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(2530 BOm6 DB BLOHGO ©@im B8O T)
(i) &BEsded 988 & a8 eeds’ iy BB OB DOBIB.
(i) 8BEsCedE @88 8 @B emeds’ Diged BHBOB CBHB DOBIB.

Desg® ¢
(1) =e8® & a8 o100 B8 IeEIDmGB WIB3.
cBes3os, T = (25+273) K = 298K
8»w, P = 750 torr x 133.32 Pa/ 1 torr = 99990 Pa
=8®®, V=0.950 dm’ = 0.950 x 10° m’
N @BNEBIBN e @d.

PV = nRT ©i@»ecss,
PV __ 99990 Pa x 0.950 x 103 m?
RT 8.314J K~ mol~1 x 298 K

(i) emeds8 (C:H;) @98» twsids = 44 g mol’
omess8 m3de = 0.038 mol x 44 gmol'= 1.672 ¢

1.672g 3
0.950 dm3 1.76 g dm

n= = 0.038 mol

(i) ©eSHIB wefds = Bws3w/ 8@ =

Q) By BER DO, ©8ulen Dig Bw®w 881 ¢1cdES @t8ns we »iS O
BB B» @m0, BND e ©8E iR edme BBOBE ecmd ¢ Dr1Edn wmBG
3% BB @D M .

PV = nRT

n

P = RT

. P=CRT
e®8 'C’ony e53gens.

20 ¢ PV = nRT @2530m00 som 88 ¢ gmie ¢ 9 .
-
PV = 5 RT
e®8 m 6y B3V O and M ¢y Diged @9Bm ews3ad.

1,m
P = M(;)RT@@esqéBcs DS .



&m0 (oees eng) 00wy BexD - 4 e

oo (d) =

dRT
M

Bed8n PO @Oen edmE iy Bu® Doty SCe® &, sbubien Dig Bu®s §ED
SO e Pk »IE.

1.2.2 0@8C@ Bwd®c (B2o-u8@) ©@as3wm)

‘Bow cdeasoos sdes e €80 Dig g@iemwum (530wm) BRmw Diged 8100
Beci®d Soeme 00 (ewd w@ixmisn) ©d.” e@BE Buds vrneds’ H€Heds
e®u et »® Wom Eleg 17 OB Bwdewd & cdenside Bwum § mistd e edned
O BRmw ©O® Digdm 8@ BOEHmB O guda @ldd &b Besiwen §
@010 e@BGE (1627- 1691) 8853 gvcme B8e®s3 gD ©. 98 0&LmO@ 20
oD CEed.

P x%@mﬁp=§;kﬁ@@@ﬁ@®.

oD (Bedm 888 eBE Bw®s DyPemim B8O wewr ©83Uen Dig Be®G @wgd
OB DS,
PV=nRT

DogedB ®Iern ¥ BEOReBS cEensidn Bwmd sl ®53sN cled »® nT @&amas
Bomes @d. R ¢ Benwes 05 @353 nRT @&ne ¢ BSenas (k) o.

PV =k (Bomss)

O® "SBun cdeated & Bum Dig g@rennm B8meds sf@iedsl @dhms SBumans
©0." e®u eBE Be®6 e OB OB ICES.

Bow T cdendonm ¢ Benm D1y g@ienem 88010 V¢, 8me Pic »® o da V.
8@100 00 P; 8Om0 o g 90 018G Bw®wd ¢u)d:

[ PV =PV, ]

1.4 G756 @85 eBE Bw®ed @58 gedmbn Bowen e eosin® emeb.
1.4 Sed (a) @GS woewsiems weH 880 cBewstoDc & PV =k gedvodon »6 .
k eos cdesos @ ©s@ens dty sOBm B ecmd B¢ iy BT wepr BCm
G @ DS By © k8 v OSemw0 edme ©d. gung CEHBOOE & s8&1ed
e300 enss 330 DB PVE0 ©®ed B D BB Gy ©. Ye®s ® e’ Bum
B0 Dugged BRmw ¢S D B0 s8@d ecren O D OB BRI OB G ©.
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Py A 600 K
400 K
200 K
< <
q 5
3 600 K a
) ()
200 K
400 K
> >
=8@0 (V) Vv

(a) (b)

14 G 980 Bun cdeas3dc & (a) v8@ (V) se® (b) 1/ wewv
BOmed edmed J®

1
1.4 (b) S @B=3 PO &28ews’ |, 8 gedmce Bosens 0. 6 §E CEens 909 i35
20 bR, ehBE B85 wim G¢ 8 PeewmdEO ax® ERI OB CE e®® Gedmd
OB DgOEO Pwe BB 18 D B IHBODD e ef. OB ec» 3¢
D1y BBVES OB wE DO, O © YIRS B aeq LD 8 8@
e sBel. 0® amd gwe BLODOE & D1gdE wuidn D18 ed.

m
00D @¢D G DGO BBOSE d, e3530e m ¢, 8@ v O 80 d = 7, e8mienewns’
ec» DO a8 ¢BE. OB Bun cEdenOede,

d= (%) = (%) P =k P cneds’ 88c o .

1.3 Beeg

Bun cdeas0ws 0o ¢ ¢5ion Dig OHC u@iemnm =810 ecpen me DO
BLmed 8¢ O edmtd S venms WIBIB.

Sesg® :

Vi=VV,=2V,P,=P,P,=7?

eN8GE Bu®w ewde®ss : PV, =PV,
PxV=P,x2V

P,=P/2

20 80ma §E BOmens’ gt od.
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1.4 Beeg

0®0 cEensioed & Dgmers HBEESI D1gd ¢ B®IeRwRLS 80D e. DIge®iBws
8omed & (100 kPa), ©® Dy g@encs 2.50 dm’» =800 0. 88 cdersioed & @
emen 8ame 20 kPa 880 agmed s8@10 emis®e 8s »e 9 ¢?

Sesg® ¢

P;=100kPa,P,=20kPa ,V,;=25dm’, V,=7
e83E Bu®w ewxe®ss, PV, = PV,

100 kPa x 2.5 dm® = 20 kPa x V;

oV =12.5 dm’

Aemoed 8®® 12.5 dm’ e OB »e gn .

1.2.3 9¢E Bu®s (¢Eensdo-s8®1 w®azsiin)

Bazded DS e edind edge s v Seviresied H¢ 80 @853 ewsidy & g 88
Buen 8mem & e ¢ Bor iy g@renc (8m5306) 8000, cdens’dns B@®
918 O @m0, 88E S0 wow af) 0. de®s ©® cdamPved 8¢ O &(® eeEiatd
QORI 0O @0t (D8 B8O owd af) 50) 8@10 0'C & H1ged g1c@wm 8810053
20D edHE O D (D8 DO el af) O) ©wI eHD 1.

273.15

0°'C8etC8 2 Digged =800 B88edfxs Vyww V, o8 comasma m0g. o809,
t t 27315+t
Ve="Vo + (273.15) Vo=Vo (1 + 273.15) =V ( 273.15 )@@

008 BB &, cdeBOG wE®I D B bl B arm. OTO O® Erencwd
S22

t°Cecwo Ty = 273.15+t @85 @ ec» agnd
0°Ceseemo Ty = 273.15 9853 @y @cl.
008 »O cEeD s8@rmms eEOS BB 881w (K) onds Sdedde ¢

w8@rens ece »€wed. —273.15 °C (0 K) ox¥» misoSn goss eces ¢bd ciseds
@m0, O3 @eedTIB®D € 8u (B 300 cdeaIOs ed.

273.15
51 +t) @32 e3®RBIVEND

e®® cdensid ©8@1enwd amd, Vi =1, ( 273.15

Ve =V, (:—:) oces B8k oS .

Vi T,
OO, M
Vo To

esged o 80 Bum 8med & (V) T)) 80 (V,, T,) ¢80 8¢ 0 cdmes e3¢

Vi = Ty
V2 T;
A A
©@®c o = 5. OGS 5O eEB DS .
1 2

I;— = Bemes el V = kT

10



&m0 (oees eng) 00wy BexD - 4 e

VOB ' Bwn BOmw wded & Bum iy g@iennm o800 Hoedws cdens3DEO
825)eCEI0D ©@InLIBD 0. e®n DICHE Bwd®w et H(EsIed.

OO Bum iy g@rennm BOm6 Bomd @it o 80 98 ©=8@d emeds
CEHTOB DEBIB Gozdn GBEHmE OO wew 8uben Dy w8miens ©IDHEO OB
OB @, 3830 en Dy wEwiens svm (Wedm ©8E YBOImG BE VB .

PV =nRT
V' =nRT/P

Bom Dig ednsidon Bme Buem »® nR/ P Bumwa:s .

Vol o V=kT

DEFe Bu®nsO 50 8rd Dig 8w ec» B¢ O © Blmun &, 80100 e8ews’
cBes30s (°C D8%Y) anmd gedmde wiE ebands O and, Oo @ 810 ¢
2 me 80, 3@ ebdmd ® cdenso aen - 273.15 °C € »g 0. 380 8O»0cE
ebande 50 B0 O» ST qon s8E1ed & 3® obands ® cdensld gss
womed 273.15°C2 ewd 0 K€ 20 1.5 dvewns’ esmdn® emeb.

P,
P

!P 2

e <P.<P, <
"4 ’// P, <P,<P; <P,

| | | | | 1
-300 -200 -100 0 100 200 300

-273.15 cdenstows [ °C

L5 980 Bom B8m0c & cdeasds ©w@® Digdm ©88i1ed
BOE®E
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1.5 Bea»

Bum 8Om0 coesd @18 ¢53on D1 ®8C u@renkm 8810 engen ¢ 90 98 &¢
D) cBHTD DZE OBHDE DOBID).

Sesg® :
T1:T, V1:V, V2:3V, TzZ?
n T
Vo T2
r_r
R
T2:3T

3800 eEOS cEOBO @)eRI®D B®ITISD O DB D B OB
2000w 3vn @5 DB Qe O D eWED © B mw wE »S .

27315+t
Ve =V (W) @ w@®dens s t = -273.15 aeda we 3O, 8@ s @R

C1ed. 98 esic® B0 DI1gd emNsdR @D 6. & amd Vo ® DY e® B enIDBO
€ B®O B0 B O A gsd gdeRID O O HB ©. DIy QBB 8@ &’ S
ostesd 38 886 H(B 208 conEtn cdatn BledSe gmnne e H(ESed.

1.6 Be¢eg

23 °C 8 agoars 088853 D10 o8 g@rencaBs 808 80 o8 ©8®® 2.0 dm’ ed.
0® Bomed & ® cdems3dn 27 °C ¢80 018 »e 80 Diged «s8@ed ¢ D ednmes
BB WHOBIB.

Sesg® :
T, =23+273 = 296K, T, = 27+273=300K, V; = 2.0dm’, V> = ?

D0@ged BB »I Y&Iens HBwm 853 DI Bw®ws ewie®s’

Vi _ W
n T
20dm3® W,

296 K 300K
V, = 2.03 dm’
", 888108 8cdx edme = 0.03 dm’
1.2.4 @0010edi Buds (8@1e5-38®) ©@a53Ww)
@BE w® DIEE Bw® 018 Egan B8e®s3 S war38dmes 1811 & @B &S Sevowwn
g @®ed¢l @2viedl B85 DIGdE OYE u®rens ) DIGDE 81D ©wABW »S BB

DCEEHWES OB 81D0IReds Bu®w 88ns dny CE. 9@ O ® eSO W B
@0 a8 @1 iy B8@IIDE @1 OYE oLV &1 BB (§100IDed] Bwe®w).

e® amd Voanewd V=kn 0010ed Buds ece s o8 .

12



&m0 (oees eng) 00wy BexD - 4 e

Do OHCEm B aen v 6.022 x 10% eces SYess 5 @B and, 8¢ g0wIeds
Bome (N ewd L) eces »@s53ed.

OB (edm 888 ©8ulen iy w®wiens OB PIDedd HBwd®s ©wEeds’

2DeRI0 S o HS .
PV = nRT

V—RTx
_P ‘n

RT N RT
V=—"-X—= —X
P Ny PNy

N

e®8 N oo N,on B88edEs D1wged oS geq 302500 ©® aD0ied] Bums . O
® B3O 0 9@ BmwS woe @B P ww Q »® g iy econ w3 8@
@eO @M BRIV 0wkde®ss,

%4 _RTXN
P=pn, <P
V, _RTXN

Q_PNA Q

Pew TBom 80 & (Rwn Ny Bunos’ d.)

[ Ve/ Vo= Np/Ng ]

©0RD ¢ PYDews, Bwn Eensow: ww BOmwes wlers e DigdE @iz 8@
DE 0@ geq 8o o @d. (Va N).

QD D WO B¢ Dy Be® @1y OB ecmd ¢ Dig 8@ (V) eew
o8ben Doy w8miens ERI OB VB .

eBE Be®ws : Va'; --------- (1)
e Bwe®w : Va T -------- 2)
@10oedl Bwdn Va n --------- 3)

e (1), (2) e (3) ©38m0en @ ©0iED @ wmdens D53es3,

nT
VOC?
PV _
nT
kZRQSO
PV =nRT

13
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1.2.5 ®@38» «be@w (Vi)
D03 8@00 PR B®Iernd GRNERI®Y ©w@IXIRD D D5,

=S

e a0 EB8we (S «.

8@ cESO » B HFFO wOed & m; ©® Digdm VHE O a5 T ©BIBN
a8@00 (V) O ® aows 8e g e e,

RT
Vm— ?

OEE OB DE DD @.

0O Ben cdentoed & w» w@en 8med & duyy © Digdm ©Bm 6w 1, O» ®
8@ B @ ©. BROD OB BEWI BB PED LS DD eWel.

o 3§ »IFO amd :
cBe30ws 0 °C (273.15 K) e @@ 8me 1 atm (101325 Pa) 0d. 0@® ©dom
PBOG et 8ubian D1gds ewd sByben Dig oewidmwm OHED 8D
22414 dm’ mol”' 8. 0@® »EED woes & Digdm ©8Bm ©8®W V7, ece
Boesens omel.

* ©cOD PO WD :
BB cdension 25 °C (298.15 K) @ «d@en 8dmc latm (101325Pa) 9.
0®8 & Do 98ED ©8@red gow 24.790 dm’ mol' 8.

©O»D : PINETS Bw®®O @50 Diygdm OYE» &E»side (M), 98 wos30sd (d),
2NERI®D ©B®ITED .

V=kn=k(m/M)
SRS M=km/V)=kd

1.7 Beeg

298 K censioed & »o | atm 8med & He Diged ww»n Ne diged @98z 8@
@12 RO eBBOIH.

Oesg® ¢
Py.=1atm= 101325 Pa, Ty =298 K, ny.=1.00 mol, Vy.=?
PHeVHe = nHeRTHe

VHe = nHeRTHe/PHe
Vie = (1 mol x 8.314 ] K'mol" x 298 K)/ 101325 Pa = 24.4 dm’

14
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Py. =1 atm = 101325 Pa, Ty, =298 K, ny. = 1.00 mol, Vy, = ?
PyeVye = nyeRTye

Ve = nweRTye / Pye

Vve = (1 mol x 8.314 J K'mol™ x 298 K)/ 101325 Pa

Vie = 24.4 dm’

OB, O ® cBensided & ww BOmed & dig OHE y@Ieh 8@ »HY, DIV g
a5 0 ®53zN 8@ B ©d.

1.2.6 eogedm Dogg Bw®

D0 y@rens OHYROBS ©m B0 Bwg Dig, BOme, 8@ 0 CBeDBO FHRELD
2 ® o000 »wiEBel. Bms Dy OIenwD CEeBPOE, BR@ 9 8@ &8 G&s3
T\, P,V 80 15, P, V) c¢800 008 w0 80, o83ben iy w8mdens © axwsmas
oce BG8n (B «.

800®® gD e @ NR = —

8De30 @De3Gd wewr: NR =

PVy _ PV
T, T

e®u wo@Wm D1y BwdG et HBsIed.

1.8 Beeg»

25 °C 2 e3» 760 mm Hg 8omam & e¢m G¢ Dig g@ienmm 28@1© 600 cm’ @8.10 °C
g &8 =890 650 cm’ O 80 68 Bawva RO @ ¢?

Sesg® @

(T, Vi, P)) 80 (T2, Vi, Py) ¢80 @0 B8 oS

P, =760 mm Hg = 1 atm = 101325 Pa, V,= 600 cm’ = 0.600 dm’,
T,=25+273=298 K

V,=650 cm® = 0.650 dm®, 7,=10+273=283K, P,=?

P.V, P,V
oS Do BE®WO 8md ; — = —
T T,
760 mm Hgx 600 cm® P, x 650 cm?
298 K o 283K

P, =666.2 mmHg = 88823 Pa = 88.823 kPa

15
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1.3 eaicosied @18 8 Bww

eend ewiBm DO & a0 »E DB3es’ BB DIGDS exNd iy Bnen . &
0O OB DIeE BB 0D eEE BB v DFdEs’ vy iy eES O
am0, 3Gs DREeW!s’ BN eDH iy ¢ Ve 0. §© Dr1geniBe BOmWO e®
8og Dig cowm .

Do B@enss @5 ID5IBN 38818 BEw® e30ts0m DS B3 OO B ewPBOeEE® HBHO
83338 0 O WEH 953 ewed® Blme OO D1\ged 1@ BLme uyeds’ H(EHIed.
g @00 B Dnens’ OBem ©0® EBFE em0n iy BBonn Bgenss
BEDE. 008 GO BOM®, 3wl DIGOE ¢l BLDOE edmBBO @I 0d ©d
IGO0 o8 Ccuewenewns’ @Zlunl WO RE. e®u etICEOTed ¢1:8m Bl Bwdw
eRe HESeD.

A, B ew C v 91gdEs ©esidn Dig Cnentm 98 DigdE ¢dn 80 8gedEs’
Py, Pp e Pc 8, Bon cdasioede oy Bum s8@iedE iy Bgamed & Bma Pr
0D (Bedm w8mienens’ ¢ed.

[PTZPA + Pp + Pc ]

oo Hedm ©8E eIE0Bed @&m BOm Bu®s ©byber iy wO®mienens’
DBty e w1 8. Ay B am Dig ecems’ g8 Dig Bgencs Beng. Sgened
amEes Awn B D1g0c 08¢ u®@ien B80S ny ww nz 8 ¢ Sgemed & Bxas
Pra@ ¢ 858

PV =nRT

A 203D escwo, ny =P/ RT (A 219008 adm 8mws P;ed.)
B ©03® wewo, ng= PplV/ RT (B ©153008 108w 80 Py @.)
gy B@encs wepo, nr = PrV/ RT

®® Nr=ny t np

0® Beso, PrV/RT = (PV/RT) + (PsV/RT)

8 »g 80, Pr=P,;+ Pg

e®u eRICOTed 1.8 B8 Bw®wa-

1.3.1 ®39c »10e axesdens’ eedm S
T o» cdensided & ©800 Vom g 8ams Prom agem A dig ®39c ny ¢ B g
®YE np ¢ 3o O gmd, Jred ¢iln BLm B8edEs’ P ww Pzed.

NnaRT

880, Py = 2329 szne.vﬂ oces B8w IS .
edICOTNed Bw®wd amd, Pr = P + Ps

NnaRT . ngRT
A +B

Qv v¢ aednewns’, Pr= = (n4+ np) R—VT

Py Prgmoas 0d» 00 ® PrdEs’ 02800,

16
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PA TlART/V na

== = =x4; Xy A8 ® 938,

Pt (ma+ nB)R—J (na+np) 4 193 g

DeEHS ©, Pe_ _meRT/V_ __ "B _ Xp; xpaz B8 ®39c »iocd.

RT
Pt (natnp)5-  (Matmnp)

5® Seso,

[PA = X4 Pr e Pp = xgPr ]

ocs B3w »uiB .
©3® Dyg@G Yerlcwm @& BRm6 98 YR »Iveds §O Bmeds QhmBO w1
@d.

1.9 Bea»

(1) ©og Bgescm »8E3 (N,) Diggd 0.8 mol ¢ @FESs3 (0,) Dogg® 0.2 mol ¢
8o @. OB ceatOu® & Dy Bgemed §& Blme 1.00 atm »®, o3
O D0ged & BRHIE OGBS WIBIB.

(1) Qg o 20 Buw cdea3owm ©@r ©3 8O, N2 Digd, 0,010 8@® gBGwo
0 NO; D0g® 3068, ©3@Eom0ed & Agem8 N, Oig ®gc 0.7:3 ¢, O, g
®9c 0.1523 ¢, NO, Dogg @8 0.1 ¢ . 980 N, 003008 & Bmcs 0.88
atm ®, 0,20 NO; £9g30E 2082 B3 ©€r23E DIBIB.

Oesg® ¢
. n 0.8 mol
(i) xy,=—2— = =0.8
ny,+no, 0.8 mol+0.2 mol
PN2 — xNZPT
Py, = 0.8 X 1.00 atm
Py, = 0.8 atm
ved ® O esem,
Pp, = 0.2 atm
ac n 0.7 mol 0.7
(i) Xy, = ——2 50 S, Ky, = =
ny,+ no,+nNo, 2 0.7 mol+0.15 mol+0.1 mol 0.95
0.88 atm
PNZ = xNZPT D® 5630, PT = PNZ /XNZ = 0.7/095 =1.19 atm
n 0.15 mol 0.15
Xo =—%2 o e, Xg, = =
2 ny,+ No,+NNo, 2 0.7 mol+0.15 mol+0.1 mol 0.95
0.15
POZ == xOZPT D® ﬁfﬁi), POZ = m X 1.19 atm = 0.19 atm
nyo 0.10 mol 0.10
xNoz - — N0z D® ﬁﬁﬁi), xNOZ == ==
ny,+ no,+Nyo, 0.7 mol+0.15 mol+0.1 mol 0.95
0.10
PNOZ = xNOZPT D® ﬁﬁﬁ(), PNOZ = E X 1.19 atm = 0.12 atm
D® Seso,
Py, = 0.88 atm, Py, = 0.19 atm, Pyo, = 0.12 atm,
Pr =1.19 atm
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IOl Bwud®w 8¢ ¢1m®0 a8md iy BRenmO ¢ Rl DHYIE Cieen
® g8 209, ecm @¢ Bug iy «8uben Dig DS TeeBwd dBemw 0 §BFw@o
@O VS CBCEO B G @. eetd §O ¢ D1y ¢to® IR FBOE &, HrewiBnd
g0 9 ded v grded & ¢ eDmsd D1gds aeBs’ Yo OB Wi. B
ORe TS BPidm & 2@imnens’ Digds ded 0 K¥E) ERBIESS deed wdmdt
BEsmens. 0® pO®ed &, 8E e¢idrmE nE BIWTR MG BEEWSS Yoo B¢ Dy
8300078 PEO BERBI MO DD YYCHS BBe®B3 g PE Dogd O ded 3 ©Y
CeR. OO Dy YYD BIEB HTWI BEB @@ EVIDEB PED ®OB WOMEE Dogd
BB e BEGE WO®S SE6 @) D GuIced @. @®8 & Di1gd Beed i ©5%05
RO wy ERW 8OO IYHHW i D COWMEEHSE WO COR. omed ebn
8300 DS BOBD DY ¢nd ERI OB eV . ©®B & did J ®IHI Dogd
B Fw0ed & wiecm Diged iy DdBHdmE OGBS wre¢m SE Dids BDEBG ¢ ¢lo®
Do Bgencs 0. Duged gleq DB SE Dids YEIws OB VO cdersided & a8
D0 B3, deed wrimiss Dide Blme o »€sed. O DS 3@ cdensionm &
23 ded 0 ©3zn Drggedd BLms BUeans [e® & g Bmewns’ deed Didn B8Oman
a8) e 9y ©. 980, CERD DI1ged a1im BRm6, 8 8@ ww B, sbuben
Doy 380 ennd ewe®s3 O ded S O Vg OYE YOI BB e S . 1.10
B 0853 0®a ¢ed-

1.10 Be¢eg»

o0 880000 and KClOs(s) o S8e@s’ @388s3 D1gd BEewe mosies’ o8
Bors3o.
2K Cl0O;(s) — 2KCI(s) + 301(g)

27 °Ceseo 760 torr 8 & O, Dagd 1.50 dm’ss S 20w dmn 0 0 Cred.
27 °C8 Seed wuimidn Db 8Oxme 26.7 torr . wigen 0, Dy ®HE ®rencs
BB WO,

Sesg® :

eIl Bwu®wkd amd,

Poois = Pomgsn T Poce

Posesss = Pesen -  Puco = (760 —26.7) torr = 733.3 torr = 97764 Pa

s8ben Do e3®wiens ewde®ss,

PV 97764 Pa x 1.5 X 1073 m3

PV = nRT e» n= i T o R = 0.058 mol

1.4 2o BT D™ eI

9D 0080C & 88 u8veniiOn i O ©Bem® g Dig BPITL Be® (Begyss:
eBE Bo®a, D168 Bu®n 018 Bu®) dnemE 0 8Dedids G 0Pend). (S
sOsen @353 BOL HIFO e’ & g LB witedm ¢1Ide BEAC GdeRINGE
G O (B @. 8 Pven OBBI D© RBSwer ERI OB ¢ Dig BB Ve vwifdedses’
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OBNCE @0nEes ovD ¢vrnsied abie O D and eBess.
0@ Bews’ D0ewm ©8E »BYBE DI1Ed wDERE BEo Buecm D QD

©@®0mewns’ IEH0 0d. 8l BPwD &S s 0 o WIEBe v gmo
e B B w0d ¢ SE6 O 0RL BIEBB OIS ©. YT W 0¢m0 ® Bum cEensios
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» Bom 856 gcg 0. AH 8 wen 8RS’ iBedsies’ gB88w@id msiinm O8.

988 20D mcIE O B8PS oty Endd midenism . e®8 Seri®
PESOG ¢ Vet ® DR @. Yot © e® BB eIl 1 TS FDE eI ¢

OEo® co.
2H,0(1) — 2H,(g) + Ox(g) AH® =+ 571.6 kJ mol’
2H,0(g) — 2H,(g) + Ox(g) AH®= + 483.7 kJ mol

2.2.3 535 (E8 Tewsy
DD (SedD BBH @D BEREBID.

C12H22011(S) +12 Oz(g) —12 COz(g) + 11 HzO(l) AH=-5650 kJIIlOl-1

owm wdmimew® AH 8 wepen e De®x 0@n d3es) ICDE OB (CESe,
IBP[eOE OBIMCBEO Dt ¢f) RDE. OBHEBend g O o® i) d® DB
Bewed 92 5006 88001350653 51Red o 0. gemitd ¢Hme mseInm .

Na(g) + Ox(g) — 2NO(g) AH=180.50 kJ mol"

m & a8 58T 0008 B[wemOE OBEBEO Dt I8 IBMEBEES ICOEO ar.
e®etd ITHEEB PNE )DL Bhes DOBNeDS mIse gdenlserns emel. dadss
B Pwd mderizm 0. OBEE Twwlwnens ¢y ® HwodBom & &g O
OTCE DesbwsdE 386 Gmame®S. 2.1 D9edsd ¢ ens3n® wom 88, 0reesdws’
OB 53 m0e5cam 0 DendEn BBF0I Boens WOs3es’ emet ¢ suwm 2.3 dent
cUed.

A SE A gg_ﬁz%cs@
1l

3
& @
Q -

6 d AH <0
a% AH>0 G
) D
IBF _a%@

(a) (b)
230we  (a) mmdeadem (b) moscinm SdE @y OBHES
012383053

224 95399C8 Subwies v @0 SIS Subwies
@O B O EE Bubuwoesa, AHY,

DB RO B3 OFCEEE, AHYr %) ©38@m 803008 B OO DB OYEES,
©00m 20dMed BEledn BO0ens’ a8 OB w0l RO csicms Se®
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8 8¢ O OCE Bobiniesn@. @ o0 H(T1en B8O, ROBOE vEledr 30w
@z atm O 8o (101325 Pa) w0 ec»d ¢ cdensdows wdesd doned DS ®
83008 @0 @. O Boedmens’ ece ODTNGCE edme OO ITHNCEE edmes DO
¢ ‘f wOomeds’ uB8wed & EedrdBs’ acie 6 BkNcmHE O D ¢ eBH®
omel. §Ecdnwm D81 ® 808 gdeMd B8E ® criucms SO Bubnesnis @230
B33 wgledn BO0ed @B Borld GRDvw6m 8 ¢B3sics O EEs 0 .

Beeys? oG sum & guter, ©@imnens’ m0s-0t00RD (B 0@on Be® & @wo
o530 cders’os O 298.15 K 8 §ccds B8owm 080 ® 30l gzd .
Na(s), Hx(g), Nx(g), O(g), C(s, graphite), Bry(1)

Beego:

DRSS 3w dedwns ©53 ¢ om0 880 (B ©. 880 (FdmBO) &ided
2®m00 CB®BIB (Dw®s3D) LBO0ewrs’ ¢ 81idmd DIRVTWOCO OB v «¢. &
@ gm0 ¢ OB 1B DOe® OFHEE edmes KO8 (B J econd ® AH e
QB a®B D86 @IS .

C(s, graphite) C(s, diamond) AH?= 1.9 kJ mol”

wgled®n 06 R g BE®BIeES D81 B8Ol ¢Ide e 8f) OWHCEE dvenrs’
38 @000iB. ©a8x5 AH[C(s, graphite)] =0 oed oz ced.

25 DCE »o 1 atm Bmed & sdfmn D8 ® el 3001e ©@500D WEB, 53065
55000 OCOE 098 HFIBO SHEE D ¢Pde gy «.
Ha(g) +202(2) > H20() AHY = —285.8 kJ mol

Ha(g) +502(g) >H:0(g) AHY = —241.8 kJ mol !

o AH' a0 ecm and 00t dcocd D188mden msa (44 k] mol™) 89 0wy vxss.

eend verms BEOOE & a8 Bowmoewns’ wddm 5305 OGS DB ©FE.
oo & a8 BeyTOBs Bewo ¢edn ©bE, as B85 8¢ wme gn ©ef »OGSHD
053053 AH; esecs JeinSn wdmdens GO@8.

298 K & emi®E80809c (HCHO) eden csfsies O3B -108 kI mol' ed. o®

DOeh DD (Seds wdmienens’ gmie .
Ha(g) +502(g) + C(s,graphite) - HCHO(g) AHY = —108 k] mol

Beegsd @00 0 B8O 00 gn® JeieBSm 95S@/ 308E0 @B ©dem
O EE BBuw @bl ¢ B83® 3.

@D ¢ OIH(CE Dulbwiesa, AHc

©®Om @DENed @18 GROBL® M Wiewinw® Ml OHEL wden @detied
B aB0n P8BS g@remeD (D e Dimed) w®ylaens’ coms & ©wddn
20edNed 8 Oc Ry Eo® & 8¢ O O3mEE dubnits O8 ©@n cnm dB3mEB®
@d.

C3H(g) + 50:(g) = 3COx(g) + 4H,0()  AHlicum, ) = -2219.9 kJ mol’

C(s) + Ox(g) = COx(g) AHJc 1 = -393.5 kJ mol”
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200 AL Dedm OB ES Db, AHY)

OB, IBTOD OHYEW DO OB @O @Deded 1B D@ derduw:s w®®m
2DedNed a1 D1g®n GEROs el 8.0 DO Dwdma Je® & 8¢ O DTIHMEE
Besbeaoescal.

Hy(g) — 2H(g) AHY = 432 kJ mol

CHa(g) — CHs(g) + H(g) AHY) = 428 kJ mol”

CHs(g) — CHi(g) + H(g) AHY) = 441 kJ mol”

CHx(g) - CH(g) + H(g) AH} = 454 kJ mol!

CH (g) » C(g) + H(g) AH% = 344 kJ mol
OO Besn 0®@es3s’ OE B30 Bwds) S OB BT PN BOBB HDHETH OLBBIBCE
aoE 0d.
CH4(g2)8 ®@Lsms 6@om 9530 Sedn = (428 + 441 + 454 + 344)/4

OB 8 Desbsoescs
= 416.75 kJ mol™

@O ¢8I O3S Bubwoesw, AH,..
90, w0 @dLdMed af “8ws H' awvm 0fces o “8ws OH au» e®icwes
B Fwo O B e®Iew6: 85180 @8 OIHEE Bwluviesnd.

H'(aq) + OH (aq) — H,O(1) AH’,,, = -57 kJ mol”

300 weden OB EE Subuaesws, AH
O, 8O gdEed 8 D1gd®u gwum ®Yce: @80 D Y1k HEED
1.0 mol dm™ =8gbes coenws e:8e® & 8¢ O O(E8 Subumiend.

M™(g) + solvent— M™ (solvent)

PO sEED O EE Dubuwess, AH .,
OO, wdOH @0eded a8 DI1gde v BHEES B0 B y®rewmw cDens
1.0 mol dm™ ¢10en BFFOE0 @i 8O Bm OEE Besbsoescs.

Na'(g) + water — Na'(aq) AH’,; = - 406 kJ mol”

=R 1o OB CE Bubwieses, AH jissomtion
90, 30O @DeINed @B ¢duwD VYRGS O YeIeem ¢ders & 1.0 mol dm”
cDenwS ©:8e® & 8¢ O IB3HEE Bebnoessd.

NaCl(s) + water — NaCl(aq) AH jissoriion = 1 KJ mol™

=D LB SR CS Db, AH s
O, ©wOm gddded B8 ®w® HFFOeE &8 YREOLE ¥ Boewinw ©w»I
Y ©sPylamensi® w®en @Deded (8 Digdn BBOGY s8obnme Se® & ¢
D OB3IES Besbcsoescsld.

Ca(s) — Ca(g) AH’,;, = 193 kJ mol

PO D1E88den OB (ES Db, AHﬂevap
OO, 8RO adEdMed (B ¢d FROBWD Wi toewinwm HEWS D gdedied
218 D1 adesDd sBObmmn de® & 8¢ D IBEE Sesbuoesn.

Bry(1) > Bra(g) AH®,,.,, = 30.91 kJ mol
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©@0m Beem O CS Bubicas, AH 4,
ODY, OO DENed B ©w GERLOBVWD ©WIF BoeINGD YRGS ¢O §dELIDO
=80bmme Se® & 8¢ O O5nmEE dubniessi.

Al(s) — Al(l) AH’; = 10.7 kJ mol”

@Om uo@rewden O3 8 Sulbiciews, AH',
O, w®OD gLEed B §Ecdrw® ©®nm gdtdMed B O8 Dig®nc ©o®ieq
®Yew OO =8olnmms e® & ¢ O O EE dubniessi.

15 Cly(g) = Cl(g) AH’,, = 121 kJ mol’

PO ugf guBwie oS O E8 Subuies, AH
O, OO ¢De3Ied @18 ED1BwL™ DIgew ©o®Ign OYRLBRS & Odmm 8B
D& ® BBCE ecs A 8 gecBeimnn @853 90 8 ©®en gdedied S Dig®ws
I QU eom ©9cwe ©3:8e® & 8¢ O O (E8 Subniend.

Na(g) —» Na'(g) +e AH®1z, = 496 kJ mol™

@00 gocBeimwmies O3 8 Subuiese, AH k¢

OO, w3 adEMed 18 DIg®G BoIen OHREE geRBeimws 1853 By enc

0 0RO w®m gdeed @B Dig@n dmenen o OPHEES ©e® & 8¢ O IHEE Subniesws:
Cl(g) +e — CI'(g) AH’zc = -349 kJ mol!

02853 Cl(g) 8 gecsedi» ax30mdw, 349 kJ mol' 8.

3B eewinwm @O ¢ (B Beds O3 ES S, AHY,
OO, w3 ¢De3ed g8 8y HFFOeE ¢S deSD Beewinwm VYRGS S8 Dig®c;
QD 0 snen @B DO o Je® & 8¢ O OEH Dubniesnd.

NaCl(s) — Na'(g) +Cl(g) AH’;, = +788 kJ mol’

2.2.5 99 ece AH (AH®) Sbenc 85@: evned Bu®w

O EE woEBG e@H0® Yewidmds S0 O e¥nd Drtes’ YOBS i BH®
830210023 3ewiB 0 OB YBFwr DTFHEE Db BRI 0BV OGBS DE
OB OO . OFEE BbwwdE @B vun Bedn v Woew 20 v ©®
DIB@D @ a.

AH 858 geas 95 and 8dud ows ¢ 0. 25C 8 e@owdn gecdnd&sd NOy,
cBBcm B0 g O EE dubnitss wEm ACY.
Na(g) + Oa(g) >2 NO(g) AH® =180.50 kJ mol”

NO(g) &5 99cwes 28D OB 0dmes wmin B8O ey a8 Bug to@erm v AH'

BOB @CEWS eACE.
%Nz(g) + §Oz(g) — NO(g) AH® = 90.25 k] mol !

803 B 80 edme Je® & OEE 0dmend e ¢ edm»E D DS
9 SwidBe yBObmme B8e® & AH?’ 8 CRe @0 ©d.

NO(g) - 7Na(g) +0(g) AH® = -90.25 kJ mol !

@M BN wOIWDED BOG EwI B
Na(g) ®0 O, (2) §ccosdBs’ NOi(g) ofsicmdsd ace ©wddm c55es OB CB®
Hoens BE© B8 wEmr ARY.
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Na(g) + Ox(g) > NOs(g) AH'=?

BB BT 00D Budd ecms @ded 8¢ 008 asd 88s i «. sg@d a8 Ny(g)®
0,(g)2Ex3 NO (g) ©0c8. ammpdi® NO(g) 1 0,(g) 053 NO,(g) e0c8. @® 8wdd ecmd
acoE D G0 e8mcen S0 el AH® gowss ¢ ©@® Omr B 01 &sd
as o0 AH® aoc ¢ €00 @0t e8mdens ced.

“Na(g) +502(2) > NO(g) AH'= 9025 kJ mol™?  ———-- (1)
NO(g) +50x(g) = NOx(g) AH° = -57.07k] mol™1 - )
() +(2).  3Na(g) + Ox(g) > NOx(g) AH® = +33.18 k] mol

@ By @€ YOO endd Bu®ews’ e®etd gwie ed.

BE3® BodBEw ¢8wd ewd 8udd danewrs’ (DE8mD g ¢) 8¢ 0d »H®
2@ JodBEs ©wew g O3 GCE Subuews, & & 8edidE O ES
BesB0esdE OO @1 @d.

a5’ @nbs’ BD eunis ewed Bo®s d5ImEB8ecs gde3d &» @Qernewnd
SBOCHES. 210w adeded 8O gdws’ @D odn Oegleod O®
®BoERs 80 ¢ AH ovd AH® (8008a ©d8n adeddied T 8¢ m0»
C¢ »0) eI gries’ O ©® gous O @m0 Oi ©IBvewsss wnEm .

o0 880 emeom 888 0® wowmEne IICE 01dnmBs’ et © e
DB ¢ 988w e HS ©. e®u B8ORS 2.4 vwi 2.5 G15e00s’ O Bowma .

2m0@€ (I)

A A —
AH]E .
g sages (A) 3 |g88em (A)
()] ()]
o v :
2 AH<0 2 |am AH:
D D .
l l :
oc (B) oc (B)

(a) (b)
24 Csi 200800 95500 A g88emdc 80 B Oc ¢fdn wo o8
@be e (a) &y ©8dbmme (b) emnc®i@ e8md Bwdo
@RS emedm s8dbmme

2.4 Srens’ emtd Bu®n mHOE0OS oEE emel. A g88wm B 9c 200 « 88®
023 BeddBs wes, 8udd e¢mBs’ »es, 8udd ©enmndRs »es 8Bl DImEES
Bsbwoess O © 0. OB ¢ @k Oe Boers 5305 OTHMEE Jitdnend
uBGwem 0 IROE edPs 8830 @n e endS.
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oo BE® gum ¢330 a8 erded OB EE J:0ns’ OB s®ens ©5»d, O
D& B30E @ICWO ¢ WE DS &. & 3C®I Y Fw I DO s8OLm»m© O HBdreens
ODECD LMD (eI ded DR ¢dan ¢. 9853 ¢ A gB8w0m B O 200 o
@m0 @06 ©¢m 5B .

®boe |

om0

gBFem (A) — o¢ (B)

\A‘Hl AHz/'
ao0®€ (I)
@boe 11

AH =AH: + AH:

2.5 S5 m0e-0es0 B O
D0e3-0e303 8 Vs GOe® & swm coece am0@m»s »Ee gy ©d-

BEPD IIHCEE edmes ewd®d @8 CwIeSm §BF @D B, 98 Snee 8z AH
20036 Bu3). @B ey B JerS DuE (ewdd Bwu® Onw) evimers 88
DIBOED @MOT| BB e B[ gres 0, & O O 588 wed InEa
BB ¢ O3EE Bbnes Busim. ©® B0 ©, IEOE a0 ame@ms DB
015830 RE @B® ¢ @8I OBD. Frewns IBemO RBBT(EL EDED ©@wg)
O IE 0006 Gy «.

80 @m0D, ¢ OBWMEE a¢0wrs’ @m0 IBFPBDEO 8RB OHYE oBIeDSS
QRED WE G B. By eCe: BOOD ¢w» ITIHCEEB, CHDBO DIEE D DB
(c¢o. 2R53) OHYREBLS e10ed® »HY, acog OBMEE 206 HHFwDD 8v®I8 D2 D53
BO®0€n t3oDBIEDSS Qe WE G B. OOGD ©8wien WIDD WS DD, e®w ¢ »E
G PO O BRI OB (S Beyw ICT®).

Beego:
20 YD CPedD §BE@eDS wEn IIHEE Bulviss ewd®d dand e
858

3C(s) + 4Hy(g) — C;Hs(g) AH® = ?

s g Hged guterd g emetd @88t i g ¢ BB ZEMHE. g B85 8RCSI
0 »BYPBSY 3BPwr BBOO wEws el »® 8¢ 0y arfesd s § 88w D5
amd, O w®ylensidn 0 e 8. (08 e®8 & 6 eWeSTORD B @305
@m0, e »BeLiRD ¢ & BB t3eeD g, OD: ¢d evD BSed AH’
206 e ® BB 0B 6. ¥ DRI 80 wE wPe sieentend Hoens
B 9B AH ossS cuewid 6 08858 O ece acpe 88T med AHY aoc vem s
BBOE. eved Bu®ews s d30m® dB gfers’ 0®8 «. O¢ gud w@ifd B
o8 AH? gocs3 oerma 600 ®o 806 m3a.

emtd Bo®s ®»Idmens’ O GCE edmes BUems B8e® & a8 gcg JwinSm

080 eh 300WIEHG WE G @DF. @® M ¢ty TP EBBBWG D3 ¢ B¢
B Fewend @HEeE s¢m® Wd 0883, & a8 com uBFwo 3w JewSn w8mien
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CPe8. 53, »BYESS, W8S as3bon eewlvdE ¢vwm dc COL(g)» HO(l) 20
BICBCRO 0RO v edm &8 ¢ud ©Oged Jec® @IBvn @@ OB VS «.

CsHy(g) + 50(g) — 3COx(g) + 4H,0(1)  AH'=-2219.9 kJ mol” (a)
C(s) + Ox(g) = COx(g) AH"=-393.5 kJ mol (b)
%Oz(g) + Hy(g) > H0(1) AH’ = -285.8 kJ mol’ (©)

(a) 8 aesey 985w® CiHye 8 cfeocmrs 0. 99853 asd e®etd B8n oS .
3COx(g) + 4H,O(1) — CsHs(g) + 501(g) AH’ = 2219.9 kJ mol (a)’
PCBDOD B8P ed8 uB88wm C(s)» Hiy(g) ed. & dodens’ e ©9C y®ien
emes 9O wewo (b) wdmcens pemss ¢, (C) udmdeans HDHecs ¢ Qe e G .
3C(s) +304(g) — 3COx(g) AH’=3(-393.5 kI mol™") =-1180.5 kJ mol (b)
20,(g) + 4Ha(g) — 4H,0(1) AH’ = 4(-285.8 kJ mol™") =-1143.2 kJ mol” (c)
008 & C(s)®ge nos » Hi(g) ®gc oo o1 8 e and, CHs(g) @gcess 8

g, ©® g0 gdes § OB 8wD8. 153 ¢ §BeBims wOm ¢ ©&mien pB o
B8e®x3 (a)' +(b) +(c) @das weewidmn ERI 0B S .

3€0:(g) + 4H:0(1) — CsHs(g) + 50:(8) AH'= 2219.9 kJ mol” (a)’
3C(s) + 30(g) — 3€0:(g)  AH° =3(- 393.5 kJ mol") =-1180.5 kJ mol” (b)
0.+ 4H(g) — 4H,0() AH° = 4(-285.8 kJ mol") =-1143.2 kJ mol” (c)

3C(s) + 4Hy(g) — C;Hy(g) AH® = -103.8 kJ mol”

D0e3-0e300 2 DS 90DeBs’ @vm OO e®ed JeCw (S .

50;(g) + 3C(s) + 4Hx(g) —» C;Hs(g) + 50:(g)

4 x -ZSE\Q‘(J mol?!
3 x-393.5 kJ mol™ 2219.9 kJ mol?!

3C02(g) 1F 4H20(l)

AH = 3(-393.5 kJ mol™") +4(-285.8 kJ mol™") +2219.9 kJ = -103.8 kJ mol™
O EE 0130 9IDmers’ ¢ 8 Deg® o®etd CR 0B WS .

g D853 o ¢ OIMCE J1dnemd g IIMGCE avend B eRBIBOD
2ows ¢ . & H 953mC8ewnd HBlede avwrs’ gud HUens »e @S
088, Do OB EBG @0 Bows 185 AH 9535G8 0050 oo § eens’
a1, o® edmes BO® &l WIOGD BE VB 6. Ve O eRIeW! PeHOEO et ©®
8O ¢ C®M CPBBEIS EWS QBB CPBBGES OGS .
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H/ kJ mol”

A 3C(s.graphite) + 4H2(g) aF Soz(g)
AH, =-104
3CO,(g) cFogmw
AH, =3 (-393.5)
=-1180.5
WV 3CO,(g) + 4H,(g) + 204(g)
AH,,,=-2219.9 4H,0(l) ¢
AH; = 4 (-285.8)

H/ kJ mol!
A 3C(s,graphi!e) + 4H2(g) + sol(g)

V 3C0,(g) + 4H,0())

(a)

AH, =104

3C0O,(g) g

AH, =3 (393.5)
=1180.5

3CO,(g) + 4H,(g) + 20,(g)

AH_ =2219.9 4H,0(1) cFrgmde
AH, =4 (285.8)
=1143.2
3CO,(g) + 4H,O(1)

(b)

2.6 s 3C(s) + 4Ha(g) — CiHs(g) u988wied 955o9(E8 droedwm
(a) crsens’ B Bwed Endd ax O O SwdEws g0
g OBNGEE aos ¢ BO® ¢Ped. (b) siwens’ 3 ES
BODHOB BB/ ewedm gm0, gdes uBPwied Exudd
820 gl LR BO® WE DS G.

©om yBFw d3(E8

uBFP00m 3BT wm 9 @ PO @deed D8 S0 98 OB CEE edmes D
OB CE Besbwoess O D a8 co8g. O AH? o905 AHC.., @853 00305 emeb.
2 e OBMEBOE O Y Yewldme:ss »HO ©B®en 88w O (EE

®ernmE BSOE.

Beegm 2.1

eRBo @38t 9D O 8O gonid BEEBe® & acs ecen 8¢ O mwm EHedn
8500 B> @0 OFHEE Bubnies ewe Be®n »IdD 20 OBHB OB

02003 B®e0 DEY.

2NaHCOs(s) — Na,COs(s) + H,O() + COx(g) AH', =?
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8&mo:
e®td Bo®sO amd oun wdwien 50 OO O »E OO 9 w®wiens R
OB DHD.

2NaHCOs(s) — 2Na(s) + Ha(g) + 2C(graphite) +302(g) AH = —2AHpanco,sy (@)

2Na(s) + C(graphite) + %Oz(g) — NayCOs(s) AH = AHgng,coq)] (b)
50s(2) + Ha(g) = H20() AH = AHpuo0) ©
C(graphite) + Oz(g) = COx(g) AH = AHgco, () @

2NaHCOx(s) = Na,COs(s) + H.O()) + COx(g) AHY =?

(a) ©@woenws, @ecdsdBEsS NaHCO;(s) @9 e¢ws coicms S8 Beci®
8m0erncd. 58, (a) gB8wed AH?, AH/(NaHCO;(s)) 8 when aved ocqenss.
(b), (c) @9 (d) ©8wceadEs3 Na,COs(s) HO(l) w0 CO,(g) o Snews8 93 egcas
cBenema 8 Sewidma 8. ¢t @sd aed ades 58830008 AH 0®etd 5mie
DE O .

AHpn = AHfina,co,) + AHfimom) + Alfico,@) + (= 2AHfNancos )
= (=1130.68 kJ mol"') + (—187.78 kJ mol™") + (=393.51 kJ mol-") + (1901.62 kJ mol-)
= 189.65 kJ mol! (NaHCO3(s) @®9¢ 228 e3€00)
= 94.825 kJ mol! (NaHCOs(s) @®9¢ 123 e3€®9 )

VR ® O(EE J1ednm), emtd Bu® HOG CanEI1) $10eks’ ens3H® SEEOS
OB CBend @0 » et 9un ©8m3ent e0DS S OGTROD ¢sd G50 O
202900 eus3m® BB 0dn e 1S .

©3ide® ABReSOE Bewidmn Budd ecmBs’ 8y O5les 08 comEeme »IE.
oed Bwdeb & agowm e NaHCOs(s) @y 223, Na(s) @y 220, C(s, graphite) ©®9c
2290, Ha(g) ®8c 120 0 0x(g) ®39c 3»0 dewlbdms e w8 858, ecd(B 8wdel
& @ (b), (¢), (d) ©8mi@mDES ywIRn 88 e wicy B8&e Na(s)®ge 25, C(s,
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8wdo 1: 2 x [NaHCOs(s) — Na(s) + 1/2H,(g) + C(graphite) + 3/20,(g)]
AH® = 2x (-AH} [NaHCOjs(s)]) = (2 mol)[(—950.81 kJ mol™")]

8wdo 2:  2Na(s) + C(graphite) + 3/20,(g) — Na,COs(s)
AH® = AH} [Na,COs(s)] = (1 mol Na,CO;)(-1130.68 kJ mol™)]
C(graphite) + O,(g) — COx(g)
AH®= AH} [COx(g)] = (1 mol CO,)(~393.51 kJ mol™)]
Ha(g) + 1/2 Ox(g) — HO0(1)
AH® = AH [H,0()] = (1 mol H,0)(~187.78 kJ mol")]
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0® 85008 oD O3 8 Bubaess -594.1 k] mol! e®. e®c LiF(s)8 @=den
CB0e ) DBIMEEB 0. wotsdn §ReOrdES BBw® dgeiddd cfwicms 88 wwm
Bedm0 emedm o8 8Bwdd wuwrd et g O e BB B ©. ews HBwes
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1. 22 BB0®, B8w® Didun D0 cubduimme J®
Li(s) — Li(g) AH® , = AHY = 155.2 k] mol™!

sub

2. Fi(g),F(g) @00 sc@enmoens SE@
~Fx(g) - F(g) AH®, = AHY = 75.3 kJ mol’

3. D0g®w BBw6® so®ien guSBmdens OO
Li(g) >Li*(g) +e AHS:, = AHS = 520 kK] mol 1

4. ogecedim uBywens »J F :8®
F(g) +e >F(g) AHS, = AH§ = —328 k] mol~!

5. Li'(g) » F(g) ecowismrs 8@
Li*(g)+ F~(g) »LiF(s) AHY = xk]Jmol™*

LiF8 ¢18ed (Bwom») aBwe bl ¢rdedned sum ¢iBeds ubiecs.
LiF(s) - Lit*(g) + F7(g) AHY = —AH® = —x k] mol™!

AHY 8 aos oo CUSeds 88 venma »E VIS «.
008D IRFeDB wPEn ONHES Debucies (AHN, )~ 594.1 k] mol! 88=3 =0
e®et B8k oS «.

AH)., = AHY+ AHS + AHS + AH} + AH}

@ BudJ 5 O BEe®s svm (Peds B8 EBFPRD crel.
Li(s) +F2(g) —LiF(s)

O B3,

-594.1 kJ mol" =155.2 kJ mol" +75.3 kJ mol" + 520 kJ mol™" + (-328 kJ mol ™) + AH}
AH? = -1016.6 kJ mol”! e®.

dewnds’ LiF(s)8 ¢i8d 8udn d953mcE8ws 1016.6 kJ mol” ed.
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