mj;S' tneúka" H+(aq) idkaøKh md,kh lsÍfuka 
f,day whk tajdfha i,a*hsvj, ødjH;dj, fjkialï Wmfhda.s lr .ksñka fjka lr 

.; yels h' II ldKavh fndfyda úg wï, - yhsv%cka i,a*hsâ ldKavh hkqfjka 

y`ÿkajkq ,nk w;r" tys yhsv%cka whk idkaøKh 0.1 mol dm-3-0.3 mol dm-3                

(pH = 0.5-1.0) mrdifha wj;ajd .kq ,efí' fu u`.ska" II ldKavfha i,a*hsvj, muKla 
whksl .=Ks;h tajdfha ødjH;d .=Ks;h blaujk f,i yd tajd muKla wjlafIam jk 

f,i;a" jvd ødjH i,a*hsv idok IV ldKavfha legdhk wjlafIam fkdjk f,i;a 

i,a*hsv whk idkaøKh ilid .kq ,efí' I ldKavfha fmrkhg H2S jdhqj heùfuka 
fï ;;a;aj idOkh lr .; yels h' 

II ldKavfha legdhk wjlafIam ùug wod< m%;sl%shd my; ±lafõ( 

 

   Cu2+(aq) + H2S(aq)     CuS(s)  + 2H+(aq)            

   Cd2+(aq) + H2S(aq)     CdS(s)  + 2H+(aq)  

   Hg2+(aq) + H2S(aq)     HgS(s)  + 2H+(aq)            

   2Bi3+(aq) + 3H2S(aq)     Bi2S3(s) + 6H+(aq)            

   2As3+(aq) + 3H2S(aq)    As2S3(s) + 6H+(aq) 

   2Sb3+(aq) + 3H2S(aq)    Sb2S3(s) + 6H+(aq)   
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   Sn4+(aq)  + 2H2S(aq)      SnS2(s) + 4H+(aq)  
 
III ldKavfha legdhk wjlafIamKfha ridhkh 
II ldKavfha legdhkj, yhsfv%dlaihsvj, Ksp w.hhka b;d wvq h' tneúka 

yhsfv%dlaihsv whk idkaøkh b;d wvq uÜgul mj;ajd .ksñka tu legdhk 

yhsfv%dlaihsv f,i wjlafIam l< yels h' fï fjka lsÍfï § muKg jeä Ndiañl 

ødjKhl yhsv%cka i,a*hsâ ødjKhla mj;ajd fkd.ekSug mßiaiï úh hq;= h' 

yhsfv%dlaihsâ whk idkaøKh ie,lsh hq;= ;rï by< fõ kï wkjYH ue.akSishï 

yhsfv%dlaihsâ wjlafIam ùu isÿ fõ' yhsfv%dlaihsâ whk wjYH (1  10-5 mol dm-3 

muK) mj;ajd .ekSug wefudakshd - wefudakshï laf,darhsâ (NH3/NH4Cl) iajdrlaIlhla 

Ndú;d fõ' fï ødjKfha my; ±lafjk whkSlrK iu;=,s;;d mj;S' 

   NH3(aq) + H2O(l)  ⇌  NH4
+(aq) + OH ̶ (aq) 

   NH4Cl(aq)  ⇌  NH4
+(aq) + Cl ̶ (aq) 

0.10 mol dm-3 
wefudakshd ødjKhla Ndú; l< fyd;a" yhsfv%dlaihsâ whk idkaøKh  

1.3  10-3 mol dm-3 
jk w;r th ue.akSishï yhsfv%dlaihsâ wjlafIam lsÍug ;rï by< 

idkaøKhls' tl;= lrk ,o wefudakshï laf,darhsâj,ska ,efnk wefudakshï whk" 

wefudakshdys iu;=,s;;dj jug úia:dmkh lrñka yhsfv%dlaihsâ whk idkaøKh my< 

ouhs' 1  10-5 mol dm-3 
muK [OH ̶(aq)] whk idkaøKhla iaj,am f,i ødjH we¨ñkshï 

yhsfv%dlaihsâ yd fl%dañhï yhsfv%dlaihsâ wjlafIam lsÍug m%udKj;a jk w;r jvd 

ødjH ue.akSishï yhsfv%dlaihsâ wjlafIam lsÍug m%udKj;a fkd fõ' wod< 

yhsfv%dlaihsvj, Ksp w.hhka ixikaokfhka fuh wmg f;areï .; yels fõ' 

III ldKavfha whk wjlafIam ùug wod< iólrK kï: 

 Al3+(aq)  + 3H2O(aq)  + 3NH3 (aq)       Al(OH)3 (s)  + 3NH4
+(aq)    

 Cr3+(aq)  + 3H2O(aq)  + 3NH3 (aq)       Cr(OH)3 (s)  + 3NH4
+(aq)    

 Fe3+(aq)  + 3H2O(aq)  + 3NH3 (aq)       Fe(OH)3 (s)  + 3NH4
+(aq)    

fuys § OH-
(aq) idkaøKh Mg(OH)2 wjlafIam lsÍug m%udKj;a ;rï by< fõ kï" 

  Mg2+(aq)  + OH ̶ (aq)      Mg(OH)2(s)   

tneúka Al3+, Cr3+ 
yd Fe3+ 

fjka lsÍfï § Mg2+ 
whk wjlafIam fkdjk mßÈ OH ̶ 

idkaøKh md,kh lsÍu w;HjYH h' 
 
IV ldKavfha legdhk wjlafIamKfha ridhkh 
yhsv%cka i,a*hsâj, Ndiañl ødjKhla u`.ska IV ldKavfha whk tajdfha i,a*hsv f,i 

wjlafIam flf¾' Ndiañl ødjKfha H2S whkSlrKh jeä jk w; ødjKfha S2 ̶  
whk 

idkaøKh jeä fõ' tys m%;sM,h jkafka IV ldKavfha i,a*hsvj, ødjH;d .=Ks; 

blaujd hEug ;rï tajdfha whksl .=Ks; by< hEu;a tkhska tajd wjlafIam ùu;a h' 

  H2S(g)  ⇌  H2S(aq) 

  H2S(aq)  ⇌ 2 H+(aq)  +  S2 ̶ (aq) 
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OH¯(aq) whk yuqfõ § H+(aq) whk WodiSk fõ' tneúka IV ldKavfha legdhk" 

tajdfha i,a*hsv f,i wjlafIam lsÍug ;rï jQ ;rula by< S2 ̶ (aq) whk idkaøKhla 

ødjKfha wvx.= fõ' IV ldKavfha whkj, i,a*hsv" II ldKavfha wdï,sl yhsv%cka 

i,a*hsâ ødjKfha § wjlafIam ùug ;rï wødjH fkdjqj o Ndiañl yhsv%cka i,a*hsâ 

ødjKhl § wjlafIam fõ' IV ldKavfha whkj, wjlafIamKhlg wod< iólrK 

jkafka: 

   Zn2+(aq) + H2S(aq)    ZnS(s) + 2H+(aq)  

   Ni2+(aq) + H2S(aq)    NiS(s) + 2H+(aq)      

   Co2+(aq) + H2S(aq)    CoS(s) + 2H+(aq)    

   Mn2+(aq) + H2S(aq)    MnS(s) + 2H+(aq)    
 
V ldKavfha legdhk wjlafIamKfha ridhkh 
V ldKavfha legdhk Ndiañl ødjKfha tajdfha ldnfkag f,i wjlafIam fõ' fï 

;;a;ajh imqrd .kq ,nkafka kegùfuka IV ldKavfha fmfrkfha we;s  H2S(aq) bj;a 

lsÍfuka yd jeämqr NH4Cl/ NH4OH tl;= lsÍfuks' V ldKavfha legdhk wjlafIam 

flfrkqfha (NH4)2CO3 ødjKhla tl;= lsÍfuks' V ldKavfha whkj, wjlafIamKhg 

wod< iólrK jkafka: 

   Ca2+(aq) + CO3
2-(aq)    CaCO3(s)   

   Sr2+(aq) + CO3
2-(aq)    SrCO3(s)   

   Ba2+(aq) + CO3
2-(aq)   BaCO3(s)  

 
VI ldKavfha legdhk wjlafIamKfha ridhkh 
ue.akSishï: ødjKfha we;af;a Mg2+ 

whk muKla kï th ir, mÍlaId u`.ska 

myiqfjka y`ÿkd .; yels h' tfy;a legdhk ñY%Khl § th y`ÿkd .ekSu wmyiq h' 

tneúka Mg2+ 
whky`ÿkd .ekSu i`oyd 8–yhsfv%dlaislaúfkd,Ska iu`. iqúfYaI 

mÍlaIKhla isÿ lrkq ,efí' Mg2+ 
whk ta m%;sldrlh iu`. ly-fld< wjlafIamhla 

fyda ixlS¾Khla fohs'  

Na+, K+ 
yd NH4

+ 
hk legdhk by; lsisÿ m%;sldrlhla iu`. wjlafIam fkd foa' laIdr 

f,dayj, legdhk idudkHfhka y`ÿkd .kq ,nkafka myka is¿ mÍlaIdfjks¦ ta whk 

±,a,g fok ,dlaIKsl j¾Kh ksÍlaIKfhks'  
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ksoiqk 2'41 

ødjKhl 0.1 mol dm-3 Zn2+ whk yd 0.1 mol dm-3 Fe2+ whk wvx.= fõ' ødjKh 

;=<ska H2S jdhqj heùfuka tajd fjka lr .; hq;= fõ kï ødjKfha pH w.h l=ula 

úh hq;= o@ 
ødjKfha H2S idkaøKh 0.10 mol dm-3 

Ksp(ZnS) = 1.6  10-24 mol2 dm-6 , Ksp(FeS) = 6.3  10-18 mol2 dm-6.  

 
ms<s;=r 

ødjKh ;=<ska H2S(g) jdhqj heùfï § my; ±lafjk iu;=,s;;d mj;S' 

   H2S(g)    ⇌  H2S(aq) 

H2S(aq) + H2O(l) ⇌H3O
+(aq) + HS (aq); 𝐾ୟభ

= [ୌయ୓శ(ୟ୯)][ୌୗష(ୟ୯)]

[ୌమୗ(ୟ୯)]
 

                                                                                                                   =    9.1 × 10ି଼ mol dm-3 

HS  (aq) + H2O(l) ⇌H3O
 +(aq) + S2  (aq); 𝐾ୟమ

=  [ୌయ୓శ(ୟ୯)][ୗమష(ୟ୯)]

[ୌୗష(ୟ୯)]
 

                                                                                                                  =   1.0 × 10ିଵଽ mol dm-3 
fï iólrK fol wkqj" 

                        𝐾ୟభ
𝐾ୟమ

[H2S(aq)] =  [H3O+(aq)]2[S2−(aq)] 

wdfoaYfhka 

[HଷOା(aq)]ଶ[Sଶି(aq)]        = (9.1 × 10ି଼) (1.0 × 10ିଵଽ) (0.1 )  molଷ dmିଽ 

§ we;s o;a; wkqj 

Ksp(ZnS) = [Zn2+(aq)][S2-(aq)] = 1.6 × 10-24 mol2 dm-6  iy 

Ksp(FeS) = [Fe2+(aq)][S2-(aq)] = 6.3 × 10-18 mol2 dm-6  

[Zn2+(aq)]= 0.1 mol dm-3 
jk úg" ZnS wjlafIam ùug wjYH wju [S2-(aq)] fufia 

.Kkh l< yels h' 

 
fï wju [S2-(aq)] g wkqrEm" Wmßu [H3O

+(aq)]  my; ±lafjk iólrKh 

Ndú;fhka .Kkh l< yels h' 

 ZnS= 2.1 wjlafIam lsÍug wjYH wju pH w.h = 2.1 

= 9.1 ×  10ିଶ଼  molଷ dmିଽ 

[Sଶି(aq)] =  
  1.6 × 10ିଶସ

0.1
=  1.6 × 10ିଶଷ mol dmିଷ 

[HଷOା(aq)]ଶ[Sଶି(aq)] = 9.1 ×  10ିଶ଼  molଷ dmିଽ 

 ∴ [HଷOା(aq)]ଶ =   
  9.1 × 10ିଶ଼

1.6 × 10ିଶଷ
= 5.7 × 10ିହ molଶ dmି଺ 

∴ [HଷOା(aq)] = 7.6 × 10ିଷ mol dmିଷ 
∴ pH =  −log[HଷOା(aq)] = 2.1 

my; ±lafjk WodyrKfhka jrKSh wjlafIamKfha § pH w.fha jeo.;alu meyeÈ,s 

fõ'  
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tfia u [Fe2+(aq)]= 0.1 mol dm-3 
jk úg FeS wjlafIam lsÍu i`oyd wjYH wju   

[S2-(aq)] fï h' 

 [Sଶି(aq)] =  
  ଺.ଷ ×ଵ଴షభ

଴.ଵ
=  6.3 × 10ିଵ  mol dmିଷ 

wjYH wju [HଷOା(aq)] fufia fiúh yels h' 

 
⸫  FeS wjlafIam ùu isÿ jk wju pH w.h = 5.4 
fï wkqj H3O

+ idkaøKh 10-5.4 mol dmିଷ (3.7 × 10ି଺ mol dmିଷ) jvd jeä jQ úg 

Zn2+ 
wjlafIam fkdjk kuq;a  Fe2+ wjlafIam jk nj fmfka' 

whk fol fjka lsÍug ødjKfha mej;sh hq;= pH w.h 2'1 yd 5'4 w;r fõ' 

 

 ∴ [HଷOା(aq)]ଶ =   
  9.1 × 10ିଶ଼

6.3 × 10ିଵ଻
= 1.4 × 10ିଵଵ molଶ dmି଺ 

∴ [HଷOା(aq)] = 3.7 × 10ି଺ mol dmିଷ 
∴ pH =  −log[HଷOା(aq)] = 5.4 

 
2'5 úúO l,dmj, iu;=,s;;dj 

mod¾:h >k" øj iy jdhq hk wjia:d ;=klska mj;sk njg wmg woyila we;s w;r 

mod¾:h wjia:d úm¾hdihla ^mßKdukh& tla l,dmhlska ;j;a l,dmhlg isÿ lrk 

úg moaO;sfha ufyalaIsh .=K fjkia fkdù mj;sk w;r" wkaùlaISh .=K fjkia fõ' 

idudkHfhka moaO;shl WIaK;ajh fyda mSvkh fjkia jk úg l,dmj, fjkia ùï 

isÿjk w;r" l,dm fjkiaùï hkq wKqj, l%udkql+, njg ,dlaIKsl jk fN!;sl 

fjkiaùï fõ' >k l,dmfha we;s wKqj,g jeä u l%udkql+, weysÍula we;s w;r jdhq 

l,dmfha we;s wkqj,g jeä u wyUq;djhla we;' fï fldgi u`.ska øj - jdhq 

iu;=,s;;djg wh;a moaO;sj, iu;=,s;;dj i,lkq ,efí' 

 
øj-jdhq iu;=,s;;dj 
øjj, we;s wKq >kj, fuka ;Èka ne`§ ke;' tksid jdhq wKqj,g jvd wvq ksoyila 

øj wKqj,g we;s w;r fïjd ksr;=rej p,kh fõ' øjj, jdhqj,g jvd jeä wka;¾-

wKql wdl¾IK n, we;s ksid øj wKq w;r .egqï m%udKh jdhq l,dmfha we;s wKqj, 

.egqï m%udKhg jvd jeä h' øj wxY=j, uOHhk Yla;sh WIaK;ajh u`.ska md,kh 

lrkq w;r" th rEmigyk 2'29 u`.ska fmkakqï lrkq ,efí' øj wKqj,g m%udKj;a 

Yla;shla we;s úg tajd l,dmh u;=msgg meñK l,dm úm¾hdihla isÿ lrhs' øjhla 

jdhqjla njg m;a ùfï l%shdj,sh jdIamSlrKh fyda jdIamSNjkh f,i ye`Èkafõ' 
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rEmh 2'29  300 K yd 400 K hk WIaK;aj foll§ øj wKqj, pd,l Yla;sj, jHdma;sh' 

WIaK;ajh jeä jk úg m%ia;drfha uqÿk jeä Yla;sh we;s ÈYdjg fjkia jk 

w;r m%ia;drh jvd;a mq¿,a fõ' Eevap Yla;shg jeä pd,l Yla;shla we;s wKq 

muKla øj l,dmfhka m,d f.dia" jdhq l,dmhg we;=¿ fõ' tfia u by< 

WIaK;ajfha § KE > Eevap jk wKq Nd.h jeä fõ' 

ksoiqkla f,i újD; n`ÿkl we;s øjhla ^c,h fyda uOHidr& i,luq' ´kE u fok ,o 

fudfyd;l § øj l,dmfha we;s wKqj,ska b;d l=vd fldgila fõ.fhka p,kh fõ' 

fï wKq" øj mDIaGhg b;d wdikak kï yd Wvq ÈYdjg p,kh fõ kï tajdg hdno øj 

wKqj, wdl¾IKfhka iïmQ¾Kfhka ñ§ jdhq l,dmhg msúish yels fõ' by< Yla;shla 

we;s wKq bj;aj hk neúka" øjfha wKqj, uOHkH Yla;sh wvq fõ' øjh úiska ndysr 

mßirfhka Yla;sh ;dmh jYfhka Wrd .kS' øjfha WIaK;ajh my< niS' fï wdprKh 

c,fha fyda uOHidr iaj,amhla iu u;=msg jdIam ùug bv y< úg Tng ±fkkq we;' 

;dmh Wrd .ekSu u`.ska øjfha uOHkH wKql fõ.h ksh;j mj;ajd .ekSug yels fõ' 

fï ksid m%udKj;a ld,hla ;enQ úg øjh uq¿ukska u jdIam fõ' fï iïmQ¾K 

l%shdj,sfha § wjfYdaIKh lr .kakd Yla;sh" jdIamSlrK tka;e,amshg wkqrEm fõ' 

jdIamSlrK l%shdj,sh isÿ jkafka øjfha u;=msg mDIaGfhka muKs' iQ¾hdf,dalh u`.ska 

jdIam jk c,h ksÍlaIKh l< fyd;a tys nqnq¿ msg ùula olakg fkd,efí' c, wKq 

ir,j" u;=msg øj ia;rfhka .e,ù hk w;r" fuh nqnq¿ msg ùu olakg ,efnk keàu 

hk l%shdj,shg jvd fjkia fõ' fuh 2'30 rEmfhka úoyd ±lafõ' 

 

rEmh 2'30    fok ,o WIaK;ajhl § újD; n`ÿkla ;=< we;s øjhl jdIamSlrKh. 
by< Yla;shla we;s wKq nyq;rhla jdhq l,dmhg m,d hk w;r" 

kej; øj l,dmhg we;=¿ ùug wjYH mßÈ øj mDIaGh iu`. tajd 

.egqï we;s lr fkd.kS' ta fjkqjg tajd jdhq l,dmh ;=< úirKh ù 

n`ÿfkka bj;a ù hhs' 
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2'5'1 ixjD; Ndckhl wvx.= øjhl jdIamSlrKh 

neÆ ne,aug ixjD; n`ÿkl we;s øjhla jdIAm jk njla fkd fmfka' tfia u l,la 

;enQ úg øjh fkdfmkS hEu o isÿ fkd fõ' tfy;a tys § u;= msg mDIaGfhka ksh; 

jdIamSlrKhla isÿ fõ' øjfha wxY= fkdlvjd u;=msg mDIaGfhka bj;aj hk w;r" fuys 

§ tajd øjh u;=msg we;s wjldYfha isr ù mj;S' 

 
 

2'31 rEmh     jdIam mSvkh ms<sn`o wKql meyeÈ,s lsÍula i`oyd wkaùlaISh jYfhka 

i,ld ne,Sula. § we;s WIK;ajhl § wdrïNfha § wKq iaj,amhla 

jdIam ùu wdrïN lrk w;r fï wKqj,ska lsis u wKqjla kej; øj 

l,dmhg we;=¿ fkdfõ' u`o fõ,djlg miq jdIam l,dmfha we;s 

wKqj, >k;ajh by< hk w;r iuyr wKq >kSNjkh ùug mgka 

.kS' 
 

wKql ugÜfï §" øj mDIaGfhka ;j u;a by< we;s l,dmhg we;=¿ jk w;r" n`ÿk ;=< 

jdIamh tf,i u mj;S' jdIam wKq o fjk;a jdhq mßÈ u l%shd lrhs' tkï( tajd tlsfkl 

iu`.;a n`ÿfka ì;a;s iu`.;a .egqï we;s lr .kakd w;r tu`.ska øjh u;=msg mSvkhla 

we;s lrhs' ñka tla “ì;a;shla” jkafka øj mDIaGhhs' hï wKqjla øj mDIaGh iu`. 

.eàfï § thg kej; øjh ;=<g we;=¿ùfï m%jK;djla we;s fõ' 

 
øjhla n`ÿkla ;=<g we;=<;a lrk m<uq wjia:dfõ § n`ÿk ;=< jdIam wKq we;af;a b;d 

iaj,amhls' ta ksid >kSNjk YS>%;dj b;d wvq fõ' tfy;a wKq jeä jeäfhka jdIam jk 

úg" >kSNjkh ùu iudkqmd;slj jeä fõ' wjidkfha § jdIam mSvkh we;s jk w;r, 
jdIam jk fõ.h iy kej; >kSNjkh jk fõ.h w;r ;=,khla we;s fõ' tneúka 

Y=oaO úm¾hdihla jYfhka øjh jdIam ùu fyda jdIamh >kSNjkh ùu isÿ fkd fõ' 

tkï wKq jdIam l,dmhg we;=¿ jk yd øj l,dmhg we;=¿ jk fõ.h iudk jk 

neúka jdIam m%udKh ksh;j mj;S' 

øj - jdIam moaO;sh fï ;;a;ajh lrd t<ô l,ays" øjh yd jdIamh hk foflys u 

mj;sk ufyalaI .=K" tkï m%udKh ^moles&" mßudj" mSvkh" WIaK;ajh" >k;ajh wdÈ 

.=K ld,h iu`. fkdfjkiaj mj;S' tneúka moaO;sh iu;=,s;;dj lrd t<ö we;' 

moaO;sfha ufyalaI ugÜfï § .=Kj, fjkila we;s fkdjk ksid" m%;súreoaO ufyalaI 

.=K jk jdIamSlrKh yd >kSNjkh hk l%shdj,s iudk YS>%;djlska isÿ fõ' tfy;a 

ufyaalaI l%shdj,S ;ju;a l%shd;aulj mj;sk neúka moaO;sh .;sl iu;=,s;djlg t<U 

we;' fï wxY= Ndckfha ì;a;s iu`. we;s lr .kakd .egqï fya;=fjka n`ÿk ;=< 

mSvkhla yg .kS' øjhla" tys jdIamh iu`. .;sl iu;=,s;;dfõ mj;sk úg" jdIamh 

u`.sska we;s lrk mSvkh" iu;=,s; jdIam mSvkh fyj;a ika;Dma; jdIam mSvkh f,i 

w¾: oelafõ' 2'32 rEmfha fï l%shdj,sh oelafõ' fuys § ld,h;a iu`. jdIamSNjk 
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YS>%;dj ksh;j mj;sk nj;a" >kSNjk YS>%;dj l%ufhka by< hñka iu;=,s;;djg 

<`.d jk nj;a wjfndaO lr .; hq;= fõ'  

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

2'32 remh   § we;s WIaK;ajhl § ixjD; n`ÿkl mj;sk øjhl jdIamSlrK iy 

>kSNjk YS>%;d ld,h iu`. úp,kh jk wdldrh' jdIamSlrK 

YS>%;dj ksh;j mj;sk w;r >kSNjk YS>%;dj l%ufhka jeä ù 

jdIamSNjk YS>%;djg iudk fõ' fufia jkafka jdIam l,dmhg 

we;=¿ jk wKq ixLHdj" YS>%;d fol iudk jk f;la jeä ùu ksid 

h' fï wjia:dfõ § moaO;sh" .;sl iu;=,s;;d wjia:djlg t<fUk 

w;r tys § moaO;sh ta WIaK;ajhg wod< iu;=,s; jdIam mSvkh ,nd 

.kS' 
 

øjhl jdIam mSvkfha úYd,;ajh m%Odk jYfhka idOl folla u; r`od mj;S' tajd kï 

WIAK;ajh iy wKq tlsfkl ne`o ;nd .ekSug wjYH n,j, Yla;sh fõ' wka;¾-wKql 

n, ÿ¾j, kï" jdIam mSvkh by< hk nj;a" tys úf,dauh o i;H jk nj;a myiqfjka 

jgyd .; yels h' ÿn, wka;¾-wKql n, we;s úg wKqj,g øjfhka .e,ù m,d hdug 

idfmalaIj myiq fõ' túg wKq jdIam l,dmhg msúiSfï fõ.h jeä fõ' túg YS>%;d 

fol iudk ùug m%:u" jdIam l,dmh ;=< by< wKq idkaøKhla we;s fõ' fuhg 

wkq.dñj jdIam mSvkh o by< hhs' 

2'5'2 iu;=,s; ^ika;Dma;& jdIam mSvkh uekSu 
my; úia;r lr we;s mßÈ ir, riÈh nefrdaógrhla u`.ska iu;=,s; jdIam mSvkh uek 

.; yels fõ' jdhq f.da,Sh mSvkfha §, riÈh lf`oys Wi 760mm fõ'                   
[100kPa = 760 mmHg ^Milimetres of Mercury&] fuh 2'33 (a) rEmfha olajd we;' ùÿre 

k,hg øjfhka ìkaÿ lsysmhla we;=¿ l< úg riÈh u;=msg ;=kS øj ia;rhla we;s fõ' 

ñka iuyr øj wKq jdIam ù iu;=,s;;djg m;a fõ' we;s jk jdIam mSvkh u`.ska riÈh 

l`o u`ola my<g ;,ä  lrhs' riÈh uÜgu my< nisk m%udKh u`.ska" tu WIaK;ajfha 

§ øjfha ixka;Dma; jdIam mSvkh i`oyd w.hla ,nd fohs' 
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2'33 rEmh   ika;Dma; jdIam mSvkh uekSu' (a) riÈh nefrdaógrh jd;fha ;nd we;s úg 

th 760 mmHgl mdGdxlhla olajhs' (b) k,h ;=<g øjh we;=¿ l< miq øjh 

riÈh u;=msgg meñfKk w;r" k,h ;=< riÈh uÜgu my< niS' riÈh 

uÜgfuys fjki u`.ska øjfha ika;Dma; jdIam mSvkh ,efí'  

2'5'3 WIaK;ajh iu`. ika;Dma; jdIam mSvkfha úp,kh 
WIaK;ajh jeä jk úg wKqj, uOHkH Yla;sh o by< hhs' ñka ye`.S hkafka" wKq 

fndfydajlg øj mDIaGfhka bj;aj hEug m%udKj;a Yla;shla we;s njhs' th ika;Dma; 

jdIam mSvkh by< hEug fya;= fõ'  

 

2'34 rEmh WIaK;ajh wkqj" ika;Dma; jdIam mSvkfha úp,kh 

ksoiqkla f,i ixjD; Ndckhl we;s 25
0 C ys mj;sk ´kE u m%udKhl 

c, ksheÈhla u`.ska we;s jkafka 23.8 mmHg (3.168 kPa) l jdIam 

mSvkhls' fuh ;=< uq¿ c, m%udKhg u jdIam njg m;a úh fkdyels h' 
 

újD; n÷kl we;s øjhla u`.ska jdIam l,dmhg msúfik wKqj,ska fndfydauhla, øj 

mDIaGh iu`. .egqï we;s lr fkd.kakd neúka kej; øj l,dmhg we;=¿ fkd fõ' 

fkdtfia kï ta wKq jdhq l,dmh ;=< § úirKhg n`ÿka ù øjfhka bj;g .uka lr 

neúka iu;=,s;;djla we;s fkd fõ' fï ;;a;ajh hgf;a øjh wjika jk ;=re u 

fkdlvjd jdIam ùu isÿ fõ' fï l%shdfõ fõ.h WIAK;ajh yd øjfha jdIam mSvkh u; 

r`od mj;Ss' jdIamYS,S øjj,g idfmalaIj by< jdIam mSvk we;s neúka tajd myiqfjka 
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jdIam fõ' jdIamYS,s fkdjk øjj,g wvq jdIam mSvk we;s w;r" tajd fifuka jdIAm fõ' 

fmdÿ ks¾Kdhla f,i" c,fha jdIam mSvkhg ^3'168 kPa& jvd by< jdIam mSvk we;s øj" 

idfmalaIj jdIamYS,s jk nj;a c,fha jdIam mSvkhg jvd wvq jdIam mSvkhla we;s øj 

jdIamYS,s fkdjk f,i;a i,lkq ,efí' fï wkqj vhst;s,aB;¾" weisfgdaka iy 

.efid,ska jdIamYS,s jk w;r riÈh" t;s,Ska.a,hsflda,a wdÈh wjdIamYS,s fõ' ;dmdxl" 

øjdxl iy ujq,sl ialkaOh jeks .=K fuka u øjhl jdIam mSvkh o hï úfYaIs; 

WIAK;ajhl § ta øjhg úfYaIs; fõ' wvq jYfhka b;d l=vd øj m%udKhla fyda ta 

jdIamh iu`. iam¾Yj iu;=,s;;dfõ mj;sk ;dla l,a jdIam mSvkh" øjfha m%udKh u; 

r`od fkd mj;S' flfia kuq;a" iu;=,s; jdIam mSvkh" WIAK;ajh iy øjfha mj;sk 

wka;¾-wKql n, u; ;Èka u r`od mj;S' 2'35 rEmfha øj lsysmhl by; in`o;d olajd 

we;' weisfgdaka jeks yhsv%cka nkaOk fkdfhdok øjj, iu;=,s; jdIam mSvkhg jvd 

wvq iu;=,s; jdIam mSvkhla" yhsv%cka nkaOk idok t;s,Ska .a,hsflda,a jeks øjj,g 

;sfí' WIAK;ajh by< hk úg ir, f¾Çh fkdjk úp,khla jdIam mSvkh i`oyd 

,efnk w;r th" wod< WIAK;aj mrdih ;=< § mßmQ¾K jdhqjl mSvkfha by< hEug 

jvd ;shqKq ke.aula fõ' fuhg fya;= jkafka" jdIam mSvkh" øj l,dmfhka .s,syS hEug 

m%udKj;a pd,l Yla;shla we;s wKq Nd.h u; r`od mej;Ssu;a" ta wKq Nd.h WIAK;ajh 

jeäùu;a iu`. >d;sh ^exponentially& f,i by< hEula h' 

 

 
 

 2'35 rEmh WIaK;ajh wkqj" øj lsysmhl jdIam mSvkj, úp,kh" jdIam mSvkh ^;s;a 

bß u`.ska olajd we;& 100 kPa f¾Ldj fþokh lrk ,laIHh ta øjfha 

idudkH ;dmxlh fõ' 

 
2'5'4 ;dmdxlh 

øjhl WIAK;ajh jeä jk úg" tys jdIam mSvkh ndysr mSvkhg iudk jk f;la by< 

hhs' újD; n`ÿkl kï jdIam mSvkh" jdhqf.da,Sh mSvkhg iudk jk f;la fï by< 

hEu isÿ fõ' túg øjh ;=< jdIamfhka ieÿï ,;a nqnq¿ yg .kakd w;r øjh keàug 

mgka .kS' yßhg u 100 kPa (1 atm)ys § øjhla kgk WIaK;ajh tys idudkH ;dmdxlh 

f,i ye`Èkafõ' c,h i`oyd uqyqÿ uÜgfï § idudkH ;dmdxlh yßhg u 100 °Cls' 

wfkla øjj, jdIam mSvk jl%" 1 atm mSvkh ksrEmKh lrk f¾Ldj fþokh lrk 

wjia:dfõ §" tajdfha iïu; ;dmdxlh 2'35 rEmfha olajd we;' 
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wm fndfyda úg øjhl idudkH ;dmdxlh Wmqgd oelajqj;a" i;H jYfhka u ;dmdxlh 

ndysr mSvkh u; r`od mj;S' 100 kPa (1 atm) mSvkhg jvd jeä mSvk ;;a;aj hgf;a 

c,h kgkafka 100 °C g jvd jeä WIaK;ajhl § h' fuhg fya;=j by< mSvkj, § øj 

mDIaGhg by<ska we;s jdIam wKqj,g" >kSNjkh ùug n, lsÍuhs' fï ksid øj 

mDIAGfhka .e,ù hEu i`oyd jdIam wKqj,g by< pd,l Yla;shla mej;sh hq;= h' 

úf,dauj" 100 kPa (1 atm) mSvkhg jvd wvq mSvkj,§ c,h kgkafka 100 °Cg jvd wvq 

WIAK;ajhl § h' uqyqÿ uÜgfï § jdhqf.da,Sh mSvkfha o¾YSh úp,kh" idfmalaIj b;d 

l=vd neúka c,fha ;dmdxlh o fjkia jkafka b;d u`o jYfhks' wfkla w;g" by< 

Wkak;dxYj, § mSvkh u; c,fha ;dmdxlh r`od mej;Su ie,lsh hq;= ;rï fjhs' 

ksoiqkla f,i tjriaÜ l`ÿ uqÿk u; § c,fha ;dmdxlh 70 Cla muK fõ' flfia 

fj;;a" uqødjla iys; mSvk W`ÿka ^Pressure Cooker& ;=< § we;=<; mSvkh 100 kPa 
blaujd hk neúka (200 kPa/ 2 atm wjg mSvkhla we;) tajd wdydr blaukska msi 

.ekSug Ndú; lrhs' fuys § c,fha ;dmdxlh 120C wjg WIaK;ajhlg m;a jk w;r 

wdydr blaukska msi .; yels h' 
mSvkh jeä jk úg" ta iu`. øjhl ;dmdxlh by< hk w;r" tys 

úf,dauh o i;H fõ' jdIamYS,s øjHj,g" idfmalaIj ÿ¾j, wka;¾-wKql 

n, we;s w;r wvq ;dmdxl o we;' jdIamYS,s;ajh wvq øjHj, idfmalaIj 

Yla;su;a wka;¾-wKql n, we;s w;r by< ;dmdxl o mj;S'  

 

 
rEmh 2'36    mSvkh wkqj c,fha ;dmdxlfha fjkia ùu( c,h" jdhqf.da,Sh mSvkh 

jk 100 kPays § tys idudkH ;dmdxlh jk 100 Cys § kghs' l`ÿ 

uqÿfka § 79 C wjg WIaK;ajfha § c,fha keàu isÿ fõ' mSvk 

W`ÿkla ;=< § c,fha kgk WIaK;ajh 121 C olajd jeä fõ' 
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ksoiqk 2'42 

100 kPa mSvkfha § iy ldur WIaK;ajfha § t;fkda,a" t;,Ska .a,hsflda,aa" vhs 

t;s,a B;¾ iy c,h hk øjj, idfmalaI jdIam mSvk úp,kh ixikaokh lrkak' 
 
ms<s;=r 

m<uqj wm úiska by; wKqj, jHQy oek .; hq;= h'  

 

 

vhst;s,a B;¾: fuh úYd,;u wKqj jqj;a tys O%eùh;dj wju jk ksid wka;¾-

wKql n, ,kavka n, fõ' fuys m%;sM,hla f,i ta wKqj,g øjfhka myiqfjka 

.s,syS hd yels h' thg by< u jdIam mSvkh we;' 

t;fkda,a: úYd,;ajfhka l=vd jk ksid t;fkda,ays wmlsrK n," vhst;s,a 

B;¾j,g jvd ÿ¾j, fõ' tfy;a thg yhsv%cka nkaOk idod .ekSug yelshdjla 

we;' tksid jvd;a Yla;su;a iuia; wka;¾-wKql n, fmkakqï lrkafka t;fkda,a 

h' ñka ye`.S hkafka hï WIaK;ajhl § øjfhka m,d hk wKq m%udKh iq¿ 

m%udKhla njhs' tneúka t;fkda,aj, jdIam mSvkh vhst;s,a B;¾j,g jvd my;a 

h'    

c,h:  by; i`oyka øjH folg u jvd m%udKfhka l=vd jk ksid jvd;a ÿ¾j, 

wmlsrK n, fmkajhs' tfy;a tys we;s mD:q, yhsv%cka nkaOk fya;=fjka jvd u 

Yla;su;a wka;¾-wKql n, we;af;a c,hg h' tneúka wKq b;d iaj,am m%udKhla 

øjfhka ñ§ m,d hk w;r t;fkda,a yd vhs t;s,a B;¾j,g jvd wvq jdIam 

mSvkhla o ;sfí'  

t;s,Ska .a,hsflda,a: fuhg c,hg fuka u −OH ldKav folla we;s neúka" yhsv%cka 

nkaOk jeä m%udKhla we;' ;j o fuh c,hg jvd úYd,;ajfhka jeä ksid tys 

we;s ,kavka n, m%udKh o jeä h' tneúka by; øjH y;r w;=ßka iuia; wka;¾-

wKql n,j, Yla;sh jeä u jkafka fuys h' ñka .uH jkafka tys jdIamSlrK 

YS>%;dj wvq u jk nj yd ta iu`. u tys jdIam mSvkh o wvq u jk nj h'  
 
fï wkqj jdIam mSvkfha úp,kh my; wkqms<sfj< fõ( 

vhst;s,a B;¾ > t;fkda,a > c,h > t;s,Ska .a,hsflda,a 

 

 

 

  t;fkda,a  t;s,Ska .a,hsflda,a      vhst;s,a B;¾                  c,h 

yd 
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ksoiqk 2'43 

WIAK;ajh 20 °C, § fu;fkda,a" t;fkda,a" fm%dmfkd,a iy ìhqgfkda,a j, jdIam 

mSvk ms<sfj<ska 12.0 kPa, 6.0 kPa, 2.7 kPa iy 0.60 kPa, fõ' fï úp,kh meyeÈ,s 

lrkak'  
 
ms<s;=r 

fï ixfhda. ish,a, we,afldfyd,a jk w;r" tajdfha yhsv%cka nkaOk mj;S' 

wKqfjys m%udKh fu;fkda,a isg ìhqgfkda,a olajd jeä jk w;r" wmlsrK n, 

jeä fõ' túg mSvkh my; mßÈ ms<sfj<ska wvq fõ'  

Pfu;fkda,a >Pt;fkda,a >Pfm%dmfkda,a >Pìhqgfkda,a 

ksoiqk 2.44 
idudkH YÍr WIAK;ajh hgf;a c,h 1.5 dm3 (oyäh f,i) YÍrfhka jdIam ùug 

wjYH ;dmh fldmuK o@ 37 °C §  ΔHvap = 43.46 kJ mol-1 
 
ms<s;=r 

c,h 1.5 dm3
l ialkaOh  = 1.5 dm3  1000 g dm-3 = 1.5  103 g 

jdIam jQ c,h ujq, m%udKh =  1.5  103 g/ (18 g mol-1) = 83.333 mol 

wjYH ;dmh               = 43.46 kJ mol-1 83.333 mol  = 3621 kJ 
 

 
2'5'5 jdIamSlrK tka;e,amsh 
jdIamSlrKh ;dm wjfYdaIl l%shdj,shls' fuh ir, ixisoaêhlska ±laúh yels h' iu 

u;=msáka c,h jdIam jQ úg YÍrfhys ;dmh bj;a jk w;r th YÍrhg isis,ila ,nd 

fohs' jdIamSlrKh l%shdj,sh iu`. ne`ÿKq Yla;s fjki" jdIamSlrK tka;e,amsh" ΔHvap 

fõ' WodyrKhla f,i iïu; WIaK;ajfha § c,fhys  jdIamSlrKh my; ±lafõ(  

H2O(l)  H2O(g) ΔHvap= 44.01 kJ mol-1 

;dm ridhkfhys úia;r jk mßÈ ;dm wjfYdaIl l%shdj,sfhys m%;sf,dauh ;dmodhl 

l%shdjls' ta wkqj" jdhq >kSNjkfha § ;dmh uqod yÍ' 

H2O(g)  H2O(l)          ΔHcon= -44.01 kJ mol-1 

 

thg wkq.dój" wfkla tal ixrpluh moaO;s o fuys § úia;r lrkq ,efí' fï yeoEÍï" 

ridhksl l%shdj,sj, § isÿ jk tjeks isÿùïys § tajdfha yeisÍu" Yla;s$ tka;e,ams 

úm¾hdi weiqfrka wjfndaO lr .ekSu i`oyd w;HjYH fõ' 
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ú,hkh ^Melting& yd ysudhkh ^Freezing& 
iaMálrEms >khla r;a lrk úg mrudKqj, uOHk Yla;sh by< hk w;r" >kfha we;s 

wKq fyda whkj,g hï pd,l Yla;s m%udKhla ,efí' fuys § tl;= l< Yla;sh$ ;dmh" 

wKq whk tlg ne`o ;nd .ekSug wjYH jk n,h wìnjd hEug iu;a fjf;d;a" >kh 

tys øj wjia:dj lrd ixl%uKh ùu fyda ú,hkh ùu wrUhs' fï wjia:dfõ § r;a lsÍu 

fkdlvjd isÿ l<;a" iïmQ¾K >kh u øj ù wjidk jk ;=re WIaK;ajh ksh;j mj;S' 

>kh øj ù wjidk jQ miq;a È.ska È.g u r;a l< fyd;a" øjfha WIaK;ajh by< hkq 

we;'    

ksoiqkla f,i" ú,hkh jk w;r, wm r;a lsÍu kj;d >kh yd øjh wvx.= ñY%Kh 

mQ¾K f,i mßjrKh l< n`ÿkla ;=< ;enqj fyd;a th ;=< øj l,dmh yd jdIam 

l,dmh iu;=,s;j mj;skq we;' ;¾fudaia ma,dial=jla ;=< we;s whsia iy c,h ñY%Khla 

u`.ska fï iu;=,s;;dj mÍlaIKd;aulj ksÍlaIKh l< yels fõ' fï ñY%Kfha we;s 

whsia yd øj c,h meh .Kkdjla jqj o tf,i u mj;skq wmg ksÍlaIKh l< yels h' 

>kh yd øjh iu;=,s;j mj;sk fï wjia:fõ §" whsia øj ùu yd øj c,h ñ§u hk 

m%;súreoaO l%shdj,s fol iudk YS>%;dj,ska isÿ jk w;r, >kfha yd øjfha m%udKhka 

fkdfjkiaj mj;skq we;' >k yd øj l,dm iu;=,s;j mj;sk WIaK;ajh ta >k øjfha 

øjdxlh fyda øjfha ysuxlh f,i ye`Èkafõ' fï iu;=,s;;dj" fufia m%ldY l< yels h'  

øj ùu 

>kh ⇌ øjh 

ysudhkh 

 
>k wjia:fõ we;s øjHhl ujq,hla øj wjia:djg m;a ùu i`oyd wjYH jk ;dm 

m%udKh ta øjfha ú,hk tka;e,amsh ^ΔHfus& kï fõ' 0 °C § whsiaj, ú,hk ^øj ùfï& 

tka;e,amsh 6.0 kJ mol-1
 jk w;r" th ;dm wjfYdaIl l%shdj,shls' 

   H2O(s) H2O(l) ΔHfus= 6.0 kJ mol-1 

0 °C § isÿ jk fuys m%;súreoaO l%shdj,sh jk ysudhkfha §" tka;e,amsh úm¾hdih   

−6.0 kJ mol-1
 jk w;r" th ;dmodhl l%shdj,shls' 

   H2O(l) H2O(s) ΔHfus= - 6.0 kJ  mol-1 

ú,hkfha tka;e,amsh yd øjdxlh" iaMál rEms >kfhys wvx.= mqkrdj¾;k tall w;r 

wdl¾IK n,j, Yla;sh u; /`§ mj;S' ÿn, wdl¾IK n, we;s wKq u`.ska ks¾udKh 

jk iaMálj,g wvq øjdxl we;s w;r" m%n, wdl¾IK n, we;s wxY= u`.ska ks¾udKh 

jk iaMál by< WIaK;ajj, § øj njg m;a fõ' 

W!¾Ojmd;kh ^Sublimation& iy wjidokh ^Deposition& 
we;eï >k øjH" øj njg m;a fkdù fl<ska u jdhq wjia:djg m;a jk w;r" fï 

l%shdj,sh W!¾Ojmd;kh f,i ye`Èkafõ' ksoiqkla f,i ldur WIaK;ajfha § yd 

iïu; mSvkfha § úh<s whsia ^>k CO2& lene,a,la .sks ksjk ;=<§ øj ùulska f;drj 

W!¾Ojmd;kh ^w;=reoka ùu& ùu isÿ fõ' ysu yd whsia c,fha øjdxlhg my< 

WIaK;ajj, § W!¾Ojmd;kh fõ' >k whäka WKqiqï l< úg th W!¾Ojmd;kh ù 

§ma;su;a oïmdg jdIamhla iEfoa' W!¾Ojmd;kfha m%;súreoaO l%shdj wjidokh kï fõ' 
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fuh jdhquh m%fNaohla øj wjia:dj u`. yer fl<ska u >k wjia:djg m;a ùuls' ;=ysk 

^frost& iE§u wjidokh i`oyd ksoiqkls'  

jdIamSlrKfha § fuka u W!¾Ojmd;kfha § o wka;¾-wKql n, ì`§ug wjYH Yla;s 

,nd Èh hq;= h' W!¾Ojmd;k tka;e,amsh hkq øjHhl 1 mol la >k wjia:dfõ isg jdhq 

wjia:djg m;a lsÍug wjYH jk Yla;s m%udKh ^ΔHsub& fõ' ksoiqkla f,i 

ldnkavfhdlaihsâys W!¾Ojmd;kh my; f,i oelaúh yels h( 
   CO2(s)  CO2(g) ΔHsub= 26.1 kJ mol-1 

ta wkaoug u" m%;súreoaO l%shdj,sh jk wjidokh i`oyd tka;e,ams úm¾hdih" by; 

W!¾Ojmdkk tka;e,amsfha úYd,;ajhg iudk jk w;r ,l=Kska m%;súreoaO fõ'  

   CO2(g)  CO2(s) ΔHsub= -26.1 kJ mol-1 

§ we;s l,dm ixl%uKhla i`oyd wka;¾-wKql n, blaujd hEug m%udKj;a Yla;shla 

we;s wjia:djla i,luq' >khla øjhla njg m;a ùu i`oyd wjYH jkafka fï wdl¾IK 

n,j,ska fldgila muKla wìnjd hEug wjYH Yla;s m%udKhls' tfy;a th jdhqjla 

njg m;a ùfï § wka;¾-wKql n, iïmQ¾Kfhka u ì`oS hd hq;= h' fuys m%;sM,hla 

jYfhka hï øjHhl ú,hk tka;e,amsh" jdIamSlrK tka;e,amshg jvd wvq w.hla fõ' 

fï ;¾lh u fhdod .ksñka øjHhl ish¨ wjia:d úm¾hdi i`oyd wod< tka;e,amsh 

úm¾hdij, wdikak iïnkaO;dj jHq;amkak l< yels fõ' iïmQ¾Kfhka u ksjerÈ 

meyeÈ,s lsÍula fkdfj;;a" fyia kshuhg wkqj" W!¾Ojmdkkh hkq øj ùu yd jdIam 

ùu hk wkqhd; mshjr foll tl;=jla f,i ie,lsh yels fõ' 

>kh  øjh:    ΔHfus iy øjh  jdIamh:   ΔHvap 

fyia kshuhg wkqj" 

>kh  jdIamh:    ΔHsub = ΔHfus + ΔHvap 

tkhska n,k l," øjHhl W!¾Ojmd;k tka;e,amsh" ú,hk yd jdIamSlrK 

tka;e,amsj, tl;=jg wdikak f,i iudk fõ' fuh 2'37 rEmfha olajd we;'  

 

2'37 rEmh  fok ,o øjHhla i`oyd W!¾Ojmdkk tka;e,amsh ú,hk yd 

jdIamSlrK tka;e,amsj, tl;=jg wdikak f,i iudk fõ' 

by; úia;r l< l,dm ixl%uK l%shdj,s ;dmk jl% yd isis,k jl% f.dvke`.Sfï § 

mÍlaIKd;aulj ksÍlaIKh l< yels fõ' whsia (H2O(s)) jeks øjHhla r;a lsÍfï § fyda 

isis,a lsÍfï § th m<uq wjia:d úm¾hdihg wod< WIaK;ajh lrd <`.d jk w;r 



w¡fmd¡i ^Wiia fm<& ridhk úoHdj - 12 tallh ridhksl iu;=,s;;dj 

 

211 
 

ksoiqk 2'45 

−15 °C ys mj;sk whsia 180 g la 0 °C ys mj;sk c,h njg m;a lsÍu i`oyd wjYH 

jk ;dm m%udKh fidhkak' 
 
ms<s;=r 

m<uqj −15 °Cys we;s whsia 180 g (10 mol) 0 °Cys we;s whsia njg m;a lsÍug wjYH 

;dmh .Kkh l< hq;= h' fï i`oyd" q1 = ms(t), Ndú;d l< yels h' fuys s hkq 

whsiaj, úYsIag ;dm Odß;dj ^S=2.09 J g-1 °C-1& fõ' 

 q1 = ms(t)=  180 g  2.09 J g-1 °C-1  15 °C = 5643 J = 5.6 kJ 
bka miq whsia" 0 °Cys we;s øj c,h njg m;a ùfï § isÿ jk l,dm úm¾hdihg 

wjYH jk ;dmh .Kkh l< hq;= h' q2 = n × ΔHfus. 

 q2 = 10 mol × 6.0 kJ mol-1 = 60 kJ 

 wjYH ;dm m%udKh = q1 + q2 = 65.6 kJ 
 

;jÿrg;a r;a lsÍfï § jdIamSlrKhg ,la fõ' fï l%shdj,sh i`oyd ;dmk jl%h 2'38 

rEmfha olajd we;' 

 

 
 

2'38 rEmh c,fha o¾YSh ;dmk jl%h u`.ska øjHh úiska ;dm m%udK Wrd .kakd 

úg isÿ jk WIaK;aj úm¾hdi úoyd oelafõ' m%ia;drfha idkq 

^WIaK;ajh ksh;j mj;sk m%foaY& u`.ska ksrEmKh jkafka l,dm 

ixl%uKhla isÿ jk wjia:d fõ'  H2O(l) ⇌ H2O(g) hk iu;=,s;;dj 

i`oyd" H2O(s) ⇌ H2O(l)  hk iu;=,s;;djg idfmalaIj §¾> idkqjla 

,eî we;' fya;=j" ΔHfus<ΔHvap ùuhs' 

 
2'5'6  ixY=oaO øjHj, l,dm rEmigyka 

ir,j lsj fyd;a l,dmhla hkq § we;s WIaK;ajhl § iy mSvkhl § tkï fok ,o 

;;a;aj hgf;a hï øjHhl fN!;sl wjia:djla nj wms oksuq' tkï l,dmhla hkq >k" 

øj fyda jdhqjla i`oyd fjk;a w¾:hla f,i ie,lsh yels h' c,h u; mdjk whsia 

lene,a,la ie,l+ úg tys >k yd øj f,i l,dm folla we;' fï ñY%Kh by<ska jdhqj 

we;s kï túg" ;j;a l,dmhla we;s fõ'  
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fuh ;jÿrg;a wjfndaO lr .ekSu i`oyd c,h u; f;,a mdjk wjia:djla i,luq' 

fuys c,h yd f;,a jYfhka øj l,dm folla we;' c,h yd f;,a wvx.= ù we;af;a 

îlrhla ;=< kï" îlrh o ;j;a l,dmhla fõ' fuu`.ska wmg úúO l,dm iam¾Yj 

mj;sk úg tajd w;r we;s udhsula u`.ska tajd fjka ù we;s nj y`ÿkd .; yels fõ' 
 

l,dm rEmigyka 

l,dm rEmigykaj," § we;s WIaK;ajhla yd mSvkhl § l=uk l,dm mj;skafka o 

hkak;a" l,dm fjka lrk udhsï f,i y`ÿkajk f¾Ld u.skq;a  ksh; jYfhka olajd 

we;' l,dm fjka lrk f¾Ld u`.ska ta l,dm fol iu;=,s;j mj;sk WIaK;ajh yd 

mSvkh oelafõ' wjfndaO lr .ekSfï myiqj i,ld wm úiska m<uqj ixY=oaO øjHj, 

l,dm rEmigyka i,ld n,uq' fujeks l,dm rEmigyka" tal-ixrpluh moaO;sj, 

l,dm rEmigyka f,i w¾: oelafõ' 2'39 rEmfhka tal - ixrpluh moaO;shl l,dm 

rEmigyk oelafjk o< igykla olajd we;'     

fï rEmigyfka jl% f¾Ld ;=kla o" ">k", "øj" yd "jdIam" f,i i,l=Kq lr we;s 

l,dm ;=kla o iy "C" yd "T" f,i kï lr we;s úfYaI ,laIH folla o olakg ,efí' 

>k" øj yd jdIam l,dmj,g wkqrEm jk" tlsfklg fjkia WIaK;aj yd mSvk mrdi 

iys; wjia:d ;=kl fï ixY=oaO øjHh mj;sk nj fuhska oelafõ' 

 
 

2'39 rEmh tal ixrpluh moaO;shl l,dm rEmigyk (a) TB jl%h u`.ska § 

we;s >khl wKq iy tys øj wjia:dfõ we;s ta ixfhda.fha u wKq 

w;r mej;sh yels iu;=,s;;dj oelafõ' fï ;;a;ajh mj;skafka 

i,ld n,k ixfhda.fha øjdxlfha § h' tneúka TB jl%fhka 

oelafjkafka úúO mSvkj,§ øjdxlhhs' TC jl%fhka jdIaml,dmfha 

we;s wKq iy øjl,dmfha we;s wKq w;r iu;=,s;;dj oelafõ' tkï 

fï iu;=,s;;dj yg .kafka i,lk øjHfha ;dmdxlfha § h' 

tneúka TC jl%fhka úúO mSvkj, § ;dmdxlfha úp,kh oelafõ' 

AT jl%h" W!¾Ojmd;kh isÿ jk WIaK;ajh yd mSvkh ksrEmKh 

lrk W!¾Ojmd;k jl%h olajhs' fï iu;=,s;;dj mej;sh yelafla 

;%sl ,laIHh f,i i`oyka lr we;s T ,laIHfha § we;s mSvkhg jvd 

wvq mSvkhla we;s wjia:dj, muKs' (b) by; l,dmj, mj;sk 

iu;=,s;;dj iy tys § S yd H ys ,l=K oelafõ' 
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T ,laIHh:  ;%sl ,laIHh 
2'39 rEmfha oelafjk l,dm rEm igyfka >k jdIam iu;=,s;;dj (AT jl%h), >k-øj 

iu;=,s;;dj (TB jl%h) iy øj-jdIam iu;=,s;;dj (TC jl%h) olajd we;' 

by; jl% ;=k yuq jk ia:dkfha iqúfYaI WIaK;ajhl yd mSvkhk ixfhdackhla we;s 

w;r" tys § l,dm ;=k u tl u úg iu;=,s;j mj;S' fï ,laIHh ;%sl ,laIHh f,i 

yeÈkafõ' 

fï ,laIHhg <`.d úh yels mßÈ WIaK;ajh yd mSvkh md,kh l< fyd;a" >kh øj 

ùu iy W!¾Ojmd;kh ùu isÿ jk w;r u" øjh tys jdIamh iu`. iam¾Yj mj;sk w;r 

keàug o Ndckh jk wdldrfha iu;=,s;;djla we;s fõ' 

 
C ,laIHh:  wjê ,laIHh 
2'39 rEmfha olajd we;s l,dm rEmigyfkys" øj-jdIam iu;=,s;;d jl%fha (TC), C 
hkqfjka kï lr we;s Wv;a iSudjla we;' C ,laIHh wjê ,laIHh f,i ye`Èkafõ' fï 

,laIHhg wkqrEm WIaK;ajh yd mSvkh" wjê WIaK;ajh (TC) yd wjê mSvkh f,i 

ye`Èkafõ' 

wjê WIK;ajhg jvd wvq WIAK;ajhl § jdhqjl mSvkh jeä l< fyd;a ta moaO;sh  

øj-jdIam iu;=,s; f¾Ldj miq lrk úg" jdIam >kSNjkh ù øjh idohs' flfia jqj;a 

WIaK;ajh" wjê WIAK;ajhg jvd jeä kï fujeks iu;=,s; f¾Ldjla yuq fkd fõ' ta 

ksid wjê WIaK;ajhg jvd jeä WIAK;ajhl § mSvkh jeä lsÍfuka muKla jdhqj" 

øjhla njg >kSNjkh l< fkdyels fõ' wmg ,efnkafka wêl f,i iïmSvkh jQ 

jdhqjla muKs' 

ksoiqkla f,i jdhquh wKq by< ndysr mSvkhla hgf;a iïmSvkh l< fyd;a" 

>kSNjkh úh fkdyels ;rug WIaK;ajh o by< kï" thg øj yd jdhq wjia:d 

foflys u mj;sk .=Kdx. ,efí' tys >k;ajh" øjhl >k;ajhg <`.d jk kuq;a fï 

wjia:dj y`ÿkajkafka iqmsß wjê ;r, wjia:dj ^Super critical fluid state& jYfhks' tys 

§ wKqj,g jdhqjl ,laIK o ;sfí' 

wjê WIAK;ajh meyeÈ,sj u wKq w;r we;s wka;¾-wKql n,j, Yla;sh u; r`od 

mj;sk neúka tys w.h øjHfhka øjHhg fjkia fõ'“wka;¾-wKql n,j, Yla;sh jeä 

jk úg wjê WIAK;ajh o by< hhs'” 

l,dm úm¾hdij,g Ndckh jk øjHhl yeisÍu wjfndaO lr .ekSug 2'40 rEmh 

wdOdr lr .;a meyeÈ,s lsÍula my; olajd we;' 

 
P ,laIHh:  >k l,dmh 
2'40^a& rEmh: T1 WIAK;ajfha iy P1 mSvkfha mj;sk P kï ,laIHfha § c,h >khla 

f,i mj;S' tys mSvkh ksh;j ;nd f.k" WIAK;ajh T2 olajd fifuka jeä lrkafka 

hhs is;uq' tkï WIaK;ajh PQ f¾Ldj Èf.a bÈßhg úp,kh fõ' th TB jl%h" X hk 

,laIHfha § fþokh lrhs' X hkq >kh yd øjh iu;=,s;j mj;sk wjia:djls ^TB 

jl%fha ´kEu ia:dkhl fuu >k-øj iu;=,s;;dj mj;S&' bka miq T2 WIAK;ajfha § ^Q 
,laIHh& >kh" øjh njg m;a fõ' fjk;a wdldrhlg lsj fyd;a >kh Èh fõ'  
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wm  by; l%shdj by< ksh; mSvkhl § (P2) kej; isÿ l< fyd;a" øj jk WIaK;ajh  

(T`2) ;j;a by< hhs' 2'40 rEmfha ,l=Kq lr we;s I`,laIHh .ek wjOdkh fhduq 

lrkak' fuhska" TB jl%h u`.ska" >khl øjdxlh u; mSvkfha n,mEu" ir,j úoyd 

olajk nj wjfndaO lr .; yels fõ'  

by; wdldrhg øjdxlfha fjkia ùu jeäÿrg;a wjfndaO lr .ekSu i`oyd fufia i,ld 

ne,sh yels fõ' fï jk úg Tng f,a peg,sh¾ uQ,O¾uh .ek oekqula ;sfí' mSvkh 

jeä lrk úg iu;=,s;;dj ta fjkia ùug úreoaO l%shdj isÿ jk ÈYdjg .uka lrhs' 

tys we;af;a >k⇌øj iu;=,s;;djla neúka mSvkh jeä lrk úg uq,a øjdxlfha mej;s 

iu;=,s; ñY%Kh" kej;;a >k wjia:dj fj; mßj¾;kh fõ' fjk;a wdldrhlska lsj 

fyd;a" th fï WIAK;ajfha § ;jÿrg;a øj njg m;a fkd fõ' ta ksid by< mSvkh (P2) 
hgf;a >kh" øj njg m;a lsÍug WIAK;ajh by< oeñh hq;= h' tneúka mSvk jeä 

lsÍu fndfyda >k øjHj, øjdxlh by< oeóug fya;= fõ' 
 
Q ,laIHh: 
mSvkh (P1) ksh;j mj;ajd .ksñka fkdlvjd r;a l< fyd;a" PR f¾Ldj Tiafia bÈßhg 

.uka lrk øjhg Y ,laIHfha § TC jl%h yuq fõ' Y ys§ øjh yd jdIamh iu;=,s;j 

mj;sk w;r" T3 WIAK;ajfha § (R ,laIHh) øjh" ixY=oaO jdIamhla njg m;a fõ' 

fjk;a wdldrhlg lsj fyd;a øjh jdIamSlrKh fõ' tkï l,dm fol fjka lrk 

udhsï f¾Ldj jk TC miq lr hk úg øjh" jdIamhla njg m;a fõ' fuh 2'40 (b) 
rEmfha olajd we;' fï ksid ksh; mSvkfha § WIAK;ajh úp,kh lrk úg ta mSvkfha 

§ øjfha ;dmdxlh l,dm rEm igyk u`.ska myiqfjka lshjd .; yel' TC jl%fha ´kE 

u ia:dkhl § øjh yd jdIamh w;r iu;=,s;;djla mj;sk nj wms oksuq' 

WIaK;ajh (T`2) ksh;j ;ndf.k moaO;sfha mSvkh wvq l< fyd;a TC f¾Ldj yuq jk 

w;r mSvkh P2` olajd ;jÿrg;a wvq l< fyd;a øjh" jdIam njg mßj¾;kh fõ' 

tneúka TC f¾Ldj u`.ska øjhl ;dmdxlh u; mSvkfha n,mEu úoyd oelafõ' úf,dau 

jYfhka mSvkh jeä lrk úg ;dmdxlh by< hhs' 

S ,laIHh: >k wjia:dj" jdhq wjia:djg m;aùu 
2.40 (c) rEmfha we;s S f,i kï lr we;s ,laIHh i,lkak' § we;s WIAK;ajfha § (T4) 
yd mSvkfha § (P4) >k l,dmh muKla mj;S' AT jl%h u`.ska" >k-jdIam 

iu;=,s;;dfõ mj;sk" >k yd jdIam l,dm w;r udhsu ksrEmKh lrhs' fmr P yd Q 
,laIH iïnkaOfhka idlÉPd lr we;s wdldrhg" WIAK;ajh jeä lsÍfuka fyda mSvkh 

wvq lsÍfuka AT jl%h yryd .uka l< yels h'    

ksh; mSvkfha ^fndfyda úg b;d my;a& we;s >k l,dmhl WIaK;ajh jeä lrk úg 

we;s jk wdprKh rEmfha B;, u`.ska oelafõ' mSvkh" meyeÈ,s f,i u" øjh 

fkdiEfok ;rug my;a mSvkhla úh hq;= h' i;H jYfhka u fuh isÿ jkafka T f,i 

,l=Kq lr we;s ,laIHhg jvd my< mSvkj, § h' moaO;sh AT jl%h yuq jk úg" >k - 

jdIam iu;=,s;;dj ,nd .ksñka >kh W!¾Ojmd;kh ùu wdrïN fõ' T ,laIHfha 

mj;sk wjia:djg jvd my< WIaK;aj yd mSvkj, § wmg >kh muKla mj;sk yd 

jdIamh muKla mj;sk wjia:d oel .; yels h' Tys mj;sk wjia:dj jvd by< 
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WIaK;ajj, §" ksh; WIaK;ajfha mj;sk jdIamhl" mSvkh jeä lsÍfuka th øùlrKh 

l< yels nj fmkS hhs' fuhska jdhqjla øj lsÍfï ixisoaêh jgyd .; yels fõ' 

 
 

2'40 rEmh l,dm úm¾hdij,g n`ÿka jk øjHhl yeisÍu 

 
idudkH øjdxlh yd idudkH ;dmdxlh 

100 kPa hk mSvkfha § øjfha øjdxlh yd ;dmdxlh idudkH øjdxlh yd idudkH 

;dmdxlh f,i ye`Èkafõ' l,dm rEm igyfka 100 kPa oelafjk f¾Ldj we`o .;a úg" 

fï WIaK;aj fidhd .; yels h' 
 
c,h i`oyd iúia;r l,dm rEmigyk 

c,fha ;%sl ,laIHh ,efnkafka b;d my< mSvkhl § ^611 Pa& iy WIaK;ajhl §  

^0.01 °C& nj isys ;nd .kak' 100 kPays § c,fha øjdxlh yd ;dmdxlh ms<sfj<ska   

0.00 °C yd 100 °C fõ' c,fha wjê WIaK;ajh 374°C jk w;r" wjê mSvkh 201 kPa 
fõ' by; f;dr;=re wvx.= lrk ,o c,fha mQ¾K l,dm rEmigyk 2'41 rEmfha olajd 

we;'  

igyk( “c,h i`oyd" by< mSvkj, § øjdxlh my< niS'” 

øùlrKh i`oyd “whsia ⇌ c,h” hk iu;=,s;h ,efí' 

 
whsiaj, >k;ajh øj c,hg jvd wvq neúka whsia øj ùfï § iEfok c,fha mßudj 

idfmalaIj wvq h' mSvkh jeä l< úg" f,a peg,sh¾ uQ,O¾uhg wkqj" mSvkh kej; 

wvq lr .ekSu i`oyd" iu;=,s;h mßudj wvq jk ÈYdjg .uka lrhs' tneúka øj c,h 

iEfoa' tksid øj c,h kej; whsia njg m;a lsÍu i`oyd fï by< mSvk ;;a;ajfha §" 

WIaK;ajh wvq l< hq;= h' ñka isÿ jkafka by< mSvkj, § c,fha øjdxlh my< neiSu 

fõ' fufia" c,fha >k-øj iu;=,s;;dj ksrEmKh lrk f¾Ldfõ$ jl%fha wkql%uKh" 

RK wkql%uKhla fõ' 
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2'41 rEmh c,fha l,dm rEm igyk 

mßir ;;a;ajhka yd wjê ;;a;ajhka hgf;a c,fha úúO l,dmj, idkaøKj, lemS 

fmfkk fjkialï oelsh yels h' 

100 kPa (1 atm) yd 0 C § 
 øj c,fha idkaøKh = 1 g cm-3 = 55.6 mol dm-3 

 jdhquh c,fha idkaøKh = 2.7  10-4  mol dm-3 
 

218 atm yd 374  C ys§ 
 jdhquh c,fha idkaøKh = øj c,fha idkaøKh = 4.1 mol dm-3 
 

CO2ys l,dm rEmigyk 2'42 rEmfha oelafõ' 

 

2'42 rEmh CO2ys l,dm rEmigyk 

c,fha l,dm rEmigyk iu`. ii`ok l,ays fuys úfYaI;ajh jkafka" CO2ys ;%sl 

,laIHfha msysàu jdhq f.da,Sh mSvkhg jvd iEfyk muK by< w.hl mej;Suhs' 

tksid 5.11 atm g jvd wvq mSvkhl § øj ldnka vfhdlaihsâ iaj,amhlaj;a ,nd .; 

fkdyels fõ' ;j o CO2 i`oyd idudkH øjdxlhla fyda idudkH ;dmdxlhla fkd mj;S' 

ñka ye`.S hkafka 1 atm mSvkh hgf;a >k -78 °C  WIAK;ajhl § ldnka vfhdlaihsâ 

>khg yels jkafka W!¾Ojmd;kh ùug muKla njhs' >k ldnka vfhdlaihsâ 
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fndfyda úg “úh<s whsia” f,i ye`Èkafjkafka o tneúks' Tng idudkH ;;a;aj hgf;a" 

>k ldnka vfhdlaihsâ yd jdhq ñi" øj ldnka vfhdlaihsâ idod .; fkdyels fõ' 

 

2'6  oajhx.s øj moaO;sj, øj - jdIam iu;=,s;;dj 

m<uqj ffioaOdka;sl ixl,am yeoEÍfuka wk;=rej" fï fldgfia § jdIamYS,s øj 

follska ieÿï ,;a ñY%Kj, ,dlaIKsl .=K idlÉPd lrkq ,efí' fuys m<uq fldgfia 

§ ish¨ wkqmd;j,ska mQ¾K f,i ñY% jk øj follska iukaú; ñY%K .ek idlÉPd 

flf¾' fujeks ødjKj, .=K yeoEÍu i`oyd" mßmQ¾K ñY%Kh hk ixl,amh iy tjeks 

mßmQ¾K ñY%Kj, l,dm rEmigyka y`ÿkajd fokq ,efí' miqj mßmQ¾K yd mßmQ¾K 

fkdjk ñY%K ixikaokhla isÿ flf¾' 

 
2'6'1  mßmQ¾K ødjKj, ,laIK 

b;d wdikak f,i iudk jk øj folla ñY% lsÍfuka idod we;s mQ¾K f,i ñY% jk 

øj ñY%Khla i,luq' fï ødjKh mßmQ¾K ;;a;ajhg b;d wdikak hehs Wml,amkh 

lruq' fujeks øj ñY%Khla i`oyd ksoiqka jYfhka fydlafiaka yd fymafÜka" fnkaiSka 

yd fgd¨Bka" fu;fkda,a yd t;fkda,a ñY%K .; yels h' 

wka;¾-wKql n, 

jdIam mSvk hgf;a idlÉPd l< mßÈ" ixY=oaO øjhl we;s" by< pd,l Yla;shla we;s 

we;eï wKq" øj l,dmfhka ñ§ jdIam njg m;a ùug keUqrejla we;' hï WIAK;ajhl §" 

ÿn, wka;¾-wKql n, we;s øjHj, jeä wKq m%udKhlg" øj l,dmfhka bj;aj hd 

yels fõ' øj ñY%K i`oyd o fuh i;H jk w;r" th 2'4 rEmfha olajd we;' 

 
 

2'43 rEmh A yd B hk ixY=oaO øj 1:1 ujq, wkqmd;fhka ñY% lr we;s mßmQ¾K 

øj ñY%Khla 

 
iïmQ¾Kfhka ñY% jk nj Wml,amkh lr we;s fï øj fol u`.ska iEfok ñY%Kh 

mßmQ¾K fõ hehs lshkq ,efí ^iuyr kshu lsysmhla ms<sm§&' 2'43 (c) rEmfha úia;r 

l< mßÈ øj folg wh;a fjkia wKq ñY% ùfuka iEÿKq øjfhka wKqjla ñ§ hEfï 

yelshdj fkdfjkiaj mj;sk nj h'  

2'43 (c) rEmfha" øj fol 1:1 wkqmd;fhka ñY% l< úg tla tla j¾.fha wKq øjfhka ñ§ 

m,d hEfï wkqmd;h fkdfjkia nj Tng fmfkkq we;' fjk;a whqrlska lsj fyd;a" 

tla tla ixrplfhka wKqjla .e,ù m,d hEfï yelshdj iudk fõ'  

ñY%Kfhka A fyda B wKqjla jdIam ùug we;s yelshdj" tajd ixY=oaO øj f,i mj;sk úg 

;snQ yelshdjg iudk fõ kï" A wKq folla w;r mej;s wka;¾-wKql n,j, Yla;sh A 
yd B ys wKq w;r mj;sk wka;¾-wKql n,j, Yla;shg iudk jk nj wmg wjfndaO 

fõ ^wka;¾-wKql n,j, Yla;sh fjkia kï øj wKqjla jdhq l,dmhg msúiSfï 

AB øjh 
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keUqrej fjkia fõ&' fï ,laIKhg wkqj A yd B wKq w;r we;s wka;¾-wKql n,"   

A-A w;r yd B-B w;r mj;sk wka;¾-wKql n,j,g yßhg u iudk nj wmg 

wjfndaO jkq we;' 

ñY% lsÍfï § isÿ jk tka;e,ams úm¾hdi 

øj foll ñY%Khla iE§fï §" mj;sk wka;¾-wKql n, ì`§ hEu;a" kj wka;¾-wKql 

n, f.dvke`.Su;a isÿ fõ' wka;¾l%shd ì`§u i`oyd Yla;sh Wrd .kakd w;r kj 

wka;¾l%shd f.dvke`.Sfï § Yla;sh uqod yÍ' ish¨ wka;¾-wKql n, Yla;sfhka iudk 

fõ kï" fuys§ Yla;sh Wrd .ekSula fyda uqodyeÍula isÿ fkdjkq we;' ñka ye`.S hkafka 

mßmQ¾K ñY%Khla idok øj folla ñY% ùfï § isÿ jk tka;e,ams úm¾hdih Y+kH jk 

njhs' 

fok ,o WIaK;ajhl § A yd B hk iïmQ¾Kfhka ñY% jk øj ñY% 

lsÍfuka iEÿKq oajhx.s øj ñY%Kfha wka;¾-wKql n, ^fA-A, fB-B iy fA-B& 

iudk jkafka kï o (fA-A= fB-B = fA-B) ñY% lsÍfï § isÿ jk tka;e,ams 

úm¾hdih Y+kH fõ kï o tjeks ødjKhla mßmQ¾K ødjKhla fõ' 
 

fylafiaka yd fymafÜka ñY%Khla ie,l+ úg tajd ;rñka iudk jk neúka tajd w;r 

jekav¾jd,a n, m%udKh o iudk fõ' tneúka fï ñY%Kh" mßmQ¾K ñY%Khlg fndfyda 

ÿrg iudk fõ' 

 
rjq,a kshuh 

fok ,o WIAK;ajhl we;s A yd B øj ñY% lsÍfuka iEfok mßmQ¾K oajhx.s ødjKh 

^ñY%Kh& i,luq' fï ñY%Kh ixjD; n`ÿkl we;s w;r Bg by<ska we;af;a ßla;hls' 

m%udKj;a Yla;shla iys; A yd B wKq" øj mDIaGhg by<ska we;s wjldYh ;=<g m,d 

hk w;r tu`.ska mSvkhla we;s fõ' moaO;sh .;sl iu;=,s;;djg t<UqKq úg" A yd Bys 

jdIamSNjk iy >kSNjk YS>%;d iudk fõ' ksh; WIAK;ajfha § jdIam l,dmfha 

ixhq;sh iy iuia; jdIam mSvkh ie,lSfuka fuu .;sl iu;=,s;;dj i`oyd idlaIs 

,nd .; yels h' fvda,agkaf.a kshuhg wkqj" moaO;sfha iuia; jdIam mSvkh 

ixrplj, wdxYsl mSvkj, tl;=j g iudk fõ' jdhq l,dmfha ixhq;sh" A yd B ys 

idfmalaI jdIamYS,s;d ^fyda ;dmdxl& u; iy A yd B ys idfmalaI idkaøK u; r`od mj;S'  

by< jdIamYS,s;djla ^wvq ;dmdxlhla& iy øj l,dmfha by< idkaøKhla we;s ixrplh 

jeä wdxYsl mSvkhla we;s lsÍug keUqrejla olajhs' fï wkqj jdIam l,dmfha hï 

ixrplhl idkaøKh" tys wdxYsl mSvkhg iudkqmd;sl fõ' ([A(g)]  pA) tfia u 

ñY%Kfha hï ixrplhl idkaøKh" tys ujq, Nd.hg iudkqmd;sl fõ' ([A(l)]  xA).   
 
by; úia;r lrk ,o A yd B ixrpl ñY% lsÍfuka iEÿKq mßmQ¾K ødjKfha jdIam-øj 

iu;=,s;;dj i,lkak' jdIamSNjk iy >kSNjk YS>%;d iudk jk úg" wmg fufia 

,súh yels h( 
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                A(l)

𝑟௩

⇌
𝑟௖

A(g) … … . . (1)                                  B(l)
𝑟௩

ᇱ

⇌
𝑟௖

ᇱ
B(g) … … … (2) 

 
𝑟௩ yd 𝑟௖  u`.ska A ixrplfha jdIamSNjk yd >kSNjk YS>%;d mss<sfj<ska oelafõ' 
𝑟௩

ᇱyd𝑟௖
ᇱ u`.ska B ixrplfha jdIamSNjk yd >kSNjk YS>%;d mss<sfj<ska oelafõ' 

^1& ie,lSfuka fufia ,súh yels h' 

𝑟௩ = 𝑘 [A(l)]  =  𝑘ଵ 𝑥୅ 
𝑋஺ hkq ødjKfha A ys ujq, Nd.hhs' 

fufia u" 
𝑟௩

ᇱ =  𝑘 ᇱ[A(g)]  =  𝑘ଶ 𝑝୅ 
𝑃஺ hkq jdIam l,dmfha A ys wdxYsl mSvkh hs' 

iu;=,s;;dfõ §, 
𝑟௩ = 𝑟௩

ᇱ  
𝑘ଶ 𝑝୅  =  𝑘ଵ 𝑥୅ 

∴  𝑝୅  =  
௞భ 

௞మ 
𝑥୅ fyda ∴  𝑝୅  =  𝑘 𝑥୅ 

𝑥୅ = 1 úg 𝑝୅ =  𝑝୅
଴ = 𝐴 ys ika;Dma; jdIam mSvkh 

∴   𝑘 = 𝑝୅
଴  

∴       𝑝୅ = 𝑝୅
଴𝑥୅ 

iy 𝑝୆ =  𝑝୆
଴𝑥୆ 

 
fuf,i; 

mßmQ¾K ødjKhl fok ,o ixrplhl wdxYsl mSvkh" ksh; WIaK;ajfha 

§ ta ixrplfha ixY=oaO jdIam mSvkfha;a" øj l,dmfha ujq, Nd.fha;a 

.=Ks;hg iudk fõ' fï iïnkaO;dj rjq,a kshuh f,i ye`Èkafõ' 

 
ñka meyeÈ,s jkafka" 𝑝୅ < 𝑝୅

଴  iy 𝑝୆ < 𝑝୆
଴ 

tu ksid A ys jdIam mSvkfha wvq ùu 

=    𝑝୅
଴ −  𝑝୅ =  𝑝୅

଴−   𝑝୅
଴𝑥୅ =  𝑝୅

଴൫1 –  𝑥୅൯ 

=   𝑝୅
଴𝑥୆ 

∴
௣ఽ

బ ି௣ఽ

௣ఽ
బ  =  𝑥୆iy 

   ௣ా
బ ି ௣ా

௣ా
బ  =  𝑥୅ 
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by; oelafjkafka rjq,a kshufha úl,am wdldrhls' 

fok ,o WIaK;ajhl § hï ixrplhl jdIam l,dmh ;=< isÿ jk 

idfmalaI jdIam mSvk m;kh" wfkla øjHfha øj l,dmfha ujq, Nd.hg 

iudk fõ' 

 
rjq,a kshuh yd fvda,agkaf.a wdxYsl mSvk kshuh ixfhdackh lsÍfuka jdhq 

l,dmfha ixhq;sh fiùug yels fõ' p hkq uq¿ jdIam mSvkh hehs o yA yd yB hkq 

jdIam l,dmfha A yd B ys ujq, Nd. hehs o .ksuq' fvda,agkaf.a kshufhka"  
𝑝୅ = 𝑝𝑦୅ = (𝑝୅ +  𝑝୆)𝑦୅ 

𝑝୅
଴𝑥୅ = (𝑝୅

଴𝑥୅ +  𝑝୆
଴𝑥୆)𝑦୅ 

∴ 𝑌஺ =  
௣ఽ

బ ௫ఽ

൫௣ఽ
బ ௫ఽା ௣ా

బ ௫ా൯
 iy 𝑦୆ =  

௣ా
బ ௫ా

൫௣ఽ
బ ௫ఽା ௣ా

బ ௫ా൯
 

rjq,a kshuh Ndú; l< yelafla mßmQ¾K ñY%K i`oyd muKs¦ ke;s kï rjq,a kshuh 

ms<smÈk mßmQ¾K ñY%K i`oyd h' 
 
jdIam mSvk - ixhq;s rEmigyka 

ksh; WIAK;ajfha we;s A yd B hk øj fol u`.ska iEfok mßmQ¾K ñY%Khl" iuia; 

mSvkh flfrys A yd B ixrpl fjk fjk u n,mdkafka hehs is;uq' A ixrplh 

muKla i,ld n,k úg 𝑝୅ = 𝑝୅
଴𝑥஺; hhs ,efí' 𝑝୅

଴ ksh;hla neúka" 𝑥୅ wkqj 𝑃஺  ys 

úp,kh ir, f¾Çh úp,khla fõ' th 2'44(a) rEmfha olajd we; (xA= 0 kï pA = 0 
jk w;r" 𝑥୅  jeä jk úg" thg wkqmd;sl f,i  p୅  o jeä fõ' Tn 𝑥୅ fo.=K l< 

fyd;a" 𝑃஺  o fo.=K fõ' fï ksid m%ia;drh uQ, ,laIHfhka (0,0) wdrïN fõ&' B 

ixrplh o fujeks u yeisÍula olajhs' fuys   𝑝୅
଴ > 𝑝஻

଴ , hhs Wml,amkh l< fyd;a" 

tkï A, B g jvd jdIamYS,s hehs ie,l==j fyd;a" 2'44(b) rEmfhka B ys ixhq;sh (𝑥୆) 
wkqj B ys jdIam mSvkfha úp,kh oelafõ' ñY%Kfha iuia; jdIam mSvkh" ish¨ 

ixhq;Skaj, § " A yd B ys jdIam mSvkj, tl;=jg iudk fõ' ksh; WIaK;ajfha § A yd 
B øj ñY% lsÍfuka iEÿKq mßmQ¾K øj ñY%Khla i`oyd iïmQ¾K m%ia;drh 2'44 (c) 
rEmfha oelafõ' A yd B ys ixhq;sh wkqj moaO;sfha iuia; jdIam mSvkh" pT (pAB) u`.ska 

oelafõ' 

 
 

2'44 rEmh ksh; WIaK;ajfha § rjq,a kshuh ms<smÈk mßmQ¾K øj ñY%Khl ^AB& jdIam mSvk - ixhq;s 

rEmigyk (a) A ixrplfha jdIam mSvk úp,kh (b) B ixrplfha jdIam mSvkh (c) ñY%Kfha 

iuia; jdIam mSvk úp,kh 
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WIaK;aj ^;dmdxl& ixhq;s rEmigyk 
wm úiska fmr idlÉPd lr we;s mßÈ ksh; mSvkfha § øjHhl wKq myiqfjka øj 

l,dmfhka ñ§ m,d hhs kï bka yef`.kafka" wka;¾-wKql n, ixfmalaIj ÿ¾j, nj;a" 

keàu iy jdIam ùu i|yd øjhg ,nd Èh hq;af;a iq¿ Yla;shla nj;a h' 

tneúka hï úfYaIs; WIaK;ajhl § by< jdIam mSvkhla we;s øjhl 

;dmdxlh my;a w.hla .kS' 

 

jdIam mSvkh iy ;dmdxlh ^WIaK;ajh& w;r iïnkaO;dj fufia o jgyd .; yels h' 

øj jdIam jkafka tajdfha jdIam mSvkh ndysr jdhqf.da,Sh mSvkhg iudk jk úg h' 

fok ,o WIaKa;jhl §" hï øjhl jdIam mSvkh by< kï" tys jdIam mSvkh ndysr 

jdhqf.da,Sh mSvkhg iudk uÜgulg f.k tau i|yd WIaK;ajh iaj,am jYfhka jeä 

lsÍu m%udKj;a fõ' wfkla w;g jdIam mSvkh wvq kï ndysr mSvkhg <`.d ùu i|yd 

jeä Yla;shla$ ;dmhla ,nd .; hq;= h' 

 

tneúka § we;s WIaK;ajhl § by< jdIam mSvhla we;s øjj,g my;a ;dmdxl we;'  
 

tl u WIaK;ajfha we;s øj folla u`.ska mßmQ¾K m%djKhla idod we;s úg" 

 by< jdIam mSvkhla we;s øjhg wvq ;dmdxlhla ;sfí' 

WIaK;aj ^;dmdxl& - ixhq;s rEmigyka f.dvke`.Su 
wm úiska m<uqj isÿ l< hq;af;a jdIam mSvk ixhq;s rEmigyk" ksh; ^ndysr& mSvkfha § 

WIaK;aj ^;dmdxl& ixhq;s rEmigyk njg mßj¾;kh lsÍuhs' fuh jdIam mSvk-ixhq;s 

m%ia;drfha mriamrh hehs ir,j is;d fuh myiq lghq;a;lehs we;eul=g is;Sug bv 

we;' fufia is;Su ;¾ldkql+, hehs fmfk;;a" wmg iuyr lreKq my; wdldrhg 

i,ld ne,Sug isÿ fõ' 
 

fmr i|yka lrk ,o ñY%Kfha   𝑝୅
଴ > 𝑝୆

଴ hehs o ksh; mSvkfha § Tb(A) >Tb(B) hehs o 

is;uq'  fuys Tb u`.ska oelafjkafka ;dmdxlhhs ^TA g wvq ;dmdxlfhla we;&' 

A yd B wvx.= ñY%Kfha ;dmdxl úp,kh" tajdfha ;dmdxl hd flfrk ir, f¾Ldjla 

jkq we;ehs iuyr úg Tn úiska wfmalaId lsÍug bv we;' tfy;a th jl%hls' 2'5'3 

fldgfia § idlÉPd l< mßÈ øjhl jdIam mSvkh" WIaK;ajh iu`. >d;Sh úp,khla 

^exponential variation) olajk nj Tng u;lhg kef`.kq we; ^2'34 rEmh n,kak&. 
 

 

2'45 rEmh  ksh; mSvkfha § mßmQ¾K ñY%Khla (AB) i|yd ;dmdxl ^WIaK;ajh& ixhq;s 

rEmigyk (a) A yd B ixrplj, ;dmdxl (b) ñY%Kfha ;dmdxl úp,kh 
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m<uqj" 2'45(a) rEmfha oelafjk mßÈ wod< wlaI u; øj foflys ;dmdxl ( ) ( )b A b BT T
,l=Kq l< yels h' bka miq øj ñY%Kfha ixhq;sh wkqj" jdIam mSvkfha úp,kh jk 

wkaou isys ;nd f.k" 2'45(b) rEmfha oelafjk wkaoug" by; ,laIH fol hd l< yels 

fõ' 

oeka" jdIamfha ixhq;sh wkqj jdIam mSvkh fjkia jk wdldrh oek .; hq;= h' ksh; 

mSvkh hgf;a" øj ñY%Kh keàug Ndckh lrk úg" jvd;a jdIamYS,s øjHh" wvq 

jdYamYS,s njla we;s øjHhg jvd myiqfjka jdIam l,dmh ;=<" øj l,dmhg jvd jeä 

wkqmd;hlska A ^jvd jdIamYS,s ix>glh& wvx.= jk njhs' fï wjia:dfõ § jdIamfha 

ixhq;sh ks¾Kh l< yels fõ' 2'46(a) rEmfha i,l=Kq lr we;s P ,laIHh i,lkak' P 

,laIHfha we;s øjHh TP hk WIaK;ajfha § wod< jdIamfha ixhq;sh" P yd TP yryd hk 

;srfha f¾Ldjla u`.ska ,nd .; yels fõ' fuu ,laIHh Q f,i ,l=Kq lr we;' 

úúO ixhq;Ska iys; øj ñY%K i,ld by; wNHdih kej; kej; isÿ lsÍfuka jdIamfha 

ixhq;sh wkqj ;dmdxlfha úp,kh oelafjk fojk jl%hla 2'46(b) rEmfha oelafjk 

wkaoug we| .; yels h' jl% f¾Ld fol w;r j¾.M,h ;=<" øjh yd jdIamh iu;=,s;j 

mj;sk nj wmg fmkS hhs' 

 
 
 

 

 

 

 

2'46 rEmh ksh; mSvkfha § AB hk mßmQ¾K ñY%Kfha ;dmdxl ^WIaK;aj& ixhq;s úp,kh (a) Tp 
WIaK;ajfha § keàug md;% jk C1 hk f;dard.;a ixhq;shla iys; øjhla we;s ñY%Khl 

;dmdxl úp,kh (b) jdIam l,dmfha ixhq;sh wkqj ;dmdxl úp,kh fuys jl% fol ;=< 

wvx.= jk m%foaYfha øj⇌jdIam iu;=,s;;dj mj;S' (c) Q ,laIHfha oelafjk jdIamh 

>kSNjkfhka ,efnk øjfha ixhq;sh C2 f,i fiùu' 

2.46(b)  rEmfha úia;r lr we;s mßÈ øj ñY%Khla kgk wjia:dfõ § tys WIaK;ajh;a 

kgk øjhg by<ska we;s jdIamfha ixhq;sh;a wmg fidhd .; yels fõ' ksoiqkla f,i" 

2'46 (c) rEmfha olajd we;s C1 ixhq;sh we;s øj ñY%Kh" T1 WIaK;ajfha § kgk w;r" 

kgk øjh by<ska we;s jdIamfha ixhq;sh C2 fõ' fï l%uh fjk;a ixhq;Ska i|yd o 

kej; Ndú; l< yels w;r øj-ixhq;s f¾Ldj u`.ska ;dmdxl fidhd .; yels h' bka 

miq ta ixhq;sh iys; øjH iu`. iu;=,s;j we;s jdIamfha ixhq;sh fidhd .; yels fõ' 

fï yeisÍu" wdijkh$ Nd.sl wdijkh u`.ska øj ñY%K tlsfklska fjka lr .ekSu 

Tp WIaK;ajfha § 

C1 øj ixhq;sh 
Tp WIaK;ajfha § 

kgk øjhg by<ska 

we;s jdIamfha ixhq;sh 

øj⇌jdIam øj⇌jdIam 

        (a)                                           (b)                                           (c) 
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i|yd b;d m%fhdackj;a fõ' fï .ek miqj tk mßÉfþohl § úia;r flfrkq we;' fï 

Ndú;h .ek idlÉPd lsÍug m<uqj rjq,a kshufhka wm.ukh jk øj ñY%Kj, 

,dlaIKsl .=K i,ld ne,Su jà' 

mßmQ¾K fkdjk øj ñY%K 

rjq,a kshuh ms<s fkdmÈk ñY%K" mßmQ¾K fkdjk ñY%K f,i ye|skafõ' fujeks ñY%K 

we;s jkafka tlsfklg iudk fkdjk wka;¾-wKql n, we;.  A yd B hk ixrpl ñY% 

lsÍfuks' fujeks moaO;sj, yeisÍu" mßmQ¾K ñY%Kj,g jvd fjkia fõ' mßmQ¾K 

fkdjk ñY%Khl wvx.= A yd B ixrplj, wka;¾-wKql n, tlsfklg fjkia ksid 

fA-A  fB-B  fA-B, tajd ñY% lsÍfï § tka;e,ams fjkila isÿ fõ' tksid ñY%Kfhka 

wKqjla jdIam ùug we;s yelshdj" ixY=oaO øjj,ska wKqjla jdIam ùug we;s yelshdjg 

jvd fjkia fõ' 

 
mßmQ¾K fkdjk ñY%K i|yd jdIam mSvk-ixhq;s rEmigyk 

mßmQ¾K øj ñY%K rjq,a kshuh ms<smÈk nj;a" ksh; WIaK;ajhl § øj l,dmfha 

ixhq;sh wkqj jdIam mSvkh" ir, f¾Çh úp,khla olajk nj;a oekgu;a wm okakd 

w;r th 2'44(a) rEmfha olajd we;' fuys A jvd;a jdYamYS,s øjH (𝑃஺
଴ > 𝑃஻

଴) fõ' 

 

2'47 rEmh mßmQ¾K fkdjk ñY%Khla (AB) i|yd jdIam mSvk ixhq;s m%ia;drh. (a) rjq,a 

kshufhka Okj wm.ukh ùu (b) rjq,a kshufhka RKj wm.ukh ùu (c) 
rjq,a kshufhka úYd, Ok wm.ukhla yd úYd, RK wm.ukhla olajk 

ñY%K 
 

rjq,a kshufhka Okj wm.ukh ùu 

ksh; WIaK;ajfha oS A yd B øj ñY% lsÍfuka iEÿKq ødjKfha  A yd B w;r wka;¾-

wKql n, j, Yla;sh" ixY=oaO øjj, meje;s wka;¾-wKql n,j, Yla;shg jvd wvq hhs 

is;uq' tkï 𝑓஺ି஻  ழ  𝑓஺ି஺ iy 𝑓஻ି஻ fõ' ta ksid mßmQ¾K ødjKhg idfmalaIj" fï 

ñY%Kfhka wKqjla jdIam ùug jeä yelshdjla we;' ta ksid PA>𝑃஻
଴xB fuys m%;sM,hla 

f,i PAB > (𝑃஻
଴xA + 𝑃஻

଴xB& 

tu ksid, 𝑝୅ >  𝑝୅
଴𝑥୅ yd 𝑝୆ > 𝑝୆

଴𝑥୆ 
fuys m%;sM,hla f,i; 

𝑝୅୆ > (𝑝୅
଴𝑥୅ +   𝑝஻

଴𝑥୆ ) 
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ñka oelafjkafka" ñY%Kfha iuia; jdIam mSvkh mßmQ¾K ñY%Kfha jdIam mSvkhg jvd 

jeä njhs' 
𝑝୅୆ > p(AB) mßmQ¾K 

fujeks j¾.fha ødjK$ ñY%K rjq,a kshufhka Ok wm.ukhlska olajkafka hehs lshkq 

,efí' rjq,a kshufhka Okj wm.ukh jk ñY%Kj, jdIam mSvkh" mßmQ¾K ñY%Kh 

u`.ska olajk jdIam mSvkhg jvd iEu úg u by< fõ' fufia 2.47(a) rEmfha mßÈ 

jdIam mSvk-ixhq;s jl%h" mßmQ¾K f¾Ldjg by< ÈYdjg jl% fõ' fujeks  ñY%Kj, 

jdIam mSvkh" mßmQ¾K ñY%Kfha jdIam mSvkhg jvd jeä ùu u`.ska fmkakqï lrkafka 

ixY=oaO øjj,g jvd myiqfjka fujeks ñY%Khl we;s wKq øj l,dmfhka jvd;a 

myiqfjka .e,ù hk njhs'  A yd B wKq w;r we;s wka;¾-wKql n," ixY=oaO øjj, 

wka;¾-wKql n,j,g jvd ÿ¾j, ùu ksid" A yd B øj ñY% lsÍfï § wka;¾-wKql n, 

f.dvke`.Su u`.ska uqodyßk Yla;sh" uq,a øjj, we;s A-A yd B-B w;r wka;¾-wKql n, 

ì| oeóu i|yd Wrd .kakd Yla;shg jvd wvq fõ' ta ksid fujeks øj ñY% lsÍfï § 

;dmh Wrd.ekSula isÿ fõ' tneúka ñY% lsÍfï § isÿ jk tka;e,ams úm¾hdi Ok fõ 

^;dm wjfYdaIl&' 𝑃஺
଴ >𝑃஻

଴  jk neúka fï jl%h Tiafia ´kE u ;ekl jeä u jdIam 

mSvkh jkafka ixY=oaO A ys jdIam mSvkhhs' iq¿ wm.ukhla olajk fujeks moaO;s" 

wdijkh ms<sn| i,ld n,k ;=re mßmQ¾K ñY%K f,i yeisf¾' tfy;a iuyr øj 

ñY%K" rjq,a kshufhka fnfyúka wm.ukh fõ' tjeks wjia:dj, jl%h" 2.47 (c) 
rEmfha mßÈ jvd;a úmß; f,i wm.ukh fõ' fï j¾.fha ñY%K i|yd ksoiqkla f,i 

t;fkda,a  yd c,h ñY%Kh ie,lsh yels w;r tys § Wmßu jdIam mSvkhla iys;j 

jl%h jvd;a jeä wm.ukhla olajhs' Wmßu jdIam mSvkhla olajk wjia:dfõ §" 

ñY%Kfha ialkaOh wkqj 95'6]la t;fkda,a wvx.= fõ' 

rjq,a kshufhka RKj wm.ukh ùu 
ksh; WIaK;ajfha § A yd B ixrpl ñY% lsÍfuka iEfok we;eï ñY%Kj,ska wKqjla 

jdIam lsÍu" mßmQ¾K ñY%Kfhka wKqjla jdIam lsÍug jvd ÿIalr fõ' tys 𝑓஺ି஻ > fAA 

yd fB-B fõ' fufia jkafka ixY=oaO øjj,ska wKqjla bj;aj hEug jvd ñY%Kfhka 

wKqjla bj;aj hEu wmyiq jk neúks' uq,a øjj,g jvd Yla;su;a wka;¾-wKql n," 

ñY%Kfha mej;sh hq;= h' 

tu ksid, 𝑝୅ < 𝑝୅
଴𝑥୅ yd 𝑝୆ < 𝑝୆

଴𝑥୆:  fuys m%;sM,hla f,i; 

𝑝୅୆ < (𝑝୅
଴𝑥୅ +  𝑝୆

଴𝑥୆ ) 
ñka ye`.S hkafka" ñY%Kfha uq¿ jdIam mSvkh" mßmQ¾K ñY%Khg jvd wvqjk nj hs;  

𝑝୅୆ < p(AB) mßmQ¾K 

 

fï j¾.fha ñY%K$ ødjK rjq,a kshufhka RKj wm.ukh jkafka hehs lshkq ,efí' 

rjq,a kshufhka RKj wm.ukh jk ñY%Kj, jdIam mSvkh" iEu úg u mßmQ¾K 

ñY%Khlg wkqj n,dfmdfrd;a;= jk jdIam msvkhg jvd wvq fõ' fufia 2'47(b) rEmfha 

olajd we;s mßÈ" jdIam mSvkh-ixhq;s jl%h" mßmQ¾K f¾Ldjg jvd my< ÈYdjg jl% fõ' 

𝑝஺  வ
଴ 𝑝஻

଴  jk neúka fuu jl%h Tiafia ´kEu ;ekl jeäu jdIam mSvkh jkafka o 

ñY%Khla iE§u msKsi øj ñY% lsÍfï § iefok kj nkaOk" uq,a øjj,g we;s jvd 

ÿ¾j, nkaOkj,g jvd Yla;su;a neúka fuys § ;dmh uqod yÍ' ksoiqkla f,i c,h yd 

khsá%la wï,h ñY% lsÍfï § whksl m%fNao iEfok neúka ^NOଷ
ି yd HଷOା jeä Yla;s 

m%udKhla msg fõ ^2'47 (c) rEmh&' 
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mßmQ¾K fkdjk ñY%K i|yd ;dmdxl ixhq;s rEmigyk 
rjq,a ñY%Kfhka Okj wm.ukh ñY%Kj,g by< jdIam mSvkhla we;s neúka tajdg wvq 

;dmdxlhla we;' wka;¾-wKql n, iïmQ¾Kfhka u ì| ±óu i|yd ñY%Kh jeä mqr r;a 

lsÍu wjYH fkdjk fkdjk w;r" wKq myiqfjka øj l,dmfhka ñ§ m,d hhs' ta ksid 

2'48 (a) rEmfhka ±lafjk mßÈ" A yd B øj foflys u ;mdxlhg jvd wvq ;dxmdxlhla 

iys; wju w.hla" ;dmdxl ixhq;s jl%h u`.ska fmkakqï flf¾' ksoiqkla jYfhka" 

t;fkda,a iy c,h iys; ñY%Khl" fï wju w.h we;s jkafka" ialkaOh wkqj 95'6]la 

t;fkda,a wvx.= ñY%Khla i|yd h' fï ñY%Kfha ;dmdxlh 78.2 0C  jk w;r ixY=oaO 

t;fkda,ays ;dmdxlh 78.0 0C la o ixY=oaO c,fha ;dmdxlh 100 0 C la o ne.ska fõ' 

 
 

2'48 rEmh ksh; WIaK;ajfha § mßmQ¾K fkdjk ñY%Kh i|yd ;dmdxl ixhq;s 

rEmigyk' (a) rjq,a kshufhka Okj wm.ukh ùu yd (b) rjq,a 

kshufhka wm.ukh ùu 
 
rjq,a kshufhka RKj wm.ukh jk ñY%K i|yd" wKq øj l,dmfhka ñ§ jdIam 

l,dmhg msúiSu" ixY=oaO øjj,g idfmalaIj wmyiq fõ' øj ñY%Kfha we;s Yla;su;a 

wka;¾-wKql n, ì| ±óu i|yd wu;r Yla;shla ,nd Èh hq;= neúka" fujeks 

ñY%Kj,g ixY=oaO øj folg u jvd by< ;dmdxlhla we;' tneúka  2.48 (b) rEmfha 

mßÈ ixhq;ssh wkqj ;dmdxlfha úp,kh ±lafjk jl%h" ixY=oaO øjj, ;dmdxlj,g 

idfmalaIj by< ;dmdxlhla yryd .uka lrhs' WodyrK jYfhka khsá%la wï,h yd 

c,h wvx.= ñY%Khl Wmßu ;dmdxlh 120.5 0C jk w;r ta wjia:dfõ § ialkaOh wkqj 

khsá%la wï,h 68]la ñY%Kfha wvx.= fõ' fï w.h" ixY=oaO khsá%la wï,fha ;dmdxlh 

jk 86 0C yd ixY=oaO c,fha ;dmdxlh jk  100 0C hk w.hka iu`. iei£ug yels fõ' 

;dmdxlj, fujeks úYd, fjkila we;s ùug fya;=j fmr i|yka l< mßÈ øjKh kj 

whk-oaúO%ej wdl¾IK n, we;s ùu nj myiqfjka jgyd .; yels fõ' 
 
Nd.sl wdijkh 
2'49 rEmfha ±lafjk mßÈ øj l,dmfha C1 ixhq;sh we;s ñY%Khg wod< jdIamh tl;= lr 

>kSNjkh l< fyd;a C2 ixhq;sh we;s kj øj ñY%Khla ,fí' fï kj øjh kej; 

kegjqj fyd;a" th T2 hk kj WIaK;ajfha § ;dmdxlhg t<fUk w;r" kgk øjhg 

by<ska we;s jdIamfha ixhq;sh C3 fõ' th 2.49 rEmfha olajd we;' C3 ixhq;sh we;s 

jdIamh" ixY=oaO Aj,g wdikak ù we;s nj Tng fmfkkq we;' ta ksid" jdIamh 

>kSNjkh lsÍu" tu`.ska ,efnk wdi%e;h kej; kegùu hk l%shdj,sh kej; kej; 

isÿ l< fyd;a ks;e;ska u jdIamh ixY=oaO A njg m;a fõ' fï l%shdj,sh øj ñY%Khlska 
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ixY=oaO øj fjka lr .ekSug Ndú; jk Nd.sl wdijkh hk ;dlaIKsl l%shdj,sfha 

moku fõ' 
 

 
 

2.49 rEmh Nd.sl wdijk ixl,amh 
 
2'49 rEmfhka úia;r jk mßÈ jdIamh >kSNjkh lsÍu" th kej; kegùu hk 

l%shdj,sh fkdlvjd isÿ l< fyd;a" C
3 
ixhq;sh we;s øjh kegùfuka ,efnk jdIamh" 

jvd jdIamYS,s ix>glh jk Aj,ska ;jÿrg;a fmdfydi;a fõ' tneúka øj l,dmfha 

ixhq;sh o fndfyda ÿrg ixY=oaO B njg m;a fõ' fï wkqj" øjh kegùu->kSNjkh-

kej; kegùu hk l%shdldß;ajh wkqhd; f,i isÿ l< fyd;a øj ñY%Kfha jvd 

jdIamYS,s ixrplh fjka lr .; yels nj wmg ±l .; yels h' flfia jqj;a" fï 

l%shdj,sh ld,h wmf.a hk tlla neúka" ld¾ñl Ndú; i|yd fuhg jvd by< 

ld¾hlaIu;djlska isÿ lsÍu wjYH fõ' ;j o tu`.ska by< ;dmdxlh iys; øjh fjka 

lr .kafka flfia ±hs meyeÈ,s ke;'  fï >kSNjkh yd kej; kegùu hk l%shdj,sh 

iajhxl%Shj isÿ lr" fï ndOlh bj;a lsÍu i|yd wdijk l¨kq Ndú; fõ' wdijk 

l=¨kla fhdod .ksñka Nd.sl wdijkh isÿ lsÍug Ndú; lrk iïmQ¾K wegjqul rEm 

igykla 2'50 rEmfha ±lafõ' 

 
 

2.50 rEmh wdijk l=̈ kla fhdod .ksñka Nd.sl wdijkh isÿ lsÍug Ndú;  

lrk iïmQ¾K wegjqul rEmigyk 
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jdIamh >kSNjkh ùug myiq ùu i|yd wdijk l=¨k ùÿre mn¿ fyda len,sj,ska 

mqrjd we;' fïjd u`.ska by< k`.sk WKqiqï jdIamh iu`. iam¾Y ùu i`oyd" >kSNjkh 

ù my<g jefgk øjhg by< mDIaGsh lafIa;%M,hla ,nd fok w;r keàu" >kSNjkh 

hk pl%SlrK l%shdj,sh ld¾hlaIuj isÿ lrhs' WIaK;ajudkfha n,anh yßhg u 

wdijk n÷fka l=¨fka msgdr újrh wi, ;nd we;s w;r wdijk l=¨k c,-isis,k 

lkafvkairhlg iïnkaO lr we;' 

 

C1 ixhq;sh we;s ñY%Kfha keàu i,ld n,uq' 

jdIamh úYaf,aIKh lsÍfuka, 
kgk øjhg by<ska we;s jdIamh wvq ;dmdxlhla we;s jvd;a jdmaIYS,s øjfhka 

fmdfydi;a nj;a" ta jdIamh C2 ixhq;sfhka hqla; nj;a wms oksuq ^2'49 rEmh&' ±ka iEÿKq 

jdIamh wdijk l=¨k Èf.a by< k`.sk w;r" th >kSNjkh ùug ;rï iEfyk wvq 

WIaK;ajhla we;s Wilg by< ke`.=Kq úg" ks;e;ska u ùÿre mn¿$ len,s u; § øj 

njg m;a fõ' bka ,efnk wdi%e;fha o ixhq;sh C2 u fõ' >kSNjkh jQ jdIamh l=¨k 

Tiafia my<g jefgk úg" by<g .uka lrk WKqiqï jdIamh iu`. .efÜ' ±ka WKqiqï 

jdIamh iu`. ñY% jk my<g jefgk øjh" kej;;a jdIam ùug th fya;= fõ' 

C3ixhq;sh we;s jdIamh i,lkak' by; úia;r lr we;s mßÈ" fï kj jdIamh 

>kSNjkh ùug ;rï wvq WIaK;ajhla ,efnk f;la wdijk l=¨k Èf.a by< k.S' 

blaì;s" uq¿ ls%hdj,shu ks;e;skau kej; kej; isÿ fõ' jdIamh >kSNjkh jk iEu 

jdrhla mdid u ùÿre mn¿ w;ßka ta øjh my<g jefgk nj wmg fmkS hhs' tu øjh 

by< kef`.k WKqiqï jdIamh iu`. .eàfuka kej;;a jdIam ù" jvd;a jdIamYS,s 

ixrplh jk Aj,ska fmdfydi;a jdIamhla jg m;a fõ' øj foflys ;dmdxl b;d 

wdikak kï wmg jvd;a È.ska jeä wdijk l=¨kq wjYH fõ' 

øjh úYaf,aIKh lsÍu 

jdIamh" jvd;a jdIamYS,s øjh jk Aj,ska fmdfydi;a jk neúka" ma,dial=j ;=< b;sß 

ødjKh wfkla ixrplh jk Bj,ska fmdfydi;a fõ' fï mqkrdj¾;k l%shdj,sfha § 

tkï" kegùu" >kSNjkh yd my<g jefgk >kSNjkh jk øjh ksrka;r WKqiqï 

jdIamh u`.ska kej; keàu hk l%shdj,sfha iEu mshjrla mdid u øj l,dmh wvq 

jdIamYS,s;djla we;s ixrplfhka fmdfydi;a ùu isÿ fõ' 

 

fï ksid ld,h .; ùfï § A ixrplh l=̈ fka by< újrfhka t<shg meñK 

lkafvkairhg we;=¿ jk úg ma,dial=fõ we;s øjh jv jvd;a Bj,ska fmdfydi;a fõ' 

WIaK;ajh m%fõYfuka md,kh lsÍfuka wvq ;dmdxlhla we;s A ixrplh wdi%e;h njg 

m;a jk w;r" uq,a wdijk ma,dial=j ;=< B øjH b;sß fõ' 

 

2'6'2 wñY% øj-øj moaO;s 

§ we;s WIaK;ajfha § yd mSvkhl § tlsfkl ñY% ù" ;ks l,dmhla njg m;a fkdjk 

øj wñY% øj fõ' fï i|yd ksoiqkla f,i c,h iy f;,a ñY%Khla .; yels w;r 

f;,a" c,h u; md fõ' tneúka wñY% øj folla tlg tl;= l< úg" jeä >k;ajhla 

we;s øjh my< ia;rh f,i o wfkla øjh th u; mdjk f,i o" ia;r follg fjka 

jk nj wmg jgyd .; yels fõ' fujeks wjia:dj, § ixjD; n÷kla ;=< øj fol 
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ksYap,j mj;skafka kï iy øj foflys wKq w;r wka;¾-wKql n, ke;s kï 

moaO;sfha jdIam mSvkh jkafka" Wv mdjk øjfha jdIam mSvkh u fõ' fya;=j" my< 

we;s øjfha wKqj,g u;=msgg taug yelshdjla ke;s ùuhs' 

 

fï ñY%Kh le,;Sfuka fyda ksYap, wjia:dj le,öug ,la lsÍfuka" øj fol l=vd 

ì¢;s njg ì£ we;ehs is;uq' túg tys iu;=,s;;djg <`.d ùug m%udo jQj;a" by< 

ia;rfha ;snQ øjh u`.ska my< ia;rfha we;s øjh jdIam ùu flfrys n,mEula we;s 

fkdfõ' túg ´kE u wjia:djl § øjh u;=msg øj foflys u ì¢;s we;s w;r" ñY%Kfha 

iuia; jdIam mSvkh flfrys" øj fol u odhl jk nj bka ±lafõ' 

 

øj fol u" tajdfha jdhq l,dmfha we;s iajlSh jdhq wKq iu`. iu;=,s;j we;s nj o 

iuia; mSvkh flfrys øj foflys u jdIam odhl jk nj o is;sh yels fõ' tksid 

moaO;sfha iuia; mSvkh" ixrplj, wdxYsl mSvkj, tl;=jg iudk úh hq;= h' 

ixrpl øj fol A yd B f,i ie,l+ úg" 

pT = p°
A + p°

B 

 
 

2.51 rEmh iïmQ¾Kfhka wñY% øj-øj moaO;shl jdIam mSvk úp,kh 

 
2'51 rEmfha ±lafjk mßÈ øj fol wñY% kï WIaK;ajh wkqj tajdfha jdIam mSvkfhys 

úp,kh tlsfklska iajdhla; fõ' wdxYsl mSvk foflys tl;=j ±lafjk jl%h"      

100 kpa f¾Ldj fþokh lrkafka" ixY=oaO A yd B ys ;dmdxlj,g jvd wvq ;dmdxlhl 

§ h' tneúka fï wñY% øjj, ;dmdxlh" ixY=oaO øj foflys u ;dmdxlhg jvd wvq 

w.hla .ekSu b;d jeo.;a nj isys ;nd .; hq;= h' 

fï uQ,O¾uh" WIaK;ajh flfrys ixfõÈ jk ixfhda. ixY=oaO lr .ekSu i|yd 

m%fhdackj;a fõ' úfYaIfhka" tajdfha ;dmdxl wi, § úfhdackh jk ixfhda. fjka lr 

.ekSug jeo.;a fõ' 

by; ixrpl foflys ;dmdxlj,g jvd wvq WIaK;ajhl § ñY%Kh kgk neúka by< 

;dmdxl we;s øj yqud, wdijkh u`.ska fjka lr .ekSu myiq fõ' 
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WodyrKhla jYfhka fmks,a weuhska" tys idudkH ;dmdxlh jk 184 Cys § YS>%fhka 

TlaislrKh fõ' 

flfia jqj o fmks,a weuhska iy c,h ñY%Khla 100 C g wvq WIaK;ajfha § kghs' 2'51 

rEmh wjfndaO lr .ekSfuka miq fï ñY%Kh .ek fufia i,ld ne,sh yels h' 

98 C § øj foflys ika;Dma; jdIam mSvk my; mßÈ fõ' 

fmks,a weuhska 7.07 kPa 

c,h 94.3 kPa 

ñY%Kfha uq¿ jdIam mSvkh 101'37 kPa jk w;r" th idudkH ndysr mSvkhg jvd 

iaj,amhla jeä fõ' tneúka ñY%Kh 98 °Cg jvd u`ola wvq WIaK;ajhl §" tkï c,fha 

;dmdxlh jk 100 C jvd wvq WIaK;ajhl § kghs' ;j o th fmks,a weuhskays 

;dmdxlh jk 184 °Cg jvd fnfyúka wvq h' 

 

tneúka yqud, wdijkh u`.ska fï ixfhda.h myiqfjka ñY%Kfhka fjka lr .; yels 

h' fï l%shd mámdáfha § r;a jQ ñY%Kh ;=<ska fkdlvjd yqud,h heúh hq;= jk w;r 

jdIamh c, isis,k lkafvkairhla ;=<ska hjd >kSNjkh lr .; hq;= h' bka miq 

ixY=oaO ixrplfha >kSNjkh jQ jdIam n`ÿklg tl;= lr .; hq;= h' yqud, wdijk 

;dlaIKh fhdod .; yelafla c,fha wñY% fyda wødjH, by< wKql ialkaOhla iys;" 

100 C wjg § by< jdIam mSvkhla we;s, i,lk ;;a;aj hgf;a wjdIamYS,s wmøjH 

muKla wvx.= øjHhla fjka lr .ekSug/ ixY=oaO lr .ekSug nj u;l ;nd .; hq;= h' 

 
2.7   úNd.$ jHdma;s ix.=Klh 
A yd B kï wñY% ødjl folla îlrhl oud we;s úg tajd ñY% fkdjk w;r" ia;r 

follg fjka fõ' ksh; WIaK;ajfha §" tl u wKql wdldrfha mj;sk yd m%;sl%shd 

fkdlrk" ødjl foflys u Èhjk X kï ødjHh tl;= l< úg yd moaO;sh fyd¢ka 

fi,jQ úg" Èhjk X kï ødjHh tla tla ødjlh ;=< ødjH;djg wkqj ødjl foflys u 

Èh fõ' ødjl fol w;r ødjHfha jHdma;sh fyda fjka ùu f,i fuh ;jÿrg;a úia;r 

l< yels h' moaO;sh iu;=,s; ùug bvy< úg" ødjl ia;r fol fjka jk w;r X 

ødjHfha wKq ødjl fol w;r udhsu ;=<ska tyd fuyd .uka lrhs' wjidkfha § .;sl 

iu;=,s;;djg m;a jk w;r" tla tla ia;rfha X ys idkaøKh ksh;j mj;S' 
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2.52 rEmh A yd B ødjl fol w;r X  hk ødjHfha jHdma;sh  

 
ta WIaK;ajfha § u X kï ødjHh moaO;shg jeämqr tla l< úg ksh; WIaK;ajfha § 

ia;r w;r ødjHfha idkaøK wkqmd;h tl u jk f,i ødjHh jHdma; fõ' tneúka 

ksh; WIaK;ajfha §" moaO;sh i|yd iu;=,s;;d ksh;h my; wdldrhg ,súh yels h' 

 

 

 

 

 

tkï" 

ksh; WIaK;ajfha § X kï ødjHh" A yd B kï wñY% ødjl folla ;=< jHdma; ùfï § 

ødjl fol ;=< u X  iudk wKql ;;a;ajhlska mj;sk úg" 
 

[ X୅ ]

[ X୆]
= 𝐾ୈ 

 

𝐾஽  ksh;h jHdma;s ix.=Klh fyda úNd. ix.=Klh fyda jHdma;s wkqmd;h fõ' 

 
ksh; WIaK;ajfha §" wñY% ødjl folla iu`. hï ødjHhla fi,jQ úg" iu;=,s; 

wjia:dfõ §" ødjl fol u ødjHfhka ika;Dma;j mj;S' ;j o øjH;dj" idkaøKh o 

ksrEmKh lrk neúka" jHdma; kshuh fufia ,súh yels h' 

 
[X୅]

[X୆]
 =  

 𝑆(X)୅

𝑆(X)୆
= 𝐾ୈ 

 

𝑆(𝑋)஺ yd  𝑆(𝑋)஺ hkq ødjl fol ;=< ødjHfha ødjH;djhs' tneúka" jHdma;s ix.=Klh 

𝐾஽ okakd úg" yd tla ødjlhla ;=< ødjHfha ødjH;dj okakd úg" fojk ødjlh ;=< 

ødjHfha ødjH;dj .Kkh l< yels h' 

 

 

A ;=< X ys idkaøKh 

B ;=< X ys idkaøKh 

 

} ksh;hls 

A ødjlh 

B ødjlh 
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2'46 ksoiqk 

X >Kh 25 0C mj;sk fnkaiSka yd c,h ñY%Khg tla lrk ,È' fyd¢ka fi,jQ úg yd 

iu;=,s; wjia:djg m;a jQ úg" fnkaiSka ia;rfha 20.00 cm3
l X 0.20 g we;s nj;a, c,h 

ia;rfha 100.00 cm3
 l X 0.40 g we;s nj;a fidhd .kakd ,È' ødjl foflys u X tys 

idudkH wKql ialkaOfhka mj;S' 𝐾஽  .Kkh lrkak' 

ms<s;=r 

fnkaiSka ;=< X ys idkaøKh, Cb =  
 ଴.ଶ଴ ୥

ଶ଴.଴଴ ୡ୫య = 1.0 × 10ିଶ g cmିଷ 

c,h ;=< X ys idkaøKh, Cw         =  
 ଴.ସ଴ ୥

ଵ଴଴.଴଴ ୡ୫య =  4.0 × 10ିଷg cmିଷ 

igyk( iEu úg u idkaøKh mol dm-3
j,ska fiùu wjYH fkd fõ' KD hkq udk rys; 

rdYshla jk neúka" tall tlsfklska wfydais fõ' idkaøK foflys u tl u tall mej;sh 

hq;= nj u;l ;nd .ekSu jeo.;a fõ' 
 

∴  𝐾ୈ  =  
𝐶ୠ

𝐶୵
=  

1.0 × 10ିଶ g cmିଷ

4.0 × 10ିଷg cmିଷ
  =   2.5 

2'47 ksoiqk 

250C § 0.05 g dm-3 
wvx.= c,Sh whäka ødjKhla" 4.00 g dm-3 

wvx.= ldnka 

fgg%dlaf,darhsâ c,Sh ødjKhla yd iu;=,s; j mj;S' § c,h ;=< whäkaj, 

ødjH;dj 0.40 g dm-3
 fõ' ldnka fgg%dlaf,darhsâ ødjKh ;=< whäkaj, ødjH;dj 

fidhkak' 

 
ms<s;=r 

 

 

𝐾஽   =  
𝐶େେ୪ర

𝐶ୌమ୓
 =   

4.00 g dmିଷ

0.05 g dmିଷ
  = 80 

 ∴   
(𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦)େେ୪ర

(𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦)ୌమ୓
  =  

(𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦)େେ ర

0.40 g dmିଷ = 80  

 ∴    (𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦)େେ୪ర
=   32.00 g dmିଷ

 

 

 

ksh; WIaK;ajfha § KD ksh;hla nj f;areï .ekSu 

.;sl iu;=,s;;dfõ mj;sk X kï ødjHh jHdma; ù we;s moaO;shla ie,lSfï §" A 
ødjlfha isg B ødjlhg X wKq .uka lsÍfï fõ.h (r

1
) A ;=< tys idkaøKhg (C

1
)  

wkqf,dauj iudkqmd;sl fõ' B ødjlfha isg A ødjlhg X  wKq .uka lsÍfï fõ.h (r
2
) 

B ;=< tys idkaøKhg (C
2
)  wkqf,dauj iudkqmd;sl fõ' ksh; WIaK;ajfha §" iu;=,s;j 

mj;sk úg" tla ødjlhl isg wfkla ødjlhg ødjHh .uka lsÍfï fõ.h iudk fõ' 
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2.53 rEmh  KD ksh;j ;nd .ekSug" ksh; WIaK;ajfha §" X ødjHfha jHdma;sh 

jeä lr .ekSu    

tneúka"  
r1  C1 yd r2  C2 

r1 = k1C1 yd r2 = k2C2 

k1 yd k2 fõ. ksh; fõ'  

 
iu;=,s; wjia:dfõ §  

r1 = r2               tneúka, k1C1 = k2C2  
𝐶ଵ

𝐶ଶ
 =  

𝑘ଶ

𝑘ଵ
  =  𝐾𝐷 

 

idudkHfhka fï jHdma; kshuh fh§ug my; ;;a;aj wjYH fõ' 

(i) ksh; WIaK;ajh( mÍlaIKh isÿ lrk ld,h ;=< § WIaK;ajh ksh;j mej;sh hq;= h' 

(ii) tl u wKql iajNdjh( ødjlfol ;=< ødjHfha wKql iajNdjh tl u úh hq;= h' 

(iii) iu;=,s; idkaøK( iu;=,s; wjia:djg t<UqKq miq" ødjHfha idkaøKh uek .ekSu   

fyda ksudkh lsÍu l< hq;= h' 

(iv) ;kql ødjK( ødjl foflys u ødjHfha idkaøK wvq úh hq;= h' idkaøK jeä jk 

úg fï kshu fhÈh fkdyels h' 

(v) ødjl wñY% úh hq;= h' 
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wka;¾.;h 

3.1     ikakdhl;dj 
3.1.1  ødjKhl ikakdhl;dj flfrys 

n,mdk idOl 

 
3.2     iu;=,s;;dfõ mj;sk bf,lafg%dav 
3.2.1  f,day‐f,day whk bf,lafg%dav 
3.2.2  f,day wødjH ,jK bf,lafg%dav 
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ks¾udKh lsÍu 
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n,mdk idOl 
3.3.3  úúO úoHq;a ridhksl fldaI j¾. 
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úÉfþokh  
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úÉfþokh  
3.4.4  ksIal%sh bf,lafg%dav fhdod 

fidaähï laf,darhsâ ødjKhla 

úoHq;a úÉfþokh  
3.4.5  ksIal%sh bf,lafg%dav fhdod ú,Sk 

fidaähï laf,darhsâ úoHq;a 

úÉfþokh 
3.4.6  úoHq;a úÉfþokfha m%udKd;aul 

wdldrh 
3.4.7  .e,ajdks fldaI yd úoHq;a 

úÉfþok fldaI ixikaokh  
 

 

3' úoHq;a ridhkh 
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ye`Èkaùu 

úoHq;a ridhkh hkq úoHq;h ksmojk ridhksl m%;sl%shd wdYs%;j" ridhksl Yla;sh yd 

úoHq;a Yla;sh wfkHdkH f,i yqjudre ùu ms<sn`o wOHhkhls' iajhxisoaO m%;sls%hdjlska 

ksoyiajk Yla;sh úoHq;h yd$ fyda úoHq;a Yla;sh njg mßj¾;kh ù iajhxisoaO 

fkdjk m%;sls%hdjla isÿ lr ,Sug Ndú; flf¾' fï úfYaIs; moaO;sj,§ bf,lafg%dak 

yqjudrej isÿ jkafka m%Odk jYfhka u TlaislrK$ TlaisyrK m%;sl%shd ^frfvdlaia 

m%;sl%shd& f,i kï lrk m%;sl%shd hq.,hla u`.sks' ridhksl m%fNaohlska bf,lafg%dak 

tlla fyda lSmhla uqod yeÍu TlaislrKhla jk w;r" bf,lafg%dak tlla fyda lSmhla 

,nd .ekSu TlaisyrKhls' frfvdlaia m%;sl%shdjl § TlaislrKh yd TlaisyrKh jk 

hq.,hla iïnkaO l< úg TlaislD; m%fNaofha ^Tlaisydrlhd& isg Tlaisyß; m%fNaoh 

^Tlaisldrlhd& fj; bf,lafg%dakj,g .uka l< yels h' fï bf,lafg%dak m%jdyh" 

.e,ajdks fldaIj, § m%;sl%shdjla u`.ska iajhxisoaOj ckkhl< yels w;r" th úoHq;h 

njg mßj¾;kh fõ' tfia u úoHq;a úÉfþok fldaIj, § ndysr úoHq;a m%Njhla u`.ska 

úoHq;a Odrdjla heùfuka iajhxisoaO fkdjk m%;sl%shdjla isÿ lr ,Sug ;e;a l< yels h' 

úoHq;a ridhkfha § frfvdlaia m%;sl%shdj, uQ,sl lreKq" .e,ajdks fldaI" úoHq;a 

úÉfþok fldaaI iy úoHq;a úÉfþokfha fh§ï fuu tallfha § úia;r lrkq ,efí' 

3.1 ikakdhl;dj (Conductivity) 
tÈfkod Ôú;fha § wmg lvodis" ,S" ùÿre" ma,diaála" rn¾" f,day yd ixhqla; øjH ^úúO 

j¾.fha øjH wvx.= ñY%Khla& jeks úúO oE wm Ndú;hg .kS' fï øjHj,g úúO .=K 

we;s w;r" ta fya;=fjka úúO Ndú; we;' hï øjHhla ;=<ska úoHq;h .uka lsÍug we;s 

yelshdj" tjeks jeo.;a .=Khls' ødjKhl úoHq;a ikakdhl;dj .ek i,ld ne,Sug 

m%:u wm úiska mo lsysmhla w¾:l:kh l< hq;=j we;' úoHq;a m%;sfrdaOh" R hk 

ixfla;fhka ksrEmKh jk w;r" th ukskq ,nkafka ´ï ^& hk tallfhks' 

wka;¾cd;sl tall l%uhg ^SI tAll& wkqj ´ï hkak kg m2 
hkakg iudk fõ' ùiagka 

fia;=jl wdOdrfhka fuh uek .; yels h' ´kE u jia;=jl úoHq;a m%;sfrdaOh tys È.g 

^l& wkqf,dauj iudkqmd;sl jk w;r" tys j¾.M,hg ^A& m%;sf,dauj iudkqmd;sl fõ' 

tkï" 

   𝑅 ∝ 𝑙 iy 𝑅 ∝
ଵ

஺
 

tuksid, 𝑅 ∝
௟

஺
 

    𝑅 = 𝜌
௟

஺
 

 
iudkqmd;sl ksh;h jk ρ ^frda& m%;sfrdaOl;dj ^resistivity& ^úYsIag m%;sfrdaOh& f,i  

ye`oskafõ' tys SI tAll  m jk w;r"  cm hk tallh o nyq,j Ndú; fõ' fN!;slj 

óg¾ tlla È." j¾.óg¾ tll ^1 m2
& yrialv j¾.M,hla we;s øjHhl m%;sfrdaOh" 

m%;sfrdaOl;dj f,i .; yels h. fï wkqj 1  m = 100 cm fõ. 
 
m%;sfrdaOfha ^R& mriamrh" ikakhk;dj conductance (G) fõ' 
 

ikakhk;dj(𝑮) =
𝟏

𝑹
 hk iïnkaO;dj wmg ,efí' 
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ikakhk;dfõ SI tallh iSukaia jk w;r th ‘S’ hk ixfla;fhka oelafõ' th ohm–1 

(mho f,i o Ndú; fõ) fydaa –1 
hkakg iudk fõ.  

jeäÿrg;a fufia o ,súh yels h' 
 

ikakhk;dj (𝑮) =
𝟏

𝑹
 =  

𝑨

𝝆𝒍
=   𝑨

𝒍
 

m%;sfrdaOl;dfõ mriamrh,
𝟏

𝝆
=   , hkak ikakdhl;dj (conductivity) ^úYsIag 

ikakhk;dj& f,i ye`Èkafõ' th κ hk ixfla;fhka (.%Sla, kappa) oelafõ. 
ikakhk;dfõ SI tallh S m–1 

fõ' tfy;a S cm–1 
hk tallh o nyq,j Ndú; fõ' óg¾ 

tll ^1m& È.la we;s j¾. óg¾ tll ^1 m2
& yrialv lafIa;%M,hla we;s øjHhl 

ikakhk;dj" tys ikakdhl;dj fõ' tfia u 1 S cm–1 = 100 S m–1 
nj i,lkak' 

 
 
 
 
 
 

 
 

13'1 rEmh m%;sfrdaOh yd m%;sfrdaOl;dj 

 
ikakdhl;dj yd m%;sfrdaOl;dj ta øjHhg ^f,dayhg fyda okakd idkaøKhla we;s 

whksl ødjKhlg& wdfõKsl jQ ksh;hka fõ' flfia jqj o ikakdhl;dj fyda 

m%;sfrdaOl;dj WIaK;ajh wkqj fjkia jk ksid tajd uksk WIaK;ajh i`oyka lsÍu 

jeo.;a fõ' idudkHfhka ødjKhl WIaK;ajh fi,aishia wxYl tllska fjkia jk 

úg ikakdhl;dj 2]l m%udKhlska fjkia jk nj ksÍlaIKh lr we;'  

 

f,day jeks øjHj, wvx.= bf,lafg%dak m%jdyh fya;=fjka ta ;=<ska úoHq;h ikakhkh 

l< yels h' tjeks øjH úoHq;a ikakdhl f,i ye`Èkafõ' tfuka u ødjKhl fyda ú,Sk 

øjhl wvx.= whk m%jdyh fya;=fjka o úoHq;h ikakhkh l< yels h' fïjd whksl 

ikakdhl f,i ye`Èkafõ' tneúka øjHhla ;=<ska úoHq;h .uka lsÍug kï úoHq;a 

lafIa;%fha .uka l< yels bf,lafg%dak ^isÿre fyda Ok wdfrdamK& fyda whk mej;sh 

hq;=h' 

 
ødjK" m%n, úoHq;a úÉfþoHh" ÿn, úoHq;a úÉfþoHh iy úoHq;a wúÉfþoHh ^mßjdrl& 

f,i j¾. l< yels h' ødjKhl § mQ¾Kj whkslrKh jk m%n, wï,$ m%n, Niau 

iy whksl ixfhda. m%n, úoHq;a úÉfþoHh f,i ie,fla' fujeks ødjKj, we;s whk 

idkaøKh" Ndú; l< m%n, úoHq;a úÉfþoHfha idkaøKhg iudkqmd;sl fõ' NaCl, 
KNO3, HCl, NaOH jeks øjHj, c,Sh ødjK m%n, úoHq;a úÉfþoH i`oyd ksoiqka fõ' 

c,Sh ødjKfha § Nd.slj whkslrKh jk øjH ÿn, úoHq;a úÉfþoH f,i ye`Èkafõ' 

CH3COOH, NH3, H2O jeks ÿn, fn%dkaiagâ wï, yd Niau ÿn, úoHq;a úÉfþoH i`oyd 

ksoiqka fõ' wfkla j¾.h jkafka c,Sh udOHhl § whk iEÈh fkdyels øjHhs' tajd 

úoHq;a wúÉfþoH fydaa mßjdrl f,i y`ÿkajkq ,nk w;r" tajd úoHq;h ikakhkh 

Odrdj 
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fkdlrhs' fnkaiSka (C6H6) yd N+ñf;,a jeks wO%eùh ldnksl ixfhda. tjeks úoHq;a 

wúÉfþoH i`oyd ksoiqka fõ' 
 

3'2 rEmfha oelafjk mßÈ È. (l) jk yd yrialv j¾.M,h A jk >kldNhl yevh 

we;s" Wml,ams; ødjK fldgil ;nd we;s úreoaO wdfrdams; f,day bf,lafg%dav folla 

Ndú;fhka úoHq;a úÉfþoH ødjKhl ikakdhl;dj yd m%;sfrdaOl;dj uek .; yels 

h' 
 

 

 

 

 

 

 

 

 

3'2 rEmh úoHq;a úÉfþoH ødjKhl ikakdhl;dj yd m%;sfrdaOl;dj 

3.1.1 ødjKhl ikakdhl;dj flfrys n,mdk idOl 
ødjKhl ikakdhl;dj flfrys n,mdk idOl lsysmhla we;' tajd kï ødjHfha 

iajNdjh" ødjHfha idkaøKh iy WIaK;ajh fõ' fï ish¨ idOl ikakdhl;dj 

flfrys n,mdkafka wdfrdamK jdylj, ip,;dj" ta idOl u; r`od mj;sk neúks' 

iEfok whk fyda wdfrdamK jdyl m%udKh" øjHfha iajNdjh u`.ska ;SrKh jk neúka 

th b;d jeo.;a idOlhls' m%n, úoHq;a úÉfþoHh" c,sh ødjKfha § (WodyrK: NaCl, 
KCl) mQ¾Kj whk njg ú>gkh jk neúka tajdg úoHq;h ikakhkh l< yels h' 

flfia jqj o fï m%n,úoHq;a úÉfþoHj, >k wjia:dfõ § ip, whk fkdmj;sk 

neúka tajd >k wjia:dfõ § úoHq;h ikakhkh fkd lrhs' tfy;a fïjd ú,Sk 

wjia:djg ^WodyrK( NaCl(l)& m;a l< fyd;a whkj,g ip,;djla ,efnk neúka 

úoHq;h ikakhkh l< yels fõ' wfkla w;g" ÿn, wï, yd ÿn, Niau c,fha § 

Nd.slj whkSlrKh jqj;a tys § whksl m%fNao iEfok neúka tjeks ødjKj,g o 

úoHq;h ikakhkh l< yels h' 
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3'1 ksoiqk 

my; i`oyka l=uk øjH c,fha Èh l< úg úoHq;a ikakdhl;djla we;s fõ o@ 

(a) fïi ¨Kq (b) .aÆfldaia (c) úkdlsß 
 
ms<s;=r 

(a) fïi ¨Kqj, ridhksl iQ;%h NaCl fõ'th iïmQ¾Kfhka c,fha Èh ù Na+ 
iy 

Cl- 
whk iEfoa' fïi ¨Kq c,fha § whk idok øjHhla neúka thg úoHq;h 

ikakhkh lsÍug yels fõ' 
(b) .aÆfldaia hkq wKql iQ;%h C6H12O6 jk ldnksl ixfhda.hls' .aÆfldaia c,fha 

Èh l< úg whksl m%fNao fkd iEfoa' tuksid .aÆfldaia úoHq;h ikakhkh 

fkd lrhs'  
(c) úkdlsßj, jeämqr u mj;skafka weisála wï,h" CH3COOH fõ' weisála wï,h 

ÿn, wï,hla neúka c,fha u`o jYfhka Èh ù H3O
+ 
yd CH3COO- 

whk idohs' 

úkdlsß ødjKhl whk mj;sk neúka thg úoHq;h ikakhkh lsÍfï yelshdj 

we;'  

 

ødjKhl ikakdhl;djg n,mdk wfkla jeo.;a idOlh jkafka idkaøKhhs' ;kql 

c,Sh ødjKhl idkaøKh wvq lrk úg ta iu`. ikakdhl;dj o wvq fõ' óg fya;= 

jkafka ;kql lsÍfï § ødjKfha whk w;r we;s wka;¾l%shd m%udKh wvq ùuhs' 

ikakdhl;dj flfrys idkaøKfha n,mEu 3'1 j.=fjka olajd we;' 

3'1 j.=j 298 Kys § úúO c, ksheÈj, yd ødjKj, ikakdhl;d 

ksheÈh ikakdhl;dj / μS cm-1 
wdiq; c,h 1 – 2 
0.01 mol dm-3 KCl ødjKh 1,480 

0.10 mol dm-3 KCl ødjKh 12,400 

1.0 mol dm-3 KCl ødjKh 110,000 
,sx c,h 100 – 200 
k, c,h 50 – 150 
uqyqÿ c,h 40,000 

 μS: micro seimans 

ødjKhl WIaK;ajh" ukskq ,nk ikakdhl;d w.hka flfrys ie,lsh hq;= n,mEula 

we;s lrhs' ødjKhl WIaK;ajh jeä lrk úg whkj, fõ.h jeä jk neúka fok ,o 

idkaøKhla we;s ødjKhl ikakdhl;dj jeä lsÍug th fya;= fõ' ta n,mEu my; 3'2 

j.=fjka meyeÈ,sj oel .; yels fõ' 
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3'2 j.=j úúO WIaK;ajj, § KClys c,Sh ødjKj, ikakdhl;d 

 

 

 

 

fok ,o WIaK;ajhl § yd fok ,o úoHq;a lafIa;%hl § hï whkhla u`.ska f.k hk 

Odrdj" whkj, idkaøKh yd tajdfha fõ.h u; r`od mj;S' whkhl fõ.h" tys 

wdfrdamKh" m%udKh yd imhk ,o úoHq;a lafIa;%fha úNj wkql%uKh u; r`od mj;S' 

3'3 j.=j wkqj" H+
 yd OH-

 whkj, m%udKh idfmalaIj l=vd neúka tajdg by< u fõ. 

we;s nj fmfka' ta wkqj fï whk c,Sh ødjKhl ikakdhl;dj flfrys úYd, 

jYfhka odhl fõ' 

3'3 j.=j úNj wkql%uKh 1 V cm-1
 iy 298 K hgf;a c,Sh ødjKj, § whkj, fõ. 

whkh fõ.h/ mm min-1 whkh fõ.h/ mm min-1 
H+ 2.05 NO3

- 0.40 
OH- 1.12 Cl- 0.42 

Na+ 0.29 SO4
2- 0.88 

K+ 0.42 Ca2+ 0.67 
 

c, ksheÈhl we;s whk wka;¾.;h úYaf,aIKh lsÍfï § ødjKhl ikakdhl;dj b;d 

jeo.;a fõ' m%dfhda.slj ødjKhl ikakdhl;dj ukskafka ikakdhl;d ógrh u`.sks' 

fï ñkqï" ,jK;dj m%udKk lsÍug" ødjH;d .=Ks; .Kkh lsÍug iy fjk;a úúO 

Ndú; i`oyd fhdod .; yels h' 

3.2    iu;=,s;dfõ mj;sk bf,lafg%dav 
3.2.1 f,day – f,day whk bf,lafg%dav  
bf,lafg%dav iu;=,s;;dj iúia;rj yeoEÍug m%:ufhka" bf,lafg%davhla ks¾udKh 

lsÍfï uQ,sl ixl,amh jk ødjK ;=< § f,dayj, m%;sl%shdldß;ajfha yeisÍu wjfndaO 

lr .; hq;= h' 

f,day" m%;sl%shd lsÍfï § bf,lafg%dak bj;a lr Ok whk njg m;a jk nj wms oksuq' 

f,day" tajdfha whk ødjK iu`. m%;sl%shd lr tajdfha wkqrEm whk njg m;a fõ' 

ksoiqka f,i Mg(s), Zn(s) yd Cu(s) hk f,day u`.ska wkqrEm legdhk jk Mg2+(aq), 
Zn2+(aq) yd Cu2+(aq) iEfoa' fuys § Ok yd RK wdfrdamK my; m%;sl%shdfõ oelafjk 

wdldrhg iEfoa' 

Mg(s)    Mg2+(aq)  + 2e 

th fufia isÿ fõ( Mg f,dayh" Mg2+ 
whk wvx.= ødjKhl .s,ajQ úg ue.akSishï 

mrudKq" bf,lafg%dak bj;a lr Mg2+
 whk njg m;a ùug keUqrejla we;' 

idkaøKh / mol dm-3 ikakdhl;dj / μS cm-1 
 0 oC 13 oC 25 oC 
1.00 KCl  ødjKh 6.5 × 104 9.8 × 104 1.1 × 105 

0.10 KCl  ødjKh 7.2 × 103 1.1 × 104 1.3 × 104 

0.01 KCl  ødjKh 7.8 × 102 1.2 × 103 1.4 × 103 
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fuys § bj;a jk bf,lafg%dak my; 3'3 rEmfha mßÈ f,dayh u; b;sß fõ' 

 

 

 

 

 

 

 

  3'3 rEmh Mg2+(aq) whk ødjKhl § Mg f,dayfha yeisÍu 

Mg oKavla" fuf,i Mg2+ 
whk ødjKhl .s,ajQ úg by; wdldrhg ue.akSishï u; 

bf,lafg%dak ia;rhla jyd ks¾udKh fõ' th ødjKfha we;s Ok wdfrdams; Mg2+ 
whk 

ia;rhlska jg fõ' f,dayh u; we;s RK wdfrdamK u`.ska Ok whk wdl¾IKh jk 

ksid fï ia;r fol tlsfklg wdikakj msysghs' úreoaO wdfrdams; m%fNao w;r 

wdl¾IK n, m%udKj;a ;rï by< .sh úg we;eï Ok whk .s,syS .sh bf,lafg%dak 

kej; ,nd .kS' iEfok f,day mrudKq kej; f,day oKavg iú fõ' f,day whk 

mDIaGfhka bj;a jk Ys>%;dj iy tajd kej; mDIaGhg tl;= jk YS>%;dj iudk jk úg 

.;sl iu;=,s;;djla we;s jkq we;' fï wjia:dfõ § ue.akSishï oKav u; ksh; RK 

wdfrdamKhla we;s w;r th jgd ksh; Mg2+ 
whk ixLHdjla mj;S' fï .;sl 

iu;=,s;;dj 3'4 rEmfha oelafõ' tys ue.akSishï oKav u; we;s RK wdfrdamK 

m%udKh;a th jgd we;s Ok wdfrdamK m%udKh;a ;=,s; ù we;' fujeks ;;a;ajhla w;a 

lr .;a moaO;shla zbf,lafg%davhlaZ f,i w¾: oelafõ' 

f,dayhla tys whk iu`. .;sl iu;=,s;;djg t<ö we;s moaO;shla bf,lafg%davhla 

f,i w¾: oelaúh yels h' 

 

 

 

 

 

 

3'4 rEmh c,Sh Mg2+
whk ødjKhla iu`. Mg f,dayh iu;=,s;j we;s úg tys yeisÍu 
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by; úia;rh wkqj we;s jk iu;=,s;h ÈYd follg mj;sk nj is; ;nd .kak' tla 

ÈYdjla kï Mg f,dayh" Mg2+(aq) whk njg m;a ùuhs' wfkla ÈYdj Mg2+(aq) whk" 

Mg f,dayh njg m;a ùu fõ' fjk;a wdldrhlg lsj fyd;a" tla ÈYdjlg Mg 
TlaislrKh jk w;r" wfkla ÈYdjg Mg2+(aq) TlaisyrKh fõ' ñka oelafjkafka 

iuia; moaO;sh TlaislrK – TlaisyrK hq.auhla njhs'   

fï wkqj" f,dayh iy ødjKh$ c,h w;r w;=re uqyqKf;a § fï wdfrdamK fjka ùu 

yg .kakd nj is;sh yels h' f,dayfha il%sh;dj wkqj wdfrdamK fjka ùug olajk 

keUqre;dj ;SrKh fõ' ksoiqkla f,i wm Cu f,dayh Ndú; l< fyd;a tys § we;s jk 

wdfrdamK fjka ùu Mg Ndú; l< úg we;s jk wdfrdamK fjka ùug idfmalaIj wvq 

fõ' úoHq;a ridhkfha § f,dayj, il%sh;dj fï i`oyd n,mdk wdldrh idlÉPd flf¾ 

^iúia;r idlÉPdjla miqj olajd we;&' 

 

 

 

 

 

 

 

3'5 rEmh  Mg yd Cu f,day" c,Sh whk ødjKj, § olajk .;sl iu;=,s;;dj' 

Mgj,g jvd Cu j, il%sh;dj wvq ksid Cu u`.ska wvq Cu2+ 
whk 

m%udKhla iEfoa' 

fmdÿfõ .;a l< ksoyia jk hï whkhla" kej; bf,lafg%dak ,nd f.k f,dayh u; 

;ekam;a ùug jeä keUqrejla olajhs kï" iu;=,s;;dj ,nd .;a úg f,dayh u; we;s 

wdfrdamK m%udKh o ødjKfha we;s f,day whk m%udKh o idfmalaIj wvq fõ' fï nj 

3'5 rEmfha ixikaokh lr we;' 

by; moaO;sj, .;sl iu;=,s;;dj" my; § we;s iólrK fol u`.ska ,súh yels h' 

tu`.ska moaO;s foflys iu;=,s;;d ,laI fol ixikaokh l< yels fõ' 

Mg2+(aq)  + 2e   ⇌   Mg(s) ………… (1) 

Cu2+(aq)  + 2e   ⇌   Cu(s)  …………..(2) 

3'5 rEmhg wkqj" ^1&ys iu;=,s; ,laIHh ^2&ys iu;=,s; ,laIHhg jvd jï mig keUqre 

fõ' 
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fuys § iu;=,s; m%;sl%shd ,shk wdldrh ie,ls,a,g .; hq;= h' iïuq;shla jYfhka 

by; iEu iu;=,s;hla u ,shkq ,nkafka bf,lafg%dak jï w; me;a;g we;s mßÈ" tkï 

bÈß l%shdj TlaisyrKhla jk mßÈ h' 

by; WodyrKfha § moaO;s foflys iu;=,s; ,laIH tlsfklska fjkia fõ' fï ksid 

iu;=,s;;djg <`.d ùug we;s yelshdj" ixLHd;aul w.hlska m%ldY lrk w;r, fï 

w.h zbf,lafg%dav úNjhZ hk mohg Rcq iïnkaOhla we;' ir,j lsj fyd;a ta 

iu;=,s; ,laIHj, fjki ixLHd;aul w.hlg iïnkaO lsÍug ork W;aidyhla f,i 

bf,lafg%dav úNjh ie,lsh yels h' uQ,O¾u wdY%s;j fuh ,nd .ekSu myiq h' 

ue.akSishï bf,lafg%davh ie,l+ úg ødjKfha Ok iajNdjh yd f,dayfha RK 

iajNdjh w;r úYd, fjkila ;sfí' fldm¾ bf,lafg%davfha fï fjki l=vd h' fï 

lreK f,daay ‐ ødjK w;=re uqyqKf;a we;s jk wdfrdamK fjka ùu ksid úfYaIs; 

bf,lafg%davhla u; we;s jk úNjh wjfndaO lr .ekSu i`oyd fhdod .; yels h' 

fï úNj fjki fjda,aàh;dj f,i jd¾;d l< yels h' Ok iajNdjh yd RK iajNdjh 

jeä jk úg fjda,aàh;dj o jeä fõ' wjdikdjlg" by; moaO;shla fl<ska u 

fjda,aÜógrhlg iïnkaO lsÍfuka fjda,aàh;dj uek .; fkdyels h' 

fjda,aÜ ógrh f,day oKavg iïnkaO lsÍu myiq jqj;a .eg¨j jkafka th ødjKhg 

iïnkaO l< hq;af;a flfia o hkak h' l=uk wdldrfha f,day l+rla ødjKfha .s,ajQj;a 

by; oelajQ wdldrfha iu;=,s;;djla th jgd we;s fõ' tneúka fyd`o u ñkqu ,nd .; 

yelafla wjYH f,day l+r iy Ndú; lrk wfkla oKav w;r hï wdldrhl 

iïnkaO;djla we;s lsÍu u`.sks' 

ñka fmfkkafka" f,day oKav yd ødjKh w;r ksrfmalaI úNj wka;rh uek .ekSu 
wjYH fkdjk njhs' tkï( iei`ÿï bf,lafg%davh kñka y`ÿkajk m%ñ;s.; moaO;shla 
iy by; moaO;sh w;r fjda,aàh;dj ixikaokh lsÍu muKla m%udKj;a fõ' fuys § 

Ndú; lrk m%ñ;s.; moaO;sh jkafka iïu; yhsv%cka bf,lafg%davhhs ^SHE&' th 3'6 
rEmfha olajd we;' 

iu;=,s; moaO;shl ;;a;aj fjkia lsÍfuka tys iu;=,s; ,laIHh fjkia l< yels nj 

12 jk tallfha ^iu;=,s;;dj& § yodrd we;af;uq' tuksid idOdrK iei`§ula isÿ lsÍu 

msKsi moaO;sfha ;;a;aj m%ñ;s.; l< hq;= nj fmkS hhs' 

iïu; yhsv%cka bf,lafg%davh i`oyd my; ;;a;aj Ndú; fõ' 

 101325 Pa ~100 kPa fyda 1 atm mSvkfha we;s yhsv%cka jdhqj 

 298 K (25 °C) WIaK;ajh 

 1.0 mol dm-3 
yhsv%cka whk idkaøKh we;s ødjKh 
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3'6 rEmh iïu; yhsv%cka bf,lafg%davh 

fï bf,lafg%davfha § yhsv%cka jdhqj iújr ma,eákï ;yvqj msi f.k .,d hk úg 

yhsv%cka jdhqj iy ødjKfha we;s yhsv%cka whk w;r iu;=,s;;djla we;s fõ' fï 

l%shdj ma,eákï u`.ska W;afm%arKh fõ' 

2H+(aq)   +   2e  ⇌  H2(g) 

oeka wms fok ,o bf,lafg%davhl úNjh uek .kAfka flfia oehs i,ld n,uq' fï 

i`oyd wm úiska iïu; yhsv%cka bf,lafg%davh iy uek .ekSug wjYH bf,lafg%dav 

moaO;sh iïnkaO l< hq;= h' WodyrK jYfhka ue.akSishï whk ødjKhl .s,ajQ 

ue.akSishï f,day bf,lafg%davhla i,luq' ta moaO;sfha úNjh uek .ekSu i`oyd tajd 

ikakdhl lïìhlska (Pt) iïnkaO l< hq;= w;r" ødjK fol 3'7 rEmfha wdldrhg 

,jK fia;=jla u`.ska iïnkaO l< hq;= fõ' 

 

3'7 rEmh iïu; yhsv%cka bf,lafg%davh Ndú; lr bf,lafg%dav úNjh uekSu 

,jK fia;=j u`.ska øj ikaêhla ks¾udKh jk w;r" tu`.ska úoHq;a mßm:h iïmQ¾K 

fõ' th fmdgEishï khsfÜ%Ü jeks úoHq;a úÉfþoHhl ødjKhla msrjQ ùÿre k,hla fõ' 

lïìh 

lïìh 
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tys fofl<jr mq̈ ka fyda ta.d¾ fc,s u`.ska wen .id we;s w;r" tu`.ska îlr foflys 

we;s ødjK iu`. ,jK fia;=fõ wvx.= oE ñY% ùu j<lS' tla tla me;af;a we;s 

bf,lafg%davhla —w¾O fldaIhla˜ f,i o ye`Èkafõ' 

fuys § ,jK fia;=jg fhdod.kakd úoHq;a úÉfþoHh îlrfha we;s øjH iu`. m%;sl%shd 

fkdlrkakla úh hq;= nj isys ;nd .; hq;= h' 

bf,lafg%dav foflys mj;sk iu;=,s;;d my; oelafõ' 

Mg2+(aq)+ 2e  ⇌   Mg(s)   

2H+(aq)  + 2e   ⇌   H2(g) 

yhsv%ckaj,g jvd ue.akSishï f,dayhg whk njg m;a ùfï yelshdjla we;' fï ksid 

Mg2+/Mg 
iu;=,s;h" H+/H2

 
iu;=,s;hg jvd ol=Kq ÈYdjg nr fõ' ñka yef`.kafka 

ma,eákï ;yvqjg jvd ue.akSishï u; bf,lafg%dak /iajk njhs' tu ksidbf,lafg%dav 

fol u; wdfrdamK m%udKfha fjkila we;s jk w;r" th fhdod .ksñka 

fjda,aÜógrhl wdOdrfhka úNj wka;rh uek .; yels fõ'  

by; wdldrhg uek .;a úNjh" Mg2+(aq)/Mg(s) hk moaO;sfha iïu; bf,lafg%dav 

úNjh f,i ye`Èkafõ' 

f,day$f,day whk bf,lafg%davhla iïu; ;;a;aj hgf;a we;s yhsv%cka bf,lafg%davhla 

iu`. iïnkaO l< úg we;s jk úNj wka;rh" ta f,day$f,day whk bf,lafg%davfha 

iïu; bf,lafg%dav úNjh ^E0
& f,i ye`Èkafõ' ñka ye`.S hkafka" iEu E0 

w.hla u`.ska 

u" yhsv%cka bf,lafg%davfha iu;=,s;;djg idfmalaIj" iu;=,s; ,laIHh fl;rï ÿrg 

jug fyda ol=Kg keUqre ù we;s oehs hkak fmkajk njhs' iu;=,s; wjia:d w;r we;s 

fjki u`.ska f,day bf,lafg%daavh u; iy yhsv%cka bf,lafg%davfha ma,eákï u; we;s 

jk bf,lafg%dak m%udKfha fjki ;SrKh fõ' fuys § ma,eákï mDIaGh u; we;s jk 

bf,lafg%dak ixLHdj fkdi,ld yeßh yels ;rï l=vd hehs iïu; lr f.k we;' tu 

ksid iïu; yhsv%cka bf,lafg%davfha úNjh" ^E0 
w.h& ldur WIaK;ajfha § 0'00 Vfõ 

hehs i,lkq ,efí' we;s jk úNj wka;rh ukskq ,nkafka fjda,aàh;dj jYfhks' tys 

tall fjda,aÜ ^V& fõ' 

ue.akSishïys RK iajNdjh jeä nj wm okakd neúka ue.akSishïys uek .;a 

bf,lafg%dav úNjh jk 2.37 V hkak RK w.hla fia ie,fla' fuys § ue.akSishï 

RK bf,lafg%davh jk w;r" yhsv%cka bf,lafg%davh" Ok bf,lafg%davh fõ' tu ksid 

Mg2+(aq)/Mg(s)  bf,lafg%davfha iïu; bf,lafg%dav úNjh" E0  = -2.37 Vfõ' 

fufia u Cu2+(aq)/Cu(s) bf,lafg%davfha úNjho uek .; yels h' Cu2+(aq)/Cu(s) 
bf,lafg%davh yhsv%cka ;rï myiqfjka whk njg m;a fkd fõ' 

Cu2+(aq)  + 2e   ⇌   Cu(s) 

2H+(aq)  + 2e   ⇌   H2(g) 
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fï ksid yhsv%ckabf,lafg%davfha mj;sk iu;=,s;;dj jvd;a jïmig keUqrej mj;S' 

fuys m%;sM,hla f,i fldm¾ ;yvqj u; mj;sk bf,lafg%dak m%udKh yhsv%cka 

bf,lafg%davfha ma,eákï ;yvqj u; we;s bf,lafg%dak m%udKhg jvd wvq fõ' 

bf,lafg%dav fol w;r úoHq;a wdfrdamK fjki l=vd jk neúka ta w;r fjda,aàh;dj o 

l=vd w.hls (+0.34 V muKs). 

wfkla m%Odk fjki jkafka fujr fldm¾ bf,lafg%davh jvd;a Ok ^wvq RK& 

úNjhla oeÍuhs' fjda,aÜógrh" yhsv%cka bf,lafg%davh RK bf,lafg%davh f,i;a 

fldm¾ bf,lafg%davh Ok bf,lafg%davh f,i;a fmkakqï lrkq we;' bf,lafg%dav 

úNjh  + 0.34 V f,i igyka fõ' 

^Odrdj .,k úg fjda,aàh;dj o wvq fõ' jvd;a ksjerÈ ixikaokhla lsÍu i`oyd ljr 
;;a;ajhl § jqj o we;s úh yels Wmßu fjda,aàh;dj uek .ekSu jeo.;a fõ' fï w.h 

úoHq;a .dul n,h ^e.m.f& f,i y`ÿkajkq ,efí' bÈß fldgil § fï ms<sn`o j jeäÿr 
idlÉPd lrkq we;' 

bf,lafg%dav i`oyd iïuq;sl wxlkh 
yhsv%cka bf,lafg%davh fufia ksrEmKh lrkq ,efí' 

 

by; úia;r l< mßÈ f,day$f,day whk bf,lafg%davhl iïu; bf,lafg%daav úNjh 

hkq iïu; ;;a;ajfha we;s yhsv%cka bf,lafg%davh iu`. th wE`od we;s úg ,efnk 

úNj wka;rh fõ' 

bf,lafg%dav úNjh i`oyd ,efnk ñkqïj,g wkqj yhsv%cka bf,lafg%davfha 

iu;=,s;;djg idfmalaIj f,day$ f,day whk bf,lafg%davhl iu;=,s;;dj mj;sk 

ia:dkh ;SrKh l< yelss fõ' 

o¾YSh iïu; bf,lafg%dav úNj lsysmhla my; j.=fõ oelafõ' 

f,day$f,day whk bf,lafg%davh E°/ V 
Mg2+(aq)/ Mg(s) -2.37 
Zn2+(aq)/ Zn(s)  -0.76 
Cu2+(aq)/ Cu(s)  +0.34 
Ag+(aq)/ Ag(s)  +0.80 

fï isria f¾Ldj u`.ska ødjKh iy 

jdhquh H2 w;r iSudj olajkq ,efí' 

fï fï isria f¾Ldj u`.ska Pt iy jdhquh 

H2 w;r w;=re uqyqK; olajkq ,efí' 
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fuys i`oyka jk E° w.hka iei`Èfuka jvd;a u jï mig keUqre jk iu;=,s;;d we;s 

bf,lafg%davj,g jvd;a RK E° w.hka we;s nj oel .; yels h' óg fya;=j" ta f,day 

myiqfjka whk njg m;a ù uqodyßk bf,lafg%dak" f,dayh u; b;sß ùuhs' myiqfjka 

bf,lafg%dak uqod fkdyßk f,day bf,lafg%davj, iu;=,s;;dj jvd;a ol=Kq mig 

keUqre ù we;' tajdfha E° w.hka jvd;a Ok jk nj fmfka' 

by; oelajQ f,day$f,day whk bf,lafg%davj,g wu;rj ;j;a j¾.j, bf,lafg%dav o 

we;' tajd my; olajd we;' 

3.2.2 f,day‐wødjH ,jK bf,lafg%dav 
bf,lafg%dav i`oyd jk w¾: oelaùug wkqj tl u uQ,øjHfha TlaislD; iy Tlaisyß; 

m%fNao ;sîu bf,lafg%dav iE§ug w;HjYH fõ' fï wkqj f,dayhla" ta f,dayfha u >k 

wjia:dfõ we;s ,jKhla iu`. iam¾Yj mj;sk úg th f,day wødjH ,jK hk j¾.fha 

bf,lafg%davhla fõ' le,u,a bf,lafg%davh yd is,aj¾‐is,aj¾ laf,darhsâ bf,lafg%davh 

fï i`oyd ksoiqka fõ' 3'8 rEmfhka le,u,a bf,lafg%davfha wx. iúia;rj olajd we;' 

Pt lïìh fhdod we;af;a ndysr mßm:h iu`. úoHq;a iïnkaOhla we;s lsÍu msKsi h' 

ix;Dma; KCl ødjKhla úoHq;a ikakhkh i`oyd fhdod we;' 

 
 

Hg2Cl2(s)  +  2e  →  2Hg(l)  + 2Cl-(aq) 

3'8 rEmh le,u,a bf,lafg%davh 

is,aj¾‐ is,aj¾ laf,darhsâ bf,lafg%davh f,day wødjH ,jK bf,lafg%davhla i`oyd 

;j;a ksoiqkls' fï bf,lafg%davfha w;HjYH wx.hla jkafka AgCl wdf,ams; is,aj¾ 

lïìhls' th KCl hk úoHq;a úÉfþoHh iu`. iam¾Yj mj;S' bf,lafg%davh ndysr 

ødjKhla iu`. iïnkaO flfrk wka;h fï bf,lafg%davfha jeo.;a u fldgi fõ' 

th ms̀.ka ueá ^Ceramic& lajdÜia" jhsl¾ ^Vycor&" ùÿre fl`È ^glass fibre& jeks oehlska 

ksu ù we;' 3'9 rEmh u`.ska is,aj¾‐is,aj¾ laf,darhsâ bf,lafg%davh fmkakqï lrhs' 

fojk w¾O fldaIh iu`. iïnkaO 

lsÍug 
fjkalrKh 

Pt bf,lafg%davh 

ix;Dma; KCI ødjKh 

le,u,a mdmamh 
øj riÈh (Hg)  
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AgCl(s) + e  → Ag(s)  + Cl-(aq) 

3'9 rEmh is,aj¾/ is,aj¾ laf,darhsâ bf,lafg%davh 

idudkHfhka le,u,a bf,lafg%davh iy is,aj¾‐is,aj¾ laf,darhsâ bf,lafg%davh 

iei`ÿï bf,lafg%davh (reference electrode) f,i ye`Èkafõ' fïjdfha úNjh mÍlaIKh 

w;r;=r § fndfyda ÿrg u ksh;hlaj mj;S' 

3.2.3 jdhq bf,lafg%dav 

yhsv%cka bf,lafg%davh 
iïu; yhsv%cka bf,lafg%davh jdhq bf,lafg%davhla i`oyd ksoiqkla fõ' fuys § Ndú; 

jk iïu; ;;a;ajh jkafka 1.0 mol dm-3 H+ 
whk idkaøKh;a" 1 atm mSvkfha we;s H2 

jdhqj iy 298 Kl WIaK;ajhls' fujeks yhsv%cka bf,lafg%davhla iïu; yhsv%cka 

bf,lafg%davhla f,i ye`Èkafjk w;r fmr i`oyka l< mßÈ fuys úNjh 0.00 V f,i 

w¾: olajd we;' 

2H+(aq)  + 2e   ⇌   H2(g)   

laf,daÍka bf,lafg%davh 

laf,daÍka Tlaisldrlhla f,i jvd;a m%lg h' úúO øjHj, TlaislrK yd TlaisyrK 

yelshdj wkqj tajd fY%aKs.; lr we;s úoHq;a ridhksl fY%aKsfha msysàug wkqj 

laf,daÍka jeks jdhqj, bf,lafg%dav m%;sl%shd msßlaish yels fõ' kej;;a" fmr isÿ l< 

mßÈ yhsv%cka bf,lafg%davhg idfmalaIj tys iu;=,s; wjia:dfjys msysàu uek .; 

yels fõ' 

Cl2(g)  + 2e   ⇌   2Cl-(aq) 

iqmqreÿ mßÈ fuys § o m%;sl%shdfõ jï mig bf,lafg%dak tl;= lr we;s nj wjOdrKh 

lrkAk' Cl2 jdhqj iólrKfha ol=Kq mi fkdj jï mig tl;= lsÍfuka m%;sl%shdj isÿ 

ùfï § TlaisyrKhla jk nj olajhs' fï laf,daÍka bf,lafg%davh" yhsv%cka 

bf,lafg%davh ks¾udKh l< wdldrhg u" 1.0 mol dm-3
 idkaøKh we;s laf,darhsâ whk 
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ødjKhl .s,ajQ ma,eákï bf,lafg%davhla jgd laf,daÍka jdhqj nqnq<kh lsÍfuka idod 

.; yels h' 

3.2.4 frfvdlaia bf,lafg%dav 
fï j¾.fha bf,lafg%dav" frfvdlaia m%;sl%shdj, § ks;r yuq fõ' frfvdlaia 

bf,lafg%davj, TlaislrKh jk yd TlaisyrKh jk m%fNao fol u ødjKh ;=< ;sìh 

hq;= h' ndysr mßm:h iu. úoHq;a iïnkaOhla we;s lsÍug Pt lïìhla Ndú; flf¾' 

fujeks frfvdlaia bf,lafg%davhla 3'10 rEmfha § we;' 

Fe2+/ Fe3+ frfvdlaia bf,lafg%dav moaO;sh 
Fe(II) whk myiqfjka Fe(III) whk njg TlaislrKh l< yels w;r" Fe(III) whk" 

Fe(II) whk njg TlaisyrKh lsÍu o ;rula myiq h' fï iu;=,s;;dj fufia oelaúh 

yels h' 

Fe3+(aq)  +    e   ⇌   Fe2+(aq) 
 

fï bf,lafg%davfha frfvdlaia úNjh uek .ekSu msKsi idkaøKh 1.0 mol dm-3 ne.ska 

jk Fe(II) whk yd Fe(III) whk hk fol u wvx.= ødjKhl ma,eákï bf,lafg%davhla 

.s,ajd" th iïu; yhsv%cka bf,lafg%davhg iïnkaO l< hq;= fõ' 

 
Fe3+ (aq)  +  e  ⇌  Fe2+ (aq) 

3'10 rEmh Fe3+/  Fe2+
 frfvdlaia bf,lafg%dav moaO;sh 

 

 bf,lafg%dav iïuq;sl wxlkfhka oelaùfï§ l,dm folla fjka jk udhsu isria 

brlska “|”ksrEmKh flf¾' 
WodyrK ‐ jdhq bf,lafg%dav: Pt(s)|O2(g)|OH-(aq) 

 iEu ridhksl m%fNaohla wi, u fN!;sl wjia:d i`oyka l< hq;= w;r" yels 

iEu wjia:djl § u ;;a;ajh we;=<;a l< hq;= h' 

WodyrK ‐ frfvdlaia bf,lafg%dav: Pt(s)|Fe2+(aq,1 mol/dm3), Fe3+(aq,1 mol/dm3) 

úúO bf,lafg%dav i`oyd iïuq;sl wxlkh" WodyrK iys;j my; j.=fõ idrdxY lr 

we;' 

 

ksIal%Sh f,dayuh bf,lafg%davh 

^ksoiqka Pt fyda Pd& 

Fe3+ (aq)/ Fe2+ (aq) 

wvx.= ødjKh 
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j.=j 3'4 úúO bf,lafg%davj, idrdxY 

bf,lafg%dav 

j¾.h 

iïuq;sl wxlkh frfvdlaia 
hq.,h 

TlaisyrK w¾O 
m%;sl%shdj 

f,day - 
f,day whk 

M(s)|Mn+(aq) Mn+(aq)/ M(s) Mn+(aq) + ne → M(s) 
Zn(s)|Zn2+(aq) Zn2+(aq)/ Zn(s) Zn2+(aq) + 2e → Zn(s) 

f,day – 
wødjH ,jK 

M(s)|MXn(s)|X-(aq)  MXn(s)/ M(s) MXn(s) + ne →                 
M(s) + nX- (aq) 

Ag(s)|AgCl(s)|Cl-(aq) Ag+(aq)/Ag(s) AgCl(s) + e →  
    Ag(s) + Cl-(aq) 

Pt(s)|Hg(l)|Hg2Cl2(s)|Cl-

(aq) 
Hg2Cl2(s)/ Hg(l) Hg2Cl2(s) + 2e →  

    2Hg(l) + 2Cl-(aq) 
jdhq Pt(s)|X2(g)|X+(aq) X+(aq)/ X2(g) X+(aq) + e → ½X2(g) 

Pt(s) |X2(g) |X−(aq) X2(g)/ X−(aq) ½X2(g) + e → X−(aq) 
Pt(s)|H2(g)|H+(aq) H+(aq)/ H2(g) H+(aq) + e → ½H2(g) 
Pt(s)|O2(g)|OH−(aq) O2(g)/OH−(aq) 2O2(g) + 2H2O(l) + 4e 

→ 4OH-(aq) 
frfvdlaia Pt(s)|M+(aq),M2+(aq) M2+(aq)/M+(aq) M2+(aq) + e → 

M+(aq) 
Pt(s)|Sn2+(aq),Sn4+(aq) Sn4+(aq)/Sn2+(aq) Sn4+(aq) + 2e → 

Sn2+(aq) 
 
igyk: Odrdjla .,d hk úg § ^tkï( iu;=,s; fkdjk úg& bf,lafg%dav m%;sl%shd ;ks 

B;,hla fhdod oelaúh hq;= fõ' tfy;a yqfol,d bf,lafg%davhl m%;sl%shd ,sùfï § 

m%;Hj¾; B;, Ndú; l< hq;= h' bf,lafg%dav m%;sl%shd ,sùfï È iEu úg u ridhksl 

m%fNaoj, fN!;sl wjia:d oelsùu wksjd¾h fõ' 

by; WodyrKj, olajd we;s wkaoug w¾O m%;sl%shdj, bf,lafg%dav úNj" TlaisyrK 

úNj f,i olajd we; ^TlaisyrK m%;sl%shdfõ úNjh&' 

fï ksid" úúO frfvdlaia iu;=,s;hka tajdfha iïu; bf,lafg%dav úNjj, ^frfvdlaia 

úNj& wkqms<sfj<g fm< .eiajQ úg wmg úoHq;a ridhksl fY%aKsh f.dvke.sh yels fõ' 

jvd;a RK úNj ^E0
 w.h& we;s bf,lafg%dav" úoHq;a ridhksl fY%aKsfha by<ska msysgd 

we;s w;r" jvd;a Ok úNj ^E0
 w.h& we;s bf,lafg%dav my<ska msysgd we;' fuys 

idrdxYhla 3'5 j.=fõ oelafõ' 
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j.=j 3'5 298 K § f;dard .;a bf,lafg%davj, iïu; bf,lafg%dav úNjh 

TlaisyrK w¾O m%;sl%shdj iïu; TlaisyrK úNj (EӨ / V) 

Li+(aq) + e → Li(s) -3.05 

K+(aq) + e → K(s) -2.93 

Ca2+(aq) + 2e → Ca(s) -2.87 

Na+(aq) + e → Na(s) -2.71 

Mg2+(aq) + 2e → Mg(s) -2.36 

Al3+(aq) + 3e → Al(s) -1.66 

Mn2+(aq) + 2e → Mn(s) -1.18 

2H2O (l) + 2e →H2(g) + 2OH− (aq) -0.83 

Zn2+(aq) + 2e → Zn(s) -0.76 

Fe2+(aq) + 2e → Fe(s) -0.44 

Ni2+(aq) + 2e→ Ni(s) -0.23 

Sn2+(aq) + 2e→ Sn(s) -0.14 

Pb2+(aq) + 2e → Pb(s) -0.13 

H+(aq) + e → 1/2H2(g) 0.0 

Sn4+(aq) + 2e → Sn2+(aq) +0.15 

AgCl(s) + e → Ag(s) + Cl−(aq) +0.22 

Hg2Cl2(s) + 2e → 2Hg(l) + 2Cl−(aq) +0.27 

Cu2+(aq) + 2e → Cu(s) +0.34 

O2(g) + 2H2O(l) + 4e → 4OH−(aq) +0.40 

I2(s) + 2e →2I− (aq) +0.54 

Fe3+(aq) + e → Fe2+(aq) +0.77 

Ag+(aq) + e → Ag(s) +0.80 

Br2(l) + 2e →2Br−(aq) +1.09 

O2(g) + 4H+(aq)+ 4e →2H2O(l) +1.23 

Cl2(g) + 2e  →2Cl−(aq) +1.36 

Au3+(aq) + 3e → Au(s) +1.40 

S2O8
2−(aq) + 2e →2SO4

2−(aq) +2.05 

F2(g) + 2e → 2F−(aq) +2.87 
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Tlaisydrl yd Tlaisldrl 

Tlaisydrlhla hkq fjk;a ridhksl m%fNaohla TlaisyrKhg md;% lrjk øjHhla nj 

wms oksuq' thska fmfkkafka Tlaisydrlhd" fjk;a ridhksl m%fNaohlg bf,lafg%dak 

,nd fok njhs' m%;sf,dau jYfhka Tlaisldrlhd" fjk;a m%fNaohlska bf,lafg%dak ,nd 

f.k" th TlaislrKhg Ndckh lrjhs' 

by; úoHq;a ridhksl fY%aKshg wkqj ue.akSishï" tys whk idoñka bf,lafg%dak uqod 

yeÍu myiqfjka isÿ lrhs' ta ksid ue.akSishï fyd`o Tlaisydrlfhls' wfkla w;g 

fldm¾" myiqfjka whk njg m;a fkdjk neúka tys whk myiqfjka bf,lafg%dak 

,nd f.k f,dayuh fldm¾ njg m;a fõ' tneúka Cu(II) whk fyd`o Tlaisldrhla fõ' 

ñka woyia jkafka úoHq;a ridhksl fY%aKsfha by< we;s ^RK bf,lafg%dav úNj we;s& 

f,day myiqfjka bf,lafg%dak msg lrk nj;a" fyd`o Tlaisydrl jk nj;a h' fY%aKsfha 

by<g h;a u Tlaisydrl .=K ;j;a jeä fõ' 

fY%aKsfha my< we;s f,dayj, whk" myiqfjka bf,lafg%dak ,nd .kS' ta ksid fïjd 

fyd`o Tlaisldrl fõ' fY%aKsfha my<g hkúg f,day whkj, Tlaisldrl .=K ;jÿrg;a 

jeä fõ' 

fjk;a wdldrhlska olajf;d;a" jvd;a RK E0
 w.hla we;s kï iu;=,s; ,laIHh jï 

mig nrj we;s w;r" f,dayh bf,lafg%dak uqod yeÍug jeä keUqrejla olajhs' fï wkqj 

jvd;a RK E0
 w.hla we;s úfYaIs; m%fNao jvd;a fyd`o Tlaisydrl fõ' fY%aKsfha my< 

we;s m%fNaoóg úreoaO wdldrfhka l%shd lrñka" fyd`o Tlaisldrl f,i l%shd lrhs' 

tneúka RK TlaisyrK úNjwe;s Na, Mg, Zn wd§ f,day" uQ,øjH wdldrfhka mej;Sug 

jvd whksl wdldrfhka mej;Sug jeä leue;a;la we;s w;r tajd by< 

m%;sl%shdldß;ajfhka o hqla;h' iïu; yhsv%cka bf,lafg%davfha úNjhg jvd my<ska 

,ehsia;=.; lr we;s m%fNao i`oyd fuys úreoAaO w¾:h i;H fõ' f,day folla iam¾Yj 

we;s úg" jvd RK iïu; bf,lafg%dav úNjhla we;s f,dayh" whksl wdldrhg m;a 

ùug leue;s jk w;r" th wfkla f,dayfha whk TlaisyrKh lsÍug iu;a fõ' 
 
3.3    úoHq;a ridhksl fldaI 
3.3.1 úoHq;a ridhksl fldaIhla ks¾udKh lsÍu 
fï olajd iïu; yhsv%cka bf,lafg%davh" úúO bf,lafg%dav iu`. iïnkaO lr iïu; 

TlaisyrK úNj uek .kakd wdlrh i,ld n,d we;af;uq' iskala w¾O fldaIh iy 

fldm¾ w¾O fldaIh fjda,aÜ ógrhla yryd iïnkaO lr 3'11 rEmfha mßÈ ,jK 

fia;=jla u`.ska ødjK iïnkaO l< fyd;a isÿ jkAafka l=ula oehs fidhd ne,Su l=;=y,h 

okjk iq¨ fõ' 
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3'11 rEmh Zn yd Cu  w¾O fldaI iïnkaO lsÍfuka idod .;a úoHq;a ridhksl fldaIhla 

 
bf,lafg%dav folla" úoHq;a úÉfþoHhla iu`. iam¾Yj we;s by; wdldrfha wegjqula 

úoHq;a ridhksl fldaIhla f,i w¾: oelafõ' úoHq;a ridhksl fldaIhl" fmdÿ úoHq;a 

úÉfþoHhla fyda fjkia úoHq;a úÉfþoH folla ;sìh yels h' miqj i`oyka l< 

wdldrfha fldaIhl" úoHq;a úÉfþoH fol ,jK fia;=jlska iïnkaO lrkq ,efí' 

tlsfklg fjkia úoHq;a úÉfþoH folla w;r we;s jk úNj fjki —øj ikaê úNjh˜ 

f,i ye`Èkafõ' flfia jqj;a fï úNjh úoHq;a úÉfþoH fol ,jK fia;=jla u`.ska 

iïnkaO lsÍfuka wju lr .; yels fõ' ,jK fia;=jla wksjd¾hfhka u ta.d¾ 

fh§fuka fc,s njg m;a lrk ,o" KCl fyda KNO3 jeks úoHq;a úÉfþoHla wvx.= “U” 
yevfha k,hls' tys fofl<jr tla tla bf,lafg%davfha ødjKh ;=< .s,ajkq ,efí' fï 

wdldrfha øj ikaêhla mdr.uH mg,hlska$ m%dÖrhlska$ iújr fjkalrKhlska o 

iEÈh yels h' fïjd ;=<ska o whkj,g .uka l< yels jk neúks' 
 
by; w¾O fldaIj, mj;sk iu;=,s;;dj my; oelafõ' 

Zn2+(aq)  +    2e   ⇌   Zn(s)       E0 = -0.76 V 

Cu2+(aq)  +    2e   ⇌   Cu(s)       E0 = +0.34 V 
 

Zn i`oyd RK E0 
w.hla ;sîfuka fmfkkafka thg yhsv%ckaj,g idfmalaIj 

bf,lafg%dak uqodyeÍu myiq njhs' fldm¾j, Ok E0 
w.h fmkajkafka thg 

yhsv%ckaj,g idfmalaIj bf,lafg%dak uqodyeÍu wmyiq njhs' 

fuh" bf,lafg%dav foflys iu;=,s;;d fl<ska u ixikaokh lsÍug bv i,ihs' Zn ys 

iu;=,s;;dj" Cu ys iu;=,s;;djg jvd jï mig keUqrej mj;S' tneúka Zn 
bf,lafg%davh RK f,i;a" Cu bf,lafg%davh Ok f,i;a ^idfmalaIj& fjda,aÜ ógrh 

u`.ska olajkq we;' thska olajkafka ta bf,lafg%dav fol w;r úNj fjki fõ'  
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idudkHfhka" by<  m%;sfrdaOhla we;s fjda,aÜ ógrhla Ndú; lsÍfuka mßm:h yryd 

Odrdjla .e,Su j<lajd .kq ,efí' fjda,aÜ ógrh fkdue;sj úoHq;a mßm:h iïnkaO 

l<fyd;a" jeämqr bf,lafg%dak /ia ù we;s w.%fha ^Zn u;& isg bf,lafg%dak wvqfjka 

/ia ù w;s w.%h ^Cu u;& fj; bf,lafg%dak Odrdjla .uka .kS' fufia .,d hk 

bf,lafg%dak m%jdyh" úoHq;a Odrdjla f,i ie,fla' fï wjia:dfõ § iu;=,s;;d ì`o 

jefgk w;r" úoHq;a Odrdj .,d hEu ksid we;s jk fjkialï wjfndaO lr .ekSug 

f,a peg,sh¾ uQ,O¾uh fhdod .kS' fuys § tlsfklg úreoaO wdprK folla we;s ùu 

oelsh yels fõ' 

tla md¾Yajhl" Znys iu;=,s;;dfjka bf,lafg%dak uqodyßk w;r" f,a peg,sh¾ 

uQ,O¾uhg wkqj wysñ jk bf,lafg%dak ,nd .ekSu yels jk mßÈ iu;=,s; wjia:dj 

fjkia fõ' wfkla md¾Yajfha fldm¾ f,dayh fj; bf,lafg%dak tl;= fõ' f,a 

peg,sh¾ uQ,O¾uhg wkqj tfia tl;= jk wu;r bf,lafg%dak bj;a jk wdldrhg 

Cuj, iu;=,s;;dj ilia fõ' fuys m%;sM,hla f,i my; igyfka oelafjk mßÈ 

fjkialï isÿ fõ' fuh 3'12 rEmfha olajd we;' 

 

 
3'12 rEmh   Zn yd Cu w¾O fldaI fol fjda,aÜ ógrh fkdue;sj 

iïnkaO lrk ,o .e,ajdks fldaIhla 

 

iu;=,s; wjia:dj fï 

ÈYdjg .uka lrhs 

iu;=,s; wjia:dj fï 

ÈYdjg .uka lrhs 

Y=oaO bf,lafg%dak m%jdyk Zn 
isg Cu olajd fõ 
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by; moaO;sfha Zn isg Cu olajd bf,lafg%dak .,d hEu fkdlvjd isÿ jqj fyd;a ta 

wkqj iu;=,s; wjia:dj o fjkia fõ' tneúka iu;=,s; m%;sl%shd fol o" tla ÈYdjlg 

fhduq jQ m%;sl%shd folla njg ks;e;ska u m;a fõ' iskala È.ska È.g u whk njg m;a 

jk w;r" fldm¾ whk bf,lafg%dak ,nd .ksñka fldm¾ njg m;a fõ' m%;sl%shd fol 

my; wdldrhg oelaúh yels h' 

Zn(s)    Zn2+(aq)  + 2e 

Cu2+(aq)  + 2e    Cu(s)    
 

tneúka Y=oaO m%;sl%shdj jkafka" Zn" iskala whk jYfhka ødjKhg msúiSu;a" tys § msg 

jk bf,lafg%dak fldm¾ ^II& whkj,g ,nd § tajd fldm¾ f,dayh njg m;a ùu;a nj 

iuia;hla f,i oelaúh yels h' wm úiska w¾O fldaI m%;sl%shd f,i y`ÿkajkq ,nk 

by; m%;sl%shd fol tl;= lsÍfuka iuia; m%;sl%shdj ,nd .; yels fõ' 

 
úoHq;a Odrdj we;s jkafka iajhxisoaO ridhksl m%;sl%shdjla isÿ ùu ksid nj by; 

fldaIh ie,lSfï § fmkS hhs' tneúka úoHq;a ridhksl fldaI" j¾. follg fjka l< 

yels fõ' iajhxisoaO m%;sl%shdjla isÿ ùu lrK fldg f.k úoHq;h ckkh jk fldaI 

.e,ajdks fldaI fyj;a fjda,aàh fldaI f,i ye`Èkafõ' m%;sl%shdj iajhxisoaO fkdjk úg 

fldaIh l%shd;aul lsÍu i`oyd ndysr úoHq;a m%Njhla wjYH fõ' fujeks fldaI úoHq;a 

úÉfþok fldaI f,i ye`Èkafõ' 

 
.e,ajdks fldaaIj, TlaislrK yd TlaisyrK w¾O m%;sl%shd" fldaIfha l%shd;aul nj 

i`oyd j. lsj hq;= fõ' fldaIh l%shd;aul jk úg TlaislrKh isÿ jk bf,lafg%davh" 

bf,lafg%dak uqod yßk w;r" ta bf,lafg%dak wfkla bf,lafg%davh fj; .uka lr" ta 

fldgfia we;s ridhksl m%fNao TlaisyrKhg md;% lrjhs' TlaislrKh isÿ jk 

bf,lafg%davh wefkdavh f,i o TlaisyrKh isÿ jk bf,lafg%davh lef;davh f,i o 

w¾: oelafõ' TlaislrK yd TlaisyrK w¾O m%;sl%shd tl;= lsÍfuka iuia; fldaI 

m%;sl%shdj ,nd .; yels fõ' tneúka veksfh,a fldaIh f,i y`ÿkajkq ,nk iskala yd 

fldm¾ bf,lafg%davj,ska iukaú; fldaIh i`oyd iuia; fldaI m%;sl%shdj w¾O m%;sl%shd 

tl;= lsÍfuka ,nd .; yels h' 

 
lef;davh (TlaisyrK w¾O m%;sl%shdj): Cu2+(aq) + 2e  → Cu(s)   

(ol=K w; me;af;a bf,lafg%davh, RHE) 

wefkdavh (TlaislrK w¾O m%;sl%shdj)   : Zn(s) → Zn2+(aq) + 2e 

(jï w; me;af;a bf,lafg%davh, LHE) 

fldaI m%;sl%shdj: Cu2+(aq)  +  Zn(s) →  Cu(s)  +  Zn2+(aq) 

ndysr" m%;súreoaO úNjhla .e,ajdks fldaaIh u; we;s l< fyd;a iy th l%ufhka jeä 

l< fyd;a" ndysr úNjh 1.1 V lrd <`.d jk f;la fldaI m%;sl%shdj isÿ jk nj u;l 

;nd .kak' ndysr úNjh 1.1 V jk úg fldaI m%;sl%shdj isÿ ùu kj;sk w;r" ;j ÿrg;a 

fldaIfhka Odrdjla ,nd .; fkdyels fõ' ndysr úNjh ;j ÿrg;a jeä l< fyd;a 

fldaI m%;sl%shdj m%;súreoaO Èydjg isÿ ùu mgka .kS'  
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(Cu(s)  +  Zn2+(aq) → Cu2+(aq)  +  Zn(s)). túg th úoHq;a úÉfþok fldaIhla f,i 

l%shd lrhs' th iajhxisoaO fkdjk ridhksl m%;sl%shdjla isÿ lr ,Sug fhdod .kakd 

wegjquls' fuys § 1.1 V fjda,aàh;dj veksfh,a fldaIh i`oyd ,nd .kafka flfia oehs 

jgyd .ekSu jeo.;a fõ' th fufia wjfndaO lr .; yels fõ' 

veksfh,a fldaIfha l=àr fol ;=< TlaislrK yd TlaisyrK w¾O m%;sl%shd isÿ fõ' 

fldm¾ bf,lafg%davfha § TlaisyrK w¾O m%;sl%shdj isÿ jk w;r" iskala 

bf,lafg%davfha § TlaislrK w¾O m%;sl%shdj isÿ fõ' fldaIfha we;s fï l=àr w¾O fldaI 

fyda frfvdlaia hq., f,i ye`Èkafjk nj fmr i`oyka lr we;' fldm¾ bf,lafg%davh 

TlaisyrK w¾O fldaIh f,i o iskala bf,lafg%davh TlaislrK w¾O fldaIh f,i o 

y`ÿkajkq ,efí' 

 
.e,ajdks fldaIfha §" TlaislrKh isÿ jk w¾O fldaIh ^wefkdavh& i`oyd" ødjKhg 

idfmalaIj RK úNjhla ,efí' TlaisyrKh isÿ jk wfkla w¾O fldaIhg ødjKhg 

idfmalaIj Ok úNjhla ,efí' tneúka iaúÉph l%shd;aul l< ú.i ^—on˜ msysàu& 

bf,lafg%dav w;r úNjwka;rhla we;s jk w;r" RK bf,lafg%davfha isg Ok 

bf,lafg%davh lrd ndysr mßm:h Tiafia bf,lafg%dak .uka lrhs' bf,lafg%dak .,d 

hk ÈYdjg m%;súreoaO ÈYdj úoHq;a Odrdfõ ÈYdj fõ' .e,ajdks fldaIhl bf,lafg%dav 

fol w;r úNj wka;rh" —fldaI úNjh˜ f,i ye`Èkafjk w;r" th ukskq ,nkafka 

fjda,aÜ ^V& hk tallfhks' wefkdavh yd lef;davfhys bf,lafg%dav úNj w;r fjki" 

tkï TlaisyrK úNj w;r" fjki fldaI úNjh fõ' th" fldaIh yryd Odrdjla 

fkd.,k úg fldaIfha úoHq;a .dul n,h ^emf& f,io ye`Èkafõ' j¾;udkfha § 

.e,ajdks fldaIhla ksrEmKh lsÍfï § wefkdavh jï miska o lef;davh ol=Kq miskao 

jk mßÈ ksrEmKh lsÍu iïuq;shla f,i ms<s.efka' tlsfklg fjkia úoHq;a úÉfþoH 

folla ;=< fjkia bf,lafg%dav folla .s,ajd ;kd we;s úoHq;a ridhksl fldaIhl § 

kï ødjK fjka lrk udhsfï § wu;r úNj wka;rhla o yg .kS' fï úNj wka;rh  

—øj ikaê úNjh˜ f,i ye`Èkafõ' úoHq;a úÉfþoH fol ,jK fia;=jla u`.ska iïnkaO 

lsÍfuka øj ikaê úNjh wju lr .; yels h' 

.e,ajdks fldaIhla ksrEmKh lsÍfï § f,dayh iy úoHq;a úÉfþoHh isriaa brlska fjka 

lrk w;r" úoHq;a úÉfþoH fol ,jK fia;=jla u`.ska iïnkaO lr we;s kï th isria 

oaú;aj bß u`.ska ksrEmKh lrkq ,efí' fldaI wxlkh igyka lsÍfï § my; lreKq 

jeo.;a fõ' 

 

 fldaIfha TlaislrKh isÿ jk bf,lafg%davh jï miska o fldaIfha TlaisyrKh 

isÿ jk w.%h ol=Kq miska o igyka flf¾' 

 l,dm folla isria brlska “|” fjka flf¾' 

 bf,lafg%dav fol w;r øj ikaê úNjhla we;s wjia:dfõ § isria lv brla “ ⁞ ” 
u`.ska bf,lafg%dav fol fjka lrkq ,efí' 

 bf,lafg%dav fol w;r øj ikaê úNjhla ke;s úg" tkï ,jK fia;=jlska w¾O 

fldaI fol iïnkaO lr we;s úg bf,lafg%dav fol fjka lrkafka isria bß 

follsks “||”' 

 ish¨ m%fNaoj, fN!;sl wjia:dj oelaùu wksjd¾h jk w;r" idkaøKh mSvkh" 

WIaK;ajh jeks ;;a;aj okafka kï tajd o ta iu`. oelaúh hq;= h' 
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by; iïuq;sl fldaI wxlkh u`.ska veksfh,a fldaIh ksrEmKh lruq' 

Zn(s)|Zn2+(aq, 1.0 mol dm-3))||Cu2+(aq, 1.0 mol dm-3)|Cu(s) 

;j;a ksoiqka: 

1. iïu; yhsv%cka bf,lafg%davh yd ue.akSishï bf,lafg%davh u`.ska iEfok 
fldaIh( 

Mg(s)| Mg2+(aq, 1.0 mol dm-3) || H+(aq, 1.0 mol dm-3) | H2(g) |Pt(s) 

2. iïu; yhsv%cka bf,lafg%davh yd laf,daÍka bf,lafg%davh u`.ska iEfok 
fldaIh( 

                      Pt(s)|H2(g) |H+(aq) ||Cl-(aq) |Cl2(g) |Pt(s) 

3. bf,lafg%dav folg u fmdÿ úoHq;a úÉfþoHh f,i HCl fhdod we;s úg" iïu; 

yhsv%cka bf,lafg%davh yd Ag/AgCl/Cl- u`.ska iEfok fldaIh 

           Pt(s)|H2(g) |H+(aq), Cl-(aq) |AgCl(s) |Ag(s) 

fï iïuq;sfha § fldaIfha úoHq;a .dul n,h iEu úg u Ok jk w;r" th ol=Kq w¾O 

fldaIfha úNjfhka jï w¾O fldaIfha úNjh wvq lsÍfuka ,efí' tkï" 

Ecell = Eol=Kq – Eju 
fyda 

Ecell = Elef;davh – Ewefkdavh 

wm úiska i,ld neÆ fldaIh i`oyd 

Ecell = ECu
2+

(aq)/Cu(s)  –  EZn
2+

(aq)/Zn(s)  

    Ecell = 0.34 V –  (-0.76V) 

    Ecell = +1.10 V 

 
jeäÿr wjfndaOh i`oyd ;j;a ksoiqkla .ksuq' 

my; fldaI m%;sl%shdj i,lkak' 

Cu(s) + 2Ag+(aq) → Cu2+(aq) + 2Ag(s) 

w¾O fldaI m%;sl%shd(‐ 
lef;daavh ^TlaisyrKh& 2Ag+(aq) + 2e → 2Ag(s)   
wef;daavh ^TlaislrKh& Cu(s) → Cu2+(aq) + 2e  

by; m%;sl%shd fol tl;= lsÍfuka iuia; fldaI m%;sl%shdj ,efnk w;r" is,aj¾ 

bf,lafg%davh lef;davh f,i o fldm¾ bf,lafg%davh wefkdavh f,i o l%shd lrhs' 

fldaIh fufia ksrEmKh l< yels h' 

Cu(s)|Cu2+(aq)||Ag+(aq)|Ag(s) 
tu`.ska" 

Ecell = Eol=Kq – Eju = EAg
+

/Ag – ECu
2+

/Cu 
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wod< TlaisyrK úNj w.hka wdfoaY lsÍfuka úoHq;a .dul n,h ,nd .; yels h' 

Ecell = +0.80 V – (0.34 V) = +0.46 V 
 

fuys m%;sl%shd fufia o ie,lsh yels h' 

w¾O fldaI fofla u E° w.hka Ok fõ' EAg+/Ag = +0.80 V iy ECu
2+

/Cu = +0.34V fõ' 

ñka fmfkkafka Cu fyda Ag hk fol u yhsv%ckaj,g idfmalaIj whk njg m;a ùug 

iy bf,lafg%dak uqodyeÍug keUqre fkdjk njhs' 

flfia jqj o" fldm¾j, E° w.fhys Ok iajNdjh wvq ksid fldm¾j, bf,lafg%dak 

ksoyia lsÍfï yelshdj idfmalaIj by< h' ta ksid fldaIfha jvd;a bf,lafg%dak /ia jQ 

w.%h fldm¾ úh hq;= fõ' tneúka fldm¾ bf,lafg%davhg RK úNjhla ,efí' fldm¾ 

yd is,aj¾ o`vq lñìhlska iïnkaO l< fyd;a" bf,lafg%dak Odrdj fldm¾j, isg is,aj¾ 

lrd .,d hhs' th my; olajd we;' 

 
fï ksid § we;s fldaI m%;sl%shdj isÿ ùug YlH;djla we;s nj ;yjqre fõ' 

iu;=,s; wjia:dj fï 

ÈYdjg .uka lrhs 

iuia; bf,lafg%dak m%jdyh 

CI isg Ag lrd .uka lrhs' 

iu;=,s; wjia:dj fï 

ÈYdjg .uka lrhs' 
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kssoiqk 3'2 

my; olajd we;af;a veksfh,a fldaIfha wdldr lsysmhls' ta i`oyd iïuq;sl fldaI 

wxlkh ,shkak' 

(a)     (b) 

 
 
ms<s;=r 

(a) fï rEmfha úoHq;a úÉfþoHh fol w;r øj ikaêhla we;' ta ksid fldaI wxlkh" 

Zn(s)|Zn2+(aq)⁞Cu2+(aq)|Cu(s)fõ' 

 
(b) fï rEmfha" øjikaê úNjh wju jk mßÈ ,jK fia;=jla fhdod ødjK fol 

iïnkaO lr we;' ta ksid fldaI wxlkh" Zn(s)|Zn2+(aq)||Cu2+(aq)|Cu(s) mßÈ fõ' 
 

 
3.3.2 bf,lafg%dav úNjh flfrys n,mdk idOl 

 WIaK;ajh 

 úoHq;a úÉfþoHfha idkaøKh 

 úoHq;a úÉfþoHfha iajNdjh 

 jdhqfõ mSvkh 

 úoHq;a úÉfþoH j¾.h 

 
úoHq;a ridhksl m%;sl%shdjla isÿùu i`oyd f,day legdhk bf,lafg%davfha mDIaGh iu`. 

WÑ; ÈYdk;shlska yd Yla;shlska >Ügkh úh hq;= h' ta ksid bf,lafg%dav úNj 

fiùfï § úoHq;a úÉfþoHfha WIaK;ajh yd idkaøKh" jeo.;a fõ' fldaIh l%shd;aul 

ùfï § wdfrdamK f.k hEu i`oyd úoHq;a úÉfþoHfha iajNdjh .ek o ie,lSu jeo.;a 

fõ' fuh 3'1'1 fldgi hgf;a idlÉPd lr we;' jdhq bf,lafg%davhka Ndú; lrk úg" 

jdhqfõ mSvkh i`oyka lsÍu jeo.;a jk w;r" tu`.ska tall mßudjla ;=< we;s jdhq 

ujq, .Kk oek .; yels h' 

iïu; yhsv%cka bf,lafg%davhg ^SHE& idfmalaIj is,aj¾ is,aj¾ laf,darhsâ 

bf,lafg%davfha úNjh 0.22V nj uek f.k we;' flfia jqj;a idkaøKh 0.1 mol dm-3 
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(a) (b) 

jk KCl ødjKhla Ndú;d l< fyd;a" bf,lafg%dav úNjh 0.288 V olajd fjkia fõ' 

1.00 mol dm-3 
ødjKh we;s KCl .;a úg fï úNjh 0.235 V olajd fjkia fõ' 

 
3.3.3 úúO úoHq;a ridhksl fldaI j¾. 
ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh lsÍu i`oyd úoHq;a ridhksl fldaI 

Ndú; fõ' ta ksid tÈfkod ðú;fha § Ndú; jk negß u`.ska l%shd;aul jk úoHq;a 

Wmdx. i`oyd tjeks úoHq;a ridhksl fldaI iq,Nj Ndú; fõ' tjeks fldaIj, 

bf,lafg%dav" ikakdhl lïìhlska ndysrj iïnkaO lr Odrdjla ,nd .kakd úg 

ridhksl m%;sl%shd yg .kS' úoHq;h iemhSfuka fldaI m%;sl%shdj miqmi Èydjg isÿ l< 

fkdyels úoHq;a ridhksl fldaI" m%d:ñl fldaI f,i ye`Èkafõ ^kej; wdfrdamKh l< 

fkdyels&' 3'11^a& rEmfhys olajd we;s idudkH f,la,dkaÉ fldaIh iy 3'11^b& rEmfha 

olajd we;s veksfh,a fldaIh m%d:ñl fldaI i`oyd ksoiqka fõ' 

 

 

3'11 rEmh ^a& idudkH f,la,dkaÉ fldaIh yd ^b& veksfh,a fldaIh 

 

3'12 rEmh (a) f,â welshqñf,agrfha o< igyk (b) f,â welshqñf,agrh    

(c) jdKscuh f,â welshqñf,agrh (ld¾ negßh) 

(a) (b)    (c) 
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f,â welshqñf,agrh fyj;a Bhï ixpdhl fldaIh MÈfkod Ôú;fha § Ndú; lrk 

;j;a fldaIhls' th nyq,j y`ÿkajkafka —ld¾ negßh˜ f,i h' fujeks fldaI" tys 

m%;sl%shd miqmi Èydjg isÿ lr ,Sfuka kej; wdfrdamKh l< yels fõ ^rechargeable&' 
fujeks fldaI —oaú;Shl fldaI˜ kï fõ' 3'12 rEmfha f,â welshqñf,agrh fmkajd we;' 

j.=j 3'6 úúO j¾.j, úoHq;a ridhksl fldaI i`oyd idrdxYh 
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3.4 úoHq;a úÉfþokh  
ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh ùu .e,ajdks fldaI ;=< § isÿ fõ' 

tfy;a tÈfkod Ôú;hg m%fhdackj;a wx. ksmoùu i`oyd iajhxisoaO fkdjk 

m%;sl%shdjla isÿ lsÍug isÿ jk wjia:d yuq fõ' WodyrK f,i( t;rï jákdlula ke;s 

f,dayhla u; is,aj¾ jeks jákd f,dayhla úoHq;a wdf,amkh lsÍfuka thg is;al¨ 

fmkqula o wdrlaIl f,day wdjrKhla o ,nd Èh yels h' tjeks wjia:djl § ndysßka 

úoHq;a Yla;sh iemhSfuka iajhxisoaO fkdjk m%;sl%shdjla" bÈß ÈYdjg isÿ l< yels fõ' 

fufia ndysßka úoHq;a Yla;sh iemhSfuka iajhxisoaO fkdjk m%;sl%shdjla isÿ lrùu 

úoHq;a úÉfþokh f,i ie,lsh yels h' úoHq;a úÉfþokfha §" ú,Sk l< øjHh ;=<ska 

fyda iqÿiq ødjlhl Èh l< øjHh wvx.= ødjKh ;=<ska fyda úoHq;h .uka lrùug isÿ 

fõ' bf,lafg%dav wi, isÿ jk ridhksl m%;sl%shd u`.ska wmg wjYH øjHh ksmojd .; 

yels h' 

úoHq;a úÉfþokhl § ndysr úoHq;a iemhqfï ^negßh&Ok w.%h" Ok bf,lafg%davh 

fyj;a wefkdavh fõ' tfia u RK w.%hg iïnkaO bf,lafg%davh RK bf,lafg%davh 

fyj;a lef;davh fõ' úoHq;a úÉfþokfha § ødjKfha we;s Ok whk" RK 

bf,lafg%davhg ^lef;davhg& wdl¾IKh ù m%;sl%shdj,g n`ÿka fõ' wefkdavfha § fuhg 

m%;súreoaO l%shdj jk ødjKfha we;s RK whk wdl¾IKh ùu isÿ ù ta 

whkTlaislrKhg Ndckh fõ' 

3.4.1 c,h úoHq;a úÉfþokh  
c,h b;d iA:dhs ridhksl øjHhls' tneúka idudkH jdhqf.da,Sh ;;a;aj hgf;a (1 atm, 

25°C, ΔGѳ = 474.4 kJ mol-1) c,h úoHq;a úÉfþokh ù yhsv%cka yd Tlaiscka iE§u 

iajhxisoaOj isÿ fkdfõ' c,h úoHq;a úÉfþokfha § frfvdlaia m%;sl%shd isÿ ùu msKsi 

ndysr úoHq;a Yla;shla ,nd §ug wjYH fõ' 

c,h úoHq;a úÉfþokh i`oyd Ndú; l< yels wegjqula 3'14 rEmfha oelafõ' 

 

3'14 rEmh c,h úoHq;a úÉfþokh i`oyd Ndú; l< yels mÍlaIKd;aul wegjqu 

ixY=oaO c,fha wvx.= m%Odk whksl m%fNaoh jkafka 1×10-7 mol dm-3
l idkaøKhla we;s 

H+(aq)  whk yd OH-(aq) whkhs' ta ksid ødjKfha H+(aq) whk idkaøKh jeä lsÍug 

c,hg ;kql H2SO4 (0.10 mol dm-3) tl;= lrkq ,efí' 

lelEreï k,h  

Pt lïìh 

 

;kql H2SO4 ødjKh 

Pt lïìh 

H2 (g) O2 (g) 
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iuia; m%;sl%shdj 

wefkdavh ^TlaislrKh&:  2H2O(l) → O2(g) + 4H+(aq) + 4e- 
lef;davh ^TlaisyrKh&:  4H+(aq) + 4e- →2H2(g) 
iuia; m%;sl%shdj        :  2H2O(l) → 2H2(g) + O2(g) 

 
fï úoHq;a úÉfþokh i`oyd H2SO4 wï,fha idkaøKh u`.ska n,mEula we;s fkdjk nj 

iuia: m%;sl%shdj ie,l= úg meyeÈ,s fõ' 

 

 

 

 

 

 

 

 

 

 

 
 
3.4.2 fldm¾ bf,lafg%dav fhdod fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh  
jdKscj fldm¾ f,dayh msßmyÿ lrkafka fldm¾ bf,lafg%dav fhdod" fldm¾ i,af*aÜ 

ødjKhla úoHq;a úÉfþokh lsÍfuks' idudkHfhka fldm¾ ksiaidrKh lrkafka 

f,dami" ldnka iu. m%;sl%shd lrùfuks' flfia jqj o fuys § iEfok fldm¾ úúO 

wmøjH u`.ska wmú;% ù we;' tuksid ixY=oaO fldm¾ ,nd .ekSu msKsi wmsßisÿ Cu Ok 

bf,lafg%davh ^wefkdavh& f,i Ndú; lrñka CuSO4(aq) ødjKhla úoHq;a úÉfþokh 

lrkq ,efí' fuys § RK bf,lafg%davh jkafka ixY=oaO Cu ;yvqjls' fï moaO;sh 

úoHq;a m%Njhg ^Wod 9V negßhlg& iïnkaO l< úg wmsßisÿ Cu oKav ^wefkdavh& 

Cu2+
 whk njg m;a fjñka ødjK.; jk w;r" msßisÿ fldm¾ oKav ^lef;davh& u; 

jv jvd Cu ;ekam;a ù" tys m%udKh úYd, fõ' 

 

wefkdavh ^TlaislrKh&:   Cu(s) → Cu2+(aq) + 2e- 

lef;davh ^TlaisyrKh&:   Cu2+(aq) + 2e- → Cu(s)  

 
 

ksoiqk 3'3 
3'5 j.=fõ we;s iïu; bf,lafg%dav úNj w.hka Ndú; lr c,h úoHq;a úÉfþokhg 

wjYH wju fjda,aàh;dj .Kkh lrkak' 

 
ms<s;=r 

c,h úoHq;a úÉfþokh i`oyd iïu; bf,lafg%dav úNj my; oelafõ' 

    wefkdavh^TlaislrKh& :  2H2O(l) → O2(g) + 4H+(aq) + 4e- (Eѳ =1.23 V) 
    lef;davh^TlaisyrKh& :  4H+(aq) + 4e- →2H2(g)  (Eѳ = 0.00 V) 
    iuia; m%;sl%shdj        :  2H2O(l) → 2H2(g) + O2(g) 
 
EӨcell = EӨ

lef;davh - EӨ
wefkdavh = 0 V – (1.23 V) = -1.23 V 

ΔGѳ = -nFEӨ (fuu iólrKh olajd we;af;a fuu ms<s;=r meyeÈ,s lsÍu i|yd h' 

fuh w'fmd'i' ^Wiia fm<& ridhk úoHdj úIh ks¾foaYhg wod< fkdfõ') 

fuys EӨcell  RK w.hla neúka, ΔGѳ
ys w.h Ok fõ' tneúka m%;sl%shdj iajhxisoaO 

fkdfõ' by; m%;sl%shd isÿ ùu i`oyd ndysr úoHq;a iemhqu u`.ska ,nd Èh hq;= wju 

fjda,aàh;dj 1.23 Vfõ' 
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3'15 rEmh CuSO4 ødjKhla úoHq;a úÉfþokh lsÍu i`oyd mÍlaIKd;aul wegjqu 

3.4.3 ksIal%sh bf,lafg%dav fhdod fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh 
Pt fyda ñksrka jeks ksIal%sh bf,lafg%dav fhdod CuSO4 ødjKhla úoHq;a úÉfþokh l< 

fyd;a Bg yd;amiska u fjkia ksÍlaIK ,efí' fuys § wefkdavh wi,ska O2 jdhqj 

ksoyia jk w;r" lef;davh u; Cu ;ekam;a jkq ksÍlaIKh l< yels h' fuys § o 3'15 

rEmfha oelafjk wdldrfha mÍlaIKd;aul wegjqula fhdod .kS' tl u fjki jkafka 

ksIal%Sh bf,lafg%dav Ndú;d lsßuhs' 

Wefkdavh ^TlaislrKh&:  2H2O(l) → O2(g) + 4H+(aq) + 4e- 
lef;davh ^TlaisyrKh&:  Cu2+(aq) + 2e-  → Cu(s)  

 iuia; m%;sl%shdj   : 2Cu2+(aq)+ 2H2O(l) → 2Cu(s)+ O2(g) + 4H+(aq) 
 

fï mÍlaIKfha§" RK bf,lafg%davh fyj;a lef;davh wi, mj;sk whk ie,l+ úg" 
Cu2+ 

whk" Cu f,dayh njg TlaisyrKh ùu (+0.34 V), H+ 
whk H2 njg TlaisyrKh  

(0.00 V) ùug jvd myiq fõ' 13'5 j.=fõ óg wod< iïu; TlaisyrK úNj olajd we;' 

fufia u Ok bf,lafg%davh fyj;a wefkdavh fj; SO4
2- 

whk yd OH- 
whk 

wdl¾IKh fõ' fï whk w;ßka SO4
2-  

whk TlaislrKh ùug (+2.05 V)jvd jeä 

YlH;djla c,h TlaislrKh ùug (+1.23V) ;sfí' ta ksid wefkdavfha § c,h 

TlaislrKh ù O2 jdhqj ksoyia fõ' 

3.4.4 ksIal%sh bf,lafg%dav fhdod NaCl(aq) ødjKhla úoHq;a úÉfþokh lsÍu 
NaCl(aq) ødjKhla úoHq;a úÉfþokh lsÍu i,ld n,k úg m<uqj tla tla 

bf,lafg%davh wi, isÿ jk TlaislrK yd TlaisyrK m%;sl%shd úYaf,aIKh lsÍu 

jeo.;a fõ' ;r.ldß m%;sl%shdj, iïu; TlaisyrK úNj ixikaokh u`.ska wjidk M, 

mqfrdal:kh l< yels h' lef;davh wi, § my; i`oyka ;r.ldß TlaisyrK m%;sl%shd 

isÿ úh yels h' 
2H+(aq) + 2e → H2(g)    Eѳ =  0.00 V  (1) 

2H2O(l) + 2e →H2(g) + 2OH-(aq)   Eѳ = -0.83 V  (2) 

Na+(aq) + e → Na(s)     Eѳ = -2.71 V  (3) 

CuSO4(aq) 
ødjKh 

wixY=oaO Cu oKav 

^wefkdavh& 
ixY=oaO fldm¾ oKav 

^lef;davh& 
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fï iïu; TlaisyrK úNj ie,l+ úg ^1& m%;sl%shdj isÿ ùug jvd;a bv we;s m%;sl%shdj 

fõ' fï m%;sl%shdj i`oyd iïu; ;;a;aj wjYH jk w;r" c,fha H+(aq) idkaøKh o 

b;d l=vd fõ (10-7 mol dm-3). tu ksid idudkH úoHd.dr ;;a;ajh hgf;a fuh isÿ 

fkdfõ' ^3& jk m%;sl%shdfõ by< RK úNjh ksid Na+(aq) whk TlaisyrKh ùug o 

fkdyels h' ta ksid NaCl(aq) ødjKfha úoHq;a úÉfþokh ie,lSfï § lef;davfha § isÿ 

ùug jvd;a bv we;s m%;sl%shdj jkafka ^2& m%;sl%shdjhs' tkï c,h TlaisyrKh ù H2(g) 
yd OH-(aq) whk iE§fï m%;sl%shdjhs' 

wefkdavfha § jvd;a u isÿ ùug bv we;s TlaislrK m%;sl%shdj ;SrKh lsÍu i`oyd" 

m<uqj isÿ úh yels ish¨ TlaislrK m%;sl%shd ,ehsia;=.; l< hq;= h' 

2Cl-(aq) → Cl2(g) + 2e     (4) 

2H2O(l) → O2(g) + 4H+(aq) + 4e    (5) 

isÿ ùug jvd;a u bv we;s m%;sls%hdj fiùug m<uqj" tajdfha iïu; TlaisyrK úNj 

ie,lsh hq;= fõ' 

Cl2(g) + 2e → 2Cl-(aq)  Eѳ= +1.36 V  (4’) 

O2(g) + 4H+(aq) + 4e → 2H2O(l) Eѳ= +1.23 V  (5’) 

fï o;a;j,g wkqj ^4Z& TlaisyrK w¾Om%;sl%shdj" ^5Z& m%;sl%shdjg jvd myiqfjka isÿ úh 

hq;= h' tkï ^5& ys oelafjk TlaislrKh" ^4& ys oelafjk m%;sl%shdjg jvd myiqfjka isÿ 

fõ' flfia jqj;a mÍlaIKh isÿ lsÍfï § msg jkafka O2 fkdj Cl2 jdhqjhs' óg fya;=j 

m%;sl%shdj isÿ ùu i`oyd iemhsh hq;= kshu úNjh" iuyr úg tys iïu; TlaisyrK 

úNjhg jvd jeä ùuhs' fï wu;r úNjh —wêfjda,aàh;dj˜ ^Over Potential& f,i 

ye`Èkafõ ^wêfjda,aàh;dj ms<sn`o iúia;r yeoEÍula Wiia fm< úIh ks¾foaYfha iSud 

blaujk neúka ta ms<sn`o idlÉPd fkd flf¾&' fjk;a jpkj,ska lsj fyd;a" iïu; 

TlaisyrKh úNjh u`.ska wod< m%;sl%shdj isÿ ùu i`oyd wjYH jk wju fjda,aàh;dj 

,nd .; yels h' flfia jqj;a wjYH i;H fjda,aàh;dj" wêfjda,aàh;dj fya;=fjka 

by; w.hg jvd jeä úh yels h' ^5& m%;sl%shdj ^O2 uqla; ùu& i`oyd wêfjda,aàh;dj 

^4& m%;sl%shdfõ wêfjda,aàh;djg jvd jeä neúka fuys § Cl2 jdhqj iE§u ksÍlaIKh fõ' 

tneúka ^4& m%;sl%shdj i`oyd" ^5& m%;sl%shdjg idfmalaIj wvq úNjhla iemhsh hq;= fõ' 

wjidk jYfhka" NaCl(aq) c,Sh ødjKhla ksIal%Sh bf,lafg%dav fhdod úoHq;a 

úÉfþokfha § isÿ jk lef;dav yd wefkdav m%;sl%shd fufia oelaúh yels h' 

 

wefkdavh ^TlaislrKh&: 2Cl-(aq) → Cl2(g) + 2e   
lef;davh ^TlaisyrKh&: 2H2O(l) + 2e →H2(g) + 2OH-(aq) 

 iuia: m%;sl%shdj   : 2Cl-(aq) + 2H2O(l) → Cl2(g) + H2(g) + 2OH-(aq) 

3.4.5 ksIal%Sh bf,lafg%dav fhdod/ ú,Sk fidaähï laf,darhsâ ødjKhla úoHq;a 

úÉfþokh  
ldur WIaK;ajfha § >k wjia:dfõ we;s NaClj, ip, whk ke;s neúka úoHq;h 

ikakhkh fkdlrhs' tfy;a NaClys øjdxlhg jvd by< WIaK;ajhlg (> 801 °C) r;a 

l< úg ,efnk ú,Sk jQ NaCl(l)ys ip, Na+ 
whk yd ip, Cl- 

whk we;' ta ksid ú,Sk 



w¡fmd¡i¡ ^Wiia fm<& ridhk úoHdj - 13 taaallh úoHq;a ridhkh 

  

264 
 

NaCl ys Na+
whk" TlaisyrKh ù Na f,dayh idok w;r" TlaislrKh M,h f,i Cl2 

iEfoa' 
wefkdavh ^TlaislrKh&:  2Cl-(l) → Cl2(g) + 2e   
lef;davh ^TlaisyrKh&: Na+(l) + e →Na(l)  

 iuia; m%;sl%shdj   : 2Cl-(l) + 2Na+(l) → Cl2(g) + 2Na(l) 

by; iuia; m%;sl%shdj isÿ ùu msKsi iemhsh hq;= wju fjda,aàh;dj" 4.07 Vls' tfy;a 

m%;sl%shdfõ by< wêfjda,aàh;dj fya;=fjka" m%;sl%shdj isÿ ùu i`oyd óg jvd fndfyda 

by< fjda,aàh;djla m%dfhda.slj ,nd Èh hq;= fõ' jdKscj" Na f,dayh ksiaidrKh 

lrkafka ú,Sk NaCl øjh úoHq;a úÉfþokh u`.sks' ld¾ñlj Ndú; lrk fldaIh 

vjqkaia fldaIh f,i ye`Èkafõ' 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3'4 ksoiqk 

ksIal%sh bf,lafg%dav fhdod Na2SO4  ødjKhla úoHq;a úÉfþokfha § wefkdavh yd 

lef;davh wi, msg jk jdhq fudkjd oehs mqfrdal:kh lrkak' 
 
ms<s;=r 

mshjr 1( wefkdavfhys isÿ úh yels TlaislrK m%;sl%shd y`ÿkd .kak' ^b`.sh( 

wefkdavfha § wekdhk TlaislrKh ùug fm,fò&' j.=j 13'5ys i`oyka iïu; 

TlaisyrK úNj ,shd olajkak' 

2SO4
2−(aq) → S2O8

2−(aq) + 2e (E0 = +2.05 V) …...(1) 
2H2O(l) → O2(g) + 4H+(aq) + 4e- (E0= +1.23 V)  …...(2) 

wêfjda,aàh;dj fkdi,ld yeßh fyd;a" wvq u iïu; TlaisyrK úNjh wels 

m%;sl%shdj" jvd;a isÿùug bv we;s m%;sl%shdj fõ' 

ta ksid wefkdavfha§ O2  jdhqj msg fõ' 
 

mshjr 2( lef;davh wi, isÿúh yels TlaisyrK m%;sl%shd y`ÿkd .kak' ^b`.sh( 

legdhk" lef;davfha § TlaisyrKh ùug fm<fò&' j.=j 13'5ys i`oyka TlaisyrK 

úNj ,shd olajkak' 
2H2O(l) + 2e →H2(g) + 2OH-(aq)  (E0= -0.83 V) ….…(3) 
Na+(aq) + e → Na(s)    (E0= -2.71 V) …….(4) 

iïu; TlaisyrK úNjh i`oyd jeä RK w.hla ,efnkafka TlaislrKh ùug 

jvd;a u leue;s m%fNaohg fõ' c,h TlaisyrKh ùug idfmalaIj Na+ 
TlaisyrKh 

ùu i`oyd iïu; TlaisyrK úNjh jeä RK w.hla .kS' ta ksid Na+ 
whk" tf,i 

u Na+ 
f,i mej;Sug keUqre jk w;r" H2O TlaisyrKh ù lef;davh wi, H2 

ksmofõ' 

TlaisyrKyd TlaislrK w¾O m%;sl%shd foflys § u isÿ jkafka H+ 
yd OH- 

whk 

fjkqjg c,h m%;sl%shdjg Ndckh ùuhs' fufia jkafka Na2SO4" pH w.h 7.0g 

wdikak jk WodiSk ødjKhla jk neúks' ta ksid ødjKfha H+
w.hyd OH- 

whk 

idkaøKh b;d wvq jk w;r" H2O TlaislrKhg md;% fõ' 
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3.4.6  úoHq;a úÉfþokfha m%udKd;aul wdldrh 
úoHq;a úÉfþokfha m%udKd;aul wdldrh m<uqj wkdjrKh lrk ,oafoa uhsl,a *erfâ 

úisks' by; idlÉPd l< lreKq" *erfâ kshu i`oyd mdol ù we;' 

úoHq;a úÉfþokh i`oyd merfâ kshu 

úoHq;a úÉfþokfha m%udKd;aul úYaf,aIK i`oyd my; oelafjk iqm%lg *erfâ kshu 

fol Ndú; fõ' 
(i) m<uq kshuh: úoHq;a úÉfþokhl §" úoHq;h u`.ska bf,lafg%davhla wi, isÿ 

jk ridhksl m%;sl%shdfõ m%udKh" úoHq;a úÉfþoHh ^ú,Sk øjh$ ødjKh& 

;=<ska .eÆ úoHq;a m%udKhg wkqf,dauj iudkqmd;sl fõ' 
(ii) fojk kshuh: úoHq;a úÉfþokhl È" úoHq;a úÉfþoH ødjKhla ;=<ska tl u 

úoHq;a m%udKhla heùfï § uqla; jk úúO øjHj, m%udKhka" ta øjHj, 

ridhksl iudk ialkaOj,g iudkqmd;sl fõ' 
 

iul ialkaOh = f,dayfha mrudKql ialkaOh 
       legdhk TlaisyrKhg wjYH bf,lafg%dak ixLHdj 

 

.,d .sh úoHq;a wdfrdamK m%udKh Q kï 

Q = It 

I ‐ weïmsh¾ yd t ‐ ;;amrj,ska uksk úg Q ys tallh l+f,daï fõ' 1 C = 1 A × 1 s 

 
TlaislrKhla fyda TlaisyrKhla i`oyd wjYH jk wdfrdamK m%udKh ^úoHq;a 

m%udKh&" bf,lafg%daav m%;sl%shdfõ iafgdhslsfhdañ;sh u; r`od mj;S' ksoiqka f,i" my; 

m%;sl%shdj i,lkak' 

Ag+(aq) + e  → Ag(s) 

is,aj¾ whk tla ujq,hla i`oyd bf,lafg%dak ujq, tlla wjYH fõ' bf,lafg%dakhl 

wdfrdamKh 1.6021× 10–19 C jk nj wms oksuq' 
ta ksid bf,lafg%dak ujq,hl wdfrdamKh" 

NA× 1.6021 × 10–19 C = 6.02 × 1023 mol–1 × 1.6021 × 10–19 C = 96485 C mol–1 

fï úoHq;a m%udKh" merfâ ksh;h f,i y`ÿkajk w;r" th F hk ixfla;h u`.ska 

oelafõ' wdikak .Kkh lsÍï i`oyd 1F ≃ 96500 C f,i .; yels h' 

my; bf,lafg%dav m%;sl%shd i,lkak: 

Mg2+(aq) + 2e→ Mg(s) 

 
mshjr 3 (wefkdav iy lef;dav m%;sl%shd u`.ska iuia; m%;sl%shdj ,nd .kak' 

wefkdavh ^TlaislrKh&:  2 H2O(l) → O2(g) + 4H+(aq) + 4e      
lef;davh ^TlaisyrKh&:  4 H2O(l) + 4e → 2H2(g) + 4OH-(aq) 

 iuia; m%;sl%shdj        : 2H2O(l) → O2(g) +2H2(g) 
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Al3+(aq) + 3e→ Al(s) 

Mg2+
yd Al3+

ys ujq,hla i`oyd ms<sfj<ska bf,lafg%dak ujq, folla (2F) yd bf,lafg%dak 

ujq, ;=kla (3F) wjYH jk nj meyeÈ,s fõ' 
 
úoHq;a ridhksl .Kkhka i`oyd merfâ ksh;h Ndú;d lsÍu 

úoHq;a úÉfþok mÍlaIKhl § lef;davfha § yd wefkdavfha § iEfok M,j, M,odj 

m%udKd;aulj oek .ekSu jeo.;a fõ' ,efnk M,odj okakd ld,dka;rhla ;=< § 

fldaIh ;=<ska .,d .sh úoHq;a Odrdjg wkqrEm fõ' ksoiqka f,i my; TlaisyrK 

m%;sl%shd i,lkak' 
Na+(l) + e → Na(s) 

2H2O(l) + 2e →H2(g) + 2OH-(aq)   

Na(s) f,dayfhka, 1 molla iE§fï§ Na+
whk u`.ska bf,lafg%dak 1 molla ,nd .; hq;= 

h' tfia u H2 jdhqj 1 molla iE§u i`oyd bf,lafg%dak 2 molla wjYH fõ' 

*erfâ ksh;h u`.ska bf,lafg%dak ujq, tall wdfrdamKh l+f,daïj,ska ,nd .; yels 

jk w;r" th 96485 C mol-1 
fõ' ta ksid fldaIh ;=<ska .,d hk wdfrdamK m%udKh 

l+f,daïj,ska fidhd .; yels kï" M, m%udKh fyda jeh jQ m%;sl%shl m%udKh .Kkh 

l< yels fõ' idudkHfhka úoHq;a úÉfþok fldaIhla ;=<ska § we;s ld,hla ;=< § .,d 

hk úoHq;a Odrdj okakd w.hls' túg my; iïnkaO;dj Ndú;fhka tu ld,dka;rh 

;=< § we;s weïmsh¾ ^A& m%udKhla heùug iïnkaO wdfrdamK m%udKh .Kkh l< 

yels fõ' ld,h ;;amr j,ska ^s& uek .; hq;= h' 

Odrdj(A) ×ld,h(s) → wdfrdamKh (C) → bf,lafg%dak ujq, .Kk → m%;sl%shl fyda 

M, m%udKh ^mol& 

 

 

 

 

 

 

 

 

 

 

ksoiqk 3.5 
ksIal%Sh bf,lafg%dav fhdod" 25 °C yd 1 atm ;;a;ajh hgf;a" ;kql H2SO4 ødjKhla 

;=<ska 1.5 A Odrdjla meh myla ;=< heùfuka" úoHq;a úÉfþokh lrk ,È' 

wefkdavh yd lef;davh wi,ska ksoyia jk jdhq mßud .Kkh lrkak' 
 
ms<s;=r 

mshjr 1: wefkdavh wi, isÿ úh yels TlaislrK m%;sl%shd y`ÿkd .kak.  
^b`.sh: wefkdavh wi," wekdhk TlaislrKh fõ&' 3'5 j.=jg wkqj ta m%;sl%shdj, 

iïu; TlaisyrK úNj olajkak' 

2SO4
2−(aq) → S2O8

2−(aq) + 2e   (E0 = +2.05 V) …..(1) 
2H2O(l) → O2(g) + 4H+(aq) + 4e- (E0= +1.23 V) …..(2) 

3'4 ksoiqfkys § fmkajQ mßÈ wefkdav m%;sl%shdj jkafka ^2& m%;sl%shdjhs' ta ksid 

wefkdavfha § O2 jdhqj msg fõ' 
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mshjr 2 :lef;davh wi, isÿ úh yels TlaisyrK m%;sl%shd ^b`.sh: lef;davh wi, § 

legdhk TlaisyrKh fõ& iy 3'5 j.=fõ olajd we;s iïu; TlaisyrK úNj 

,shkak' 
2H2O(l) + 2e →H2(g) + 2OH-(aq)   (E0= -0.83 V)  ….. (3) 
2H+ (aq) + 2e → H2 (g)   (E0 =  0.00 V)  .…. (4) 

fuh ;kql H2SO4ødjKhla jk neúka ^4& m%;sls%shdj isÿ ùu i`oyd m%udKj;a ;rï 
H+ (aq) idkaøKhla ;sfí' ta ksid lef;davfha § ^4& m%;sl%shdj isÿ jk w;r" 

lef;davh wi,ska H2 jdhqj msg fõ' 
 

mshjr 3: lef;dav yd wefkdav m%;sl%shdj iïnkaO lsÍfuka iuia; m%;sl%shdj 

,shkak. 
Wefkdavh ^TlaislrKh&:  2 H2O(l) → O2(g) + 4H+(aq) + 4e      
lef;davh ^TlaisyrKh&:  4H+(aq) + 4e → 2H2(g) 

 iuia; m%;sl%shdj        : 2H2O(l) → O2(g) +2H2(g) 
 

mshjr 4: úoHq;a úÉfþokh isÿ jQ ld,h ;=< § .,d .sh wdfrdamK m%udKh .Kkh 

lrkak' 
 wdfrdamK = Odrdj (A) × ld,h (s)  =1.5A × (5 ×60 ×60) s = 27000 C 
 bf,lafg%dak ujq, .Kk   = 27000 C × (1/96485 C mol-1)  

 =0.28 mol 
 

mshjr 5: wefkdavfha § ksoyia jQ O2 jdhq mßudj .Kkh lrkak' 
TlaislrK w¾O m%;sl%shdjg wkqj" 

 bf,lafg%dak 4 mol → 1 mol O2(g)  
iEÿKq O2(g) ujq, .K = 0.28 bf,lafg%dak ujq,  ×      O2(g) ujq, 1 

        bf,lafg%dak ujq, 4  
      = 0.07 mol 
mßmQ¾K jdhq iólrKh Ndú;fhka iEÿKq O2(g) jdhqfõ mßudj .Kkh lrkak' 
 V = nRT/P  = (0.07 mol ×8.314 J K-1 mol-1×298 K )/1×105 Pa 
    = 173.4 × 10-5 m3 =1.734 dm3 
 
mshjr 6: lef;davfha § ksoyia jQ H2(g) jdhqfõ mßudj .Kkh lrkak' 
TlaisyrK w¾O m%;sl%shdjg wkqj" 
 bf,lafg%dak ujq, 2 → H2(g) ujq, 1 

iEÿKq H2 (g) m%udKh  = 0.28 bf,lafg%dak ujq,  ×       H2(g) ujq, 1 
                       bf,lafg%dak ujq, 2  
     = 0.14 mol 
mßmQ¾K jdhq iólrKh Ndú;fhka iEÿKq H2(g) mßudj .Kkh lrkak' 
 V = nRT/P  = (0.14 mol ×8.314 J K-1 mol-1×298 K)/1×105 Pa 
   = 346.8 × 10-5 m3 

= 3.47 dm3 
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3.4.7 .e,ajdks fldaI yd úoHq;a úÉfþok fldaI ixikaokh 
fï fldaI j¾. fol w;r m%Odk fjki jkafka tajdfha fldaI m%;sl%shdfõ 

iajhxisoaONdjhhs' .e,ajdks fldaIj," fldaI m%;sl%shdj iajhxisoaO jk w;r" tys § 

ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh fõ' tneúka .e,ajdks fldaIj, § 

úoHq;h ksIamdokh fõ' .e,ajdks fldaIj, § wefkdavh wi, TlaislrKhla isÿ ù 

bf,lafg%dak uqodyeÍula isÿ jk ksid wefkdavh RKj wdfrdams; fõ' lef;davh wi, 

TlaisyrK w¾O m%;sl%shdj isÿ ù bf,lafg%dak ,nd .ekSula isÿ jk ksid lef;davh 

Okj wdfrdams; fõ' 

úoHq;a úÉfþokhl §" úoHq;a úÉfþok fldaIh ;=< isÿ jkafka óg úreoaO l%shdj,shls' 

iuia; fldaI m%;sl%shdj iajhxisoaO fkdfõ' ta ksid m%;sl%shdfõ m%.ukh i`oyd ndysr 

m%Njhla u`.ska bf,lafg%dak iemhsh hq;= fõ' fuys § wefkdavh negßfha Ok w.%hg 

iïnkaO lrkq ,efí' ta ksid wefkdavh Okj wdfrdams; fõ' wefkdavfha § TlaislrK 

m%;sl%shdjla isÿ jk w;r" tys§ iEfok bf,lafg%dak negßfha Ok w.%h fj; 

wdl¾IKh fõ' fuys úf,dauh lef;davfha § isÿ jk w;r" lef;davh negßfha RK 

w.%hg iïnkaO flf¾' ta ksid lef;davh RKj wdfrdams; fõ' ta ksid tys § 

TlaisyrK w¾O m%;sl%shdj isÿ fõ' 
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