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areae T

el S ST WA T, TEIE 19 A1 R igen ga | Sord €, 1 Tt
sAfuferan o SR e § Hudd TEEtE So S % w9 o
ffert Bt 21 ST Teh g5 | So et €, qe TRl Shell AR
1 HE W G € Wehdl 8 A ool Tl (IR ded) T S
TEH I TN T ER Sl o i w9 faei wRftemal § ww-
T Y WER Tl 89 & T U 9 § T ®Y H a5 S b
€1 31 Fol-EA@ON HT eI & SR w1 fama-agg ?
FENIhT ok Fom Tt Tenmell, fe siga-9 o10] 8id §, § Hafer
e 2, 7 o gew frepri 9, fod sgd 9 o1 8 €1 ot
=9 9 9 Hatud 921 ¢ T 3 gfedd o9 @ R X 9 wEitad
BN B T URed=RT e 1 YR e St steren § et
& SeAmTfaeRt o frem st @) e €, S feRm wmemeeen ® i
1 ok e § Ed wrEree | S 2 R e o v
T (SR— <T@ TS A1) HreEwen § 99 % | uiEtia T8 e
€1 38 T | T0 FENf! & Head U F9 Heequl e o S
3 o FAE HO| A

Tk At AfafwaTRe o gH Seli-ufidad ohd feifa
F € 2 I8 UREd BN SAUel TE? Weh THEtTn St/ aehH
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6.1 SSHNT ARt ok doh-lehl I
AN Iehal T ifafwansti & 39 e
FS-ufedql &l S HT el € SHeh feq gH
IHMfGRT H Yo 8 ol FS eIkl eAl i
ST B SR aolA A= feEn T @

6.1.1 e wa ufiger

TN | T F1 o1l SR % 3§ 9 9§ ©,
SRR Yeror fory S @ aen sHeRt 9w Wi ‘afesr’
FHEAM 2| URA | T i Sigd 9e o it
21 T W afEw— <Al et see o= 2l
e + 9fEw = s=Ie

frem 9 srfafiea dqui e e 9 gere
e § geerd Tl g 81 gHifere wrEfies s o
AU =TE 1 gE A, S e 9 Sfdtha I B,
fEs o w9 H o s 2l

MG : 9t &1 98 &, S 161 o6 T8
B 2, afew o sfarld feren S 2

IR F fau— afk g9 uw i | sufed S
et A Ud B i eAfufsman &1 etemed o ®©
et (e arfufsran-fagon @) feee® 2w sow
(foree <ftert ®) uftas &1 & s (o 6.1)1

forT 6.1 : 9REw T [

oI @ o e difass dimmed (St =
W) § uftfa fean S gl @ @ gefe |
fAf=d sTIeA o Tt RSNl (Cartesian coordi-
nates) E\FFIW (set) I}IQ'F{WFNHWGITW%I

TE AEAYIF © [ ™ &l araias A1 HIeUrH

IR A HA Sk R URAY ¥ YUk Wiel S| 98

e fagm

R, St kT TS ufkEst i gerer e €, Cufker’
(Boundary) ®eardt g1 ufedi= g1 en @ &
Y AR BT T4 91 ol o G0 i FEtE
Uferd T TR 2

6.1.2 MR F UK

379 TH S UH o1l o GoRUl o YR W 613 i
aiffepd hid e

1. '@oﬁTﬁm (Open System)

& gd e ¥ el @ s9-39 @1 e ud
ufewr & g fafg (Exchange) 2 gHar 2l
SN — AR RE Th Gl st § fea sl

2. € o™ (Closed system)

o< e ° fo d ufew & g 59 w1 fafma
e el €, Wy Sl 1 fafma € g 21 SE-
firees o et o ferd wmd)

3, Taefita erta (Isolated system)

& faafia e o e vd uf@ast o 99 51 19
FSl— BAl 1 2 fafm gve 81 e 81 Seetoned—
AfhRF T ogie v | fod ) o 6.2 |
fafi= ysR & T T T )

() faata e

faF 6.2 : gan, 93 Td faaria [

* gf gH ohgel srfafsen Taeor i e wH, o et 1 <o) 9iew w1 w1 S
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6.1.3 e = 31a%en

et off SoAmTiaeRt fehma 1 @i T, SH—
TS (p), FFG (V), 9 (1) T @ o G
(Composition) %I fAf<® (Specify) F¥er fohan S
21 T ok 1 affTd e o fere 9 o 1 wfied
T 9d @ g fAfde w3 ge@ ©1 e siifaen
e | ugl g foR At o foRdt feera &t erfore
sreEer Ht e e o 9t gea-fagett o 3@
&7 T feorfd UE o7 o SUN W T Sl S SN
T 3TeEe 1 Ueh 27T U T &9 Fdtfad foram man
213U Y U1 1 T o foegd M T STEgEehdl
Tl B, ifr Fel g0 e o sfea w9 = 1ol
1 TA A © BH IR Y ST Sl ‘STt
T ‘aTaeAT-=ll’ % g T H &

SHARTT O TR 1 79 &1 90 39k
HIGAT STerel Tt T o G feRan S 81 g9 TR
T w1 ST HT IHh I (p), FA (V), 99 (D),
AT (r) MK @ 01 T Hehed Bl p, V, T o1 STeTEAT =R
3T Tl HEd ©, T ST 1 e a1 1aen
W s e 7, 7 foF gHe U e o adtes qu Tt
1T w1 eTaeen ! qui 9 § IRAMG &H & fag
Rt & Geft Tl BT 0T A HT STEvIH TEl B,
FHifh Fo 0 € T 9§ gRafid e Tehd &1 &
TON 1 @A TR 1 Wepfa W Rl §1 Tk 9R
%0 w1 ge | 37 T Ol ki 7 L fEan S, @
et HR TN 1 6 e a8 S @)

6.1.4 3MMder Sl : Teh ATEAT-THeT
e &H 39 TRl el w1 ==l i €, T ot
1 R o1 YO Bl B, 99 BW Uh U O
AR et €, S feh w5t et 1 gfafafue
w1 Bl T8 Sl TEETh, oEd A A el 8l
Tehel 81 31 Heeh AN & PR w1 el Bl 2l
FOHNTIGRT W 20 Sfideh Soll U whed 2| I qiafdd
B ©, Sefeh

o T 1 fRE H yawr A e g e,

o Trm W o e g0 wE fwan T E,
o frm@ A g 1 v W e B B
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(=) &

qad Tedl g9 wE wH W FRE w1 ondfin et §
B ot IR i S 31| W Th T e o
T, oot o ok a1 S diet | Sl
T A1 21 39H TR TS uRewr & Hem oA
YaTe el 8, UH ™ & &9 HgIW (Adiabatic)
T wEd 2 W Teea o areen-ufted= &t
FETH UehH had o1 390 T we 9fiEw & ue
#E Fo-fafma &l e 78l | e e afEw
1 YUk HLATE FER ‘g ar’ wEend @
(fax 6.3)1

faT 6.3: ©F w5 &M, fSa9 kg @ swr-fafma
g 781 8l

319 g9 T N F© F1 Hlch s9&] STARH
o o ufterd # 81w T e w1 i
ST A € TS THHT AU T, A1 ARE Hei U, 2
1Rt 1 STereel i < YRR § REfdd Y Hehd &—
YR YhT—HM foh B¢ Yo & 5ol i AR B
1kJ 1 o ¢, T5o9 e %1 72 e 9 B
TS ITH! AT T, T W | A8 3@ T F > T,
d: 99 H URedd AT = T,-T, | A 3ol B |
Aafeh Ho U, ®, @ AARE I § uRedd,
AU= U-U,
fgdta g —-o19 20 9@ 4 U figseH g
(Immersion Rod) <€Teleshy 3l | G\Pa\l,cl Eqp] (1kJ)
F © T ™ ¥ qu-ufiedd 92 % 21 8W oEd
g fr a-ufadq 9 & wAe T,-T, € @ 2

Feel ¥ IS TAN SLA. S R 6 1845 oF
e TR e om 3= U f fre W R
TN fafya & e i st § 9ue ufads
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g, TR *r fRet ft 7R (W) g1 R S, St
&l W A o YREdd gRI <@l T R

Iq: uE SugE fe@a € f ww ue ufy,
Mafe e U, i uRenfya feen s, fSget 9=
fenTar A1 Steren w1 eifirenierforen B, el S5t qhd
H fopan o Rl w, J Stereensti 9 U dflerdd o 4,
Ul AU= U,- U, = w2

31q: T 1 At ol T Sfere-hed 2

YT g aa € T ol w Fehma e femem
T ¥ T YRR A% e gW e foRen W, o w
FHUMHSE B

F1 o119 o=t 1= ufifera sreen-werl o A
ol ohd €2 V. p T T 59 34 IRFEa STewel-ther
gl ST o foru— afg w9 foreh frehma & am o
25°C ¥ 35°C e U™ &3, df ara-uRadd 35°C—
25°C = +10°C BRI =18 ¥9 ©e €t 35°C % ¢ =
ﬁwaﬁ%ﬁ@aﬂﬁ@egree)ﬁwaﬁﬁ'{
Rt fshma 1 2ifqw a9 (35°C) d% o SMd| 39 YHR
T U SEEq-Wer g1 ard | gied= qer ov fei e
YA S| Teh drelisl § YT 1 ST Teh STae-ther
2, FifF TGh Sl o FaT H ufedd 39 91 W
et &Y e ® T dreme Sh9 99 T B «Re g,
TR g A <A g
(@) Fo
79 fom & fopru off afewr @ o ot a1 aftast i
FH IR Teh hT &1 Aalies S § giedq &
THA T T8 Hel-fafeE, S qdid 1 aiond @,
T q HEd & 3™ T FHH i o ok oy
[qd H @€ 6.14 (%) H Fa¢ 3TIER &1 IR Ta
sifqm aa] st T ARl i STU ST ATew
el (ot 6.4) gR1 o1 o =Te § gl €, W fomR
F|

el T die 1 T T (S9! SR Sy
s §) H T, 99 W S o w2 ow@
e e, fome @ T, 21 ¥ @ ) fem (S)
BN SN S g 1 A9-URedd T,-T, &N
A ST SRl 21 T8l W ot ot e o ufterd,
AU = q €, S feer 3o ™ &g & T8l e
T 2

e fagm

forT 6.4 : T 7@, f9d R & SIR-YR 31 1 a8
e 2

IREYT ¥ ST T WA ™ § 81 W g
YA Bl € T8 SO o T/ § uiey &1 31T
TMITART B W g SRS Bidl 2l
(1) | feerfa
T U a feufa w faur &, sefes o1l s
T gftad SHT € ThRI (hT Fieh Td 1L
) 11 39 feufq § & orafes St § ufadq i 59
TR fora gehd B

AU=q +w (6.1)

T fafyre srewen-uftads § 9Reds & YR &
Wq@w&ﬂﬁfﬂﬁ%ﬁﬂﬁ%,ﬁq+w=
AU haet YRfe Td Afqq steeen W R swam) I
URed % YR § T €1 AR oA A w1 o &Y
A Fei-ufedd 7 8 (faafa feem) swefq
w=0Td q=0, 9 AU=0 2|

GHIHRT 6.1 A AU = q + w, SHANAHRT oh
wer fam o1 I e ©1 vem e o T ER,
“Tra TeretfiTe foremrar st STl araRtad=iter grdt 217

HHIAE1 39 STl o G0l o1 fagia’ wed ©,
Sl il A q A HT W Gehell © IR T & gHRT
g fohan =1 Wk 2
e : TH FHNTH O (SR-Fll) T T A
T (SE-STEeE) O Bl €1 89 fee fewiw
STeedl | A 1 @l U (Absolute) AM fAfse
T Hehd &, T SRR Sl w1 Fder O e e
F Hehd B, JUMY SAider ol § uRedd AU o1
fopa <1 Fhal 2
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IR 6.1

T o &1 Aiafie e o uReads damsy,

-q-ﬁ{_

() Trerma gr1 ufewr | Soa syawnfaa el &,
g e W (w) & foran Sw) femr 6t
o frd YR & B2

(i) FF™ W &S *r T foran ST, W e
FT AN g FeE 9 9fiEw w1 < < Sl
frma =1 far 79 gR *T B

(iii) 1T SR w AT 1 & fRen ST w9 g
e &t e e #i & W uw few
YR T T B2

&l

@) AU=w,, @R TG gl

(i) AU= - q, SOR SoH@ o gl
(iii) AU = g - w 78 & fem 21

6.2 TTUHANT

w2 qOREtTE stfafwmansti o T 3o B ©, 5 At
FE HE A T SAF O H 9y ed &l A
eI oF TRATOT ST TUMT Tel 3= SAdieh Srsi-qierai
Y g F Tew@yl ?1 <@ T 98 HE e R

6.2.1 kA

ey T e g1 foht T e &1 gehfd W W
ThTYT ST €1 B Sheiet At i, 31 S-S
w1 W fo=r i

TE- ST 1 I THFH o foT ga SYURfEd
g faferer W faer #@ 2, food % 9
Y T 9 g€ 71 T w1 A e vV, e fafaey
¥ i H @ p ¢ AR TR AW p,_ 7, S p W AR
71, fRes o &1 3R q@ e T T, 59
HARH T p, o a0 B S J T T qfed
TF 9% | 1 € qen SAfaw s vE oA e
Top= ¥ fed 1 77 X € S e 1 eruy
g A € (F9 6.5 &)1

e MF H e =1 A=AV =(V, - V)
Gl

BT

g9 I8 ft 94 § 6 <@
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Pex

2
E T =pey LV

Vi, &, v

. W

. pex; ()
K— 11—

Ia: A Wead =p_. A

forT 6.5 (%) Tafersy 9 e 3wl 19 W w95 7 o)
a1 <19 P, GRI ol T qepe wre
SRR &7 R 9 T
7fg fied =em ¥ e | fea T w1 w
g,
w = 9 x foare =p, Al
=P, -FAV)=-p AV=-p (V.-V) (6.2)
Tel HUTcHs Tog & gHfey eevas € fw
gl (Convention) ED HATER e ° e w
1 B W R, S RS B AR (V- V) A
FOCHSE RN STd RO & FOMHSE T T[0T &,
T w T W EACHE 81 ST
I Fgp= o T I8 W I@ feer 7 81
#2 IRfd usl WS-l @, @ el H1E T T
HECHA A ATIMTE  p V ok god 8
[T 6.5(@) ]I
g I@ e 7 8 U6 39 YR 98l 8 fh I8
AN € TG % @ W SHagen tfueh @, 99 Heper
% To% TR H TG STHAYE Al dV R 39
fearfa o 1w g0 Ty T e W oM BY FrAfetEd
ey Y T T Hehd B




156

Vo
w = - [ p,av

i

(6.3)

v SR (V) v

forT 6.5 (@) SRR &7 9Rfid 7af 4 a5erd gu Sifeer
39 W gRIY% 37ad @ faq SFad a%
G o fomar 79 HE <9 g

V; 3T (V) V.

ferd 6.5 () pV % & GRIY% a7 V, § V, 76
TgT & feq Sehavid gRfEfa § e
F3eTd §U STEeR J1@ W 37d Ta1 ° fohar T
FTd BERR &7 | T T 8
G | p, ¥ 0% W (p,, +dp) o oA B
[ 6.5-71]1 99 uffeerfdal & gewor o 9w <«

A fomm

fiaftF I@ | BERM HH TN, A p_=p, —dp
=9 &9 H &9 forg Wed @ 7 p, = (p,+ dp) TH
A ‘SSHATIE YhH' HEdd B

Tk WehW o7 URads auft ‘Schruuia yehd’
FHEATT 2, el 30 Forelt oft ot sreagen ufterds
o GNT Schidd (Reversed) Te&mam =T Wahl U
STRUUTT UehH hs Arererearstt | oiaged ia |
TM UHR T wgar € for Frera wa uftawr ghwn
T AT B Ted B SoRHUIE WehH R
afafie 3™ @R WehHl i ITGRUUIT Wehd
wed €

T e | agd | UE gee o €, R
T T oh T 1, 98 R e o a9«
o UREeh Geiel i SAeeeR Sl 2

TR THIRIOT 6.3 i f=fafad ger 9 fomst
Iohua IRfEAfT  wr & oTde 3@ 9 Hag
FT Hehd B

\4

v, v,
wrev:_jpadvz_ I( in idI))d‘/:_J‘I)md‘/
Vi V;

i Vi
(dfF dp dv 1 HH T B)
Vi

w pindV

rev

(6.4)

379 719 o @ p, I A T FHIFT GV
Tk A & TR § uad foRdl S ST ¢l R
Wﬁa%nnﬁaaﬁfm (pV=RT

nRT
v
31d: Th R aM (=i ThH) W

S
w nRTd—V
\%

rev

|7
nRT In—
V. Vi

\%

= -2.303 nRTlog 7~ (6.5)

TG : T 1 ad § R (p, = 0) To TR
FHEA ¢ Y TG o g TR H HhiE wd ARl
BT et € Ufoha ShTv 81 A SR U, (THIR
6.2 Td 6.3)I

319 TH HHIRI 6.1 i fafee Tohdl o STIER
2 JhR ¥ foam gshd B

w=-p, AV (FHIHI 6.2) 1 FHH 6.1 H
Tfid & W
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AU=q-p AV

I gy feer 3M@aT W Bl ® (AV = 0), a9
AU = q,, q, ¥ 9<% v (Subscript v) T & %
o TEeR @A W WEH w1 T 2
STET 9 T Gord TF WHATGIT T
TF Y W H G TS HHEAME TR Th
(T= feeiw) %, w=0 g, Fifs p,=0 2l 5t A
e g faeifa femen f6 g = 0 2, z@faw AU =0
BT
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6.2.2 'Q‘-é?'iﬁ' Enthalpy (H)

() Tk SUART AT ITARAT-FeA

T WA ¢ Top TEeR STae WX STarsiiftr Svomt Sfidiieh
st & wfed & g, Seid AU = g, B 2, T
Afereptyr TEmEfer eAfaferamd feer e w T g
T, TEAe e H fer arHed g@ W g
&1 7 il & fou e weh AU seRe-thor i

THIEI 6.1, (AU = g+ w), Tl THATI STHAUNE
TS TGhAUIT Yl o U 39 YR e foha S
Hehdl B—
]. HHATHE STERAIE Yk o foru
q=-w=p,(V.-V)
2. HHEAMET IhAUE YhH o fag

\% \%

i i
q=-w=nRTIn 7= 2.303 nRTlog 7,
3. TG Y9 ok felg, g =0
AU=w,_,
IS 6.2

10 atm <@ W Tt ameyl 19 & T faex
Hrardts w9 9 fafd § 9@ d g6id 24 ©, 54
T THH! P ¥ 10 fofex 7 & S 39
T H feRa o sraeifid et © TS fRa
Frd foran S 272

&
T W € & g=-w= p, (10-2)=0(8) =0
SIS HE TEl BT € TS I SO YA T
Bl 21

3SIEY0T 6.3

g 36 yEor ¥ feer 9@l <@ 1 atm ®, @
B2

&

T W€ fFg=-w=p, (8 =18=8L
atm

IS 6.4

Ife FET JEUT SShANE ®9 | B 31 SR 10
L&, < = grm?

‘A

B W € fhg=-w= 2.303 10 logg
=16.1 L atm

STIYIHAT TR

&H THIRTOT (6.1) i TEeR 6 W AU=q-pAV
% w1 7 fa@ o €, Sl g, Fem gm srawnfoa
I TS -pAV T g0 e T weo-d 7

YR 3Teer i Ui 1§ TS 3ifam srewen
1 2 9 T 2

T ST HHIHIU i 6 TR fora Hehd ©—

U,U, = q,~p (V,~ V)

T Faferd i W

q,= (U, + pV,) - (U, + pV)) (6.6)

39 B T N FHNIGRT Her 1 g
F THd B, 0 Tl (e v CwsifewE,
e 19 T wE @ saffed s g @)
FEd

H=U+pV
a1d: G (6.6) B S R

a=H,-H =AH

AT q T T AfEa wer B, aenfd g v 9
Torsl B T H Ueh Sfee-%e 8@ (H.U, p W& V
1 Her ¢ A G STeE-the §) | 99 YRR AH U9
T TR B

feeR q@ W uRfga 9l o fau gt 6.7
%! feran s gehar 2

AH = AU + ApV it p Teertis €, ord: &q
forg wehd B

AH =AU+ pAV  (6.8)
SeorEE € fop o feeR e W ST SrEwiia et
2, @ g o g9 et § gieds |9 ®© B 2

% Wk AH = q, TR <@ W et
o1 2

(6.7)
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Tt srfufirareti & frg AH UTRTE
BT £, Wt erfafiran & R s seafsa i
2 ug Fomenst srfufeRanett o faw AH eFTeR
BT &, W&l aRast ¥ ST T SrEviivur g 2

feeR 3T (AV=0) W AU = q,, 3Fd: FHIH0
6.8 B Sl 81 AH=AU= q,

3 e, T oherel 319 o 5 Wy it ©
T AH Td AU & A&7 3R diefes & gia1, Fife 39
T 5di § TRY i W AT | g fagie aftady &t
Bl A e sraen 8, @ g SfaY wiefeh 81 S
21 &0 ww U srfafme W faar ww @ foed T
wfee €1 feer 3@ v a9 W v, e sifafwaet s
TSV, T IR B pe A & qe n, 6
SAfafoei T n, T SR % Hie w1 ger @,
ar emeel T R & SHR—
pV,=nRT
'Y Y pV, =n,RT
a0 pV, - pV, = n,RT-n,RT= (n,-n)RT
p(Vy-V) =(ng-n)RT
pAV:AngRT (6.9)
el An, el SRl o Hel wt wen T e
Affeharhl o Al 1 F& & AR 2
THH (6.9) H p AV T AF THHWT (6.8)
¥ W ™
AH = AU + An RT (6.10)
THEHTUT 6.10 T ST AH 9 AUT AUT AH
%1 UH TG FE H R S 2

IETEITT 6.5

STeAeT <h! SS9 T T 100°C T 1 bar
qE W Th HA A oh arsdeRol H giedd
41kJ mol ™" I T 3T Foli-uRad" i

MO HifST, S
(i) 1 Al ST &1 1 bar 39 T8 100°C |
ELEIETRERIRS I

(ii) 1 A 71 1 9% ¥ gfefad fan S
'

(i) HLOl H,0 g YRedT & fau

A fomm

H U n,RT
Jq AU=AH- n,RT
e W W

AU =41.00 kJ mol™ -1

x8.3 J mol 'K x373 K
=41.00 kJ mol™' - 3.096 kJ mol™
= 37.904 kJ mol '
(ii) H,01 H,0 s YRexA o forg T
Ao sfi=piemen p V. ngRT 0
@ Thd 2| 39 feafa o
AH = AU
dq: U 41.00kdJ mol '

(@) fawitot oo e o
Tt we e T | g feRan e 21 ool ot 9w
o1 2, Frment "7 e o Sufterd g & wE/emEe
(TEst) R R Far B S ok fau-gemE,
A, ST ol T, Fomenfiar anfe fadiol
o1 2

3 707, St e H Iufierd S&7 i AE/STERR
(@) W R T w §, TR Mo wean g
IEX01 ok feAu— 19, e, <1 3% e T €1 HieR
o1 ¢, ferdlt ™ o T Hie & 01 o A o g

TR R AR TA R A n @, A — ., S 7=
T A W WA TS IR AR S V| T
HieR Ferefiar ¢ 71 ferdiof wef e o # S 7w
Teh T 1 S V o U5 H T A W ekl hY Hehd
g (fa7 6.6 ®)1

I 6.6 (%) 39a7 V T& @9 T W T& 9
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o 6.6 (&) G99/ & gRT S7Fa &7 37T 847

o9 Afs faureis o g STEaA smen Y fean
S (fod 6.6-®), Fed o790 3T V/2 81 S @,
g € a9 GHH € el 21 37d: T € TR et
fereediol o @, Stefer @9 e o7 21
(1) FrETEar
30 IUEE | 8 °Ed ¢ foh e o1 fafid o sl
Ardt St 21 A Fep R S TR0 R S, A T
a9 ¥ gig o w9 § g B 2l

a9 H ghg Sfafid S o GEEU et 8

q = TOTIh x AT

Ui %1 HH M o TR, Teed Td Jahid
W 3t FTaT 21 T BW W YR o faw gk €,
'q=CAT

Tel Tk C 1 SRR FEd B

T YR SHEHTHIRAN 91d 8H W TH a4 gfg &l
Y T Y[ ST 1A H Hehd &

Ife ¢ @1, @ S G A gfg e Bt
21 Vel 1 FoAIEar fues 2, sueh e 7% © f
THHT A9 g oh T aga sifae el =rfeul

C wSred Y T o A g @1 et agred

1 HeR FEHRA C_ -< T HIA i HOHTHIRE

n
21 T8 SO I 9 |G €, S Wk Aol g T arg
s feift Sfcem@ (o & ohfeed) seM & fau
reRT 2t 21 fafvre s, fg *forfdre sromentiar’
ft F5d ©, 98 T 2, S THTE §HTM o FRdt qered
&1 a9 T felt Afcmem (n uw SHfeaq) s@H &
fau sreges B 21 fRet wered @1 A9 s@M ok
SRV ¥ TEvIS F1 g T H ok faw wqred &
fafetse A1 C *1 &9 FFHH m TS A9-REdE AT
T T wW T, T
g=cxmxAT =CAT

(6.11)
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(9) T a9t W & faw ¢, @ ¢, # way
FoTRer w1 fEer SaT W C, | T R g W
C, ¥ #ifd Fed T o7 7H A H HelH T FW 2
q o T feer st W gt fog gehd 82—
q,= C,AT = AU

T feer 3@ W q = C,AT =AH

sreel W % fom ¢, W C, % diF Siw
YR A Tehal S Hehel —

T Hiet e T o U AH = AU + A(pV)

= AU + A(RT)

= AU + RAT
.. AH = AU +RAT
AHTE AU AF @ ™
C,AT = C,AT + RAT
C,=C, +R
C,-C, =R

(6.12)

(6.13)

6.3 AU TS AH <hT HIUOA :
hentafa

T e Aifder YREl 9§ Gt s, aied i
S qrefiTer el R T Y €, 39 ¢ chokiHie
(Calorimetry) %ﬁ%l WﬁW@Wﬁ
fopan ST €, o ‘ shetreiet’ shed 81 shelliiiet T
39 % W10 STEA | a1 WAl T T FT SO TH
FARIHE T FOHEME Td B T qa-9fed ok
TR T Wb T I SO T 1 ST Fehell &1 HIAT
T feafei o frw w9 €

(i) feer-smad W, g, (i) ferR @ |, g

(&) AU T |G

T stfufemanst o forg feer stads w erenfia
] ST HIOT H Shel-IHeX (Bomb calorimeter) i
fopen a1 & (Tt 6.7) T&l W el 1 9 (S
HARIHIE) STt § g Sl €1 L 99 o Stferdier
yafed Y Saeeiel Ufasel (Sample) i ST STl
21 Al § Sc9= SoAT Sl 1 SAdAd 81 S 2l
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IHoh TR ST KT A9 A R foran S 21 <k 9w
HARIHR quida o, € oId: THR AT W IS
e =& eranl 3R 1S e @l T St 21 Fwl
% for T @ wafua qerts stfafwanet o off #iE
1 & Bl iR AV =0 Bl &1 eIl 6.11 i
FERIAl ¥ AR hl SOHTEar 1 BF W ar-afedd
g, ¥ uRafdd & femn s 2

gma\h
HRART e
S
IENIEED it
e TEYI-ER
\ |
st
S 5
3@ Afgd
TS
B S|
= 9
T 6.7: a9 SR

(@ )AH T HOA

oo T (WA AgHSHE d) T A TRed
o1 6.8 W ST MU SheAdiHier R ATl T Hehall 21
T S0 & fR AH = g, (feor 3@ W) | o7d: feor T
R I el STaRiiad Hoa1 g, sTfafwan e
o sfafsRar T A H e 2

womedt stfufsmaneti o o s et € qen
frerm @ ofise # w1 weE B 2 sEla g
RUTCH® BT q21 A H ot RoTcHs Bl g W@
oAt ifufsrenet # S sfewiiia gt o g
SR A H T SFTeH B

forT 6.8 : ReR 3@ (FrgHEET 319) W FH-IREAT A9
& forg Shanidiex

3ETETUT 6.6
frafafea afie & SFER, 1g TwEe &
SIS 1 fFHa § latm @ TF 298 K T
1 AR § <@ HeaEn S 2l

C ( RS ) +0, (g — CO, (9
Afufsran o < a9 298 K 299 K T agdl
21 9% o1 ShelRIHeT 1 oAl 20.7 kJ/

K &, @ U 2Af49fshan o fau 1 atm 3« &
298 K W Tt ufierds s gim?

&

M AT @ W S g o shed eI i

SR C, ¥, T ThelKiHIe 5H STawifod

SHTHT,

q=C, AT

sifafshan & 9 S T WE WEE ERM, W

o SRoncHes BT, e friehrar (afufsran-fason)

SN UST ST ShelliHIeX SR Tl i T oAl

o qed Bl

q =— C, xAT = -20.7kJ/K x(299 - 298)K
=-20.7kJ



SEATT AT

(I B Tag stfuferan o semad g9
2T FaT B)
31d:1 g IhTee o & o fIT AU=-20.7 kJK
| Ot YHTEe o <8 o foru

(12.0 gmol ) x (-20.7kJ)

1g

=-2.48 10°kJ mol’
B Ang =0
-~ AH-AU = -2.48 10°kJ mol’

6.4 Iiferan o fou woredt

uftad T, A H tfafsran T
TErfTe sttt § sifafras 3ar o seed B 39
yfshal & 39 YHR M 2— fafRas — SR
sfafEa & A TOeR-ufadd sifafwa-weedt
HEA ¢ THER sl ¥ Toeh-aRedT A H
fag 9 <witan S 2

A H = (St 1 Tt 1 amm) — (sfafwamt
FH1 T #1 =n)

=2 a s = Y D H g
7@l (fammn) fag &1 Swm sied & fog

fohan ST & TS a, 91 b, TIeTd THIHTT F HE:

AffspaeR! T Seef o wRRFATE T €1 S

& fou— ffataa stfafsean 5-

CH, (g + 20,(@ — CO,(@ +2H,0 ()

AH=YaH_->bH_.

=[H_(CO,,g) + 2H_ (H,0, DI~ [H, (CH, , g) +

(6.14)

2H, (0,, g
W&l H_HeR TEedt 81 Teed-aRadd Tk agd
IuFRtt AT 21 3R A feer qrg R Rt stenfies
TaEtTe affsrar & Soaa a1 e si Fe S
o STavash T ST STEvTshdl 9 fEeris 1 ardig
foefear =61 o o o vl 2
(= ) arfaferan =t AR TEed
ot TrEmten tfufsren o1 e uRtfeerfaal w fefk
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FA T 3T g AT € T 70 o Ak it
i TS | fowdr Tamate tfafwar = e
Tl o Tt aiteds 7, St erfirfsmar §
AT et uete U UTeR staersi W gl
Tt uatdl st aes srawen Tt fafdwe am
W IHH 9% IG ©T &, ST 298 K 1 bar 9 W
T STl §1 SR % fau- g9 oA w1 O
3T 298 K TS | bar W Y5 %9 el &1 @8 &1
HHH-3TEA 500 K TS 1 R (bar) | I[E 39 Bl
21 3ffhe WE: 298 K W foa s €1 wes uffeerfaat
%l AH W qefeh o (Superscript) T@H ST fohan
ST 1SS o feau—- AH®
(@) WTaEr T o THeut-aftedT
arEe IReds | Seli-ufterdd o gl €1 SEe0 o
fore otk =i Ty & o Ss &) sTevarshdr gt
B ReEA ot 1 fyeer fer <@ (arHEedE
) T M1 2 AT FerE-ieEa gid T A fEer
el 2l

H,0(s) > H,0(1); A ,,H® =6.00 kJ mol ™'

Tl A, He AE saeen # e weedt 21 A
It 9% T dadl 7, df SHeh faadd YehH Bl § e
II & AN | oA gfiey | et Sl 2l

wfer et 31E vared o T | gHeTer Tt
Ufteds @t ueTed Wt T TEed 91 Gier T
TR A, H° el S g

S T T HEHENS el €, 37d: qeft e
Tifeudf e it €1 STet o TSR § SeAT i
STIYIR BNl 21 THEF FAUAH T, T FEer T@ W:
H,0() H,0(g); ,.,.H® 40.79kJ mol '

vap

A, H® AT Y A et 2

(T, SR T, HERN: TeIR TH FIE 1)

et 5a oF T Wil sl o) @ T AEh
TE (1 9)) W aTStehd i o fa Tmaves
FOT Rl SHehH! ST THEUT o1 Hier SToa TEredt
A, HoFET Bl
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A fomm

RO 6.1 M TS 9w o fw ames Tt uftads am

Substance T/ K A, H /(kJ mol?) | T,/K A, HO /(kJ mol?)
N, 63.15 0.72 77.35 5.59

NH, 195.40 5.65 239.73 23.35

HC1 159.0 1.992 188.0 16.15

CO 68.0 6.836 82.0 6.04
CH,COCH, | 177.8 5.72 329.4 29.1

CcCl, 250.16 2.5 349.69 30.0

H,0 273.15 6.01 373.15 40.79

NaCl 108.10 28.8 1665.0 170.0

CH, 278.65 9.83 353.25 30.8

e § o WY 8 19 ° 95 S 21 S
e STESATHAES a1 Yk dh (dry ice) A_, H® =
25.2kJ mol ' & HY 195 K W Feddifaa gl 2|
et g | fR-¢iR SeAurfad et €, frwes fog
A, H®=73.0kJ mol !

forelt 310 & T Wit ol o) 9 & AFTeR
TE (1 9F) W FHeuaT § B arel ot
UREd T Rl SRl Ak SHeduTas TEredt shgd 2l
T -Red b1 7 S| Uil & SfaR-ervfaes sl
1 emar W R s €, fSreen geen-ufiedy &
T B SETT o feIu— STt o STUfe o Hed suferd
Y BEGIS a9 SHh! 59 STa¥el H 5cl ok T3l <l
Yaerdl ¥ 919 ©d 21 et ge (SH— THeE) o
Ha-enfvaen fgya-feya o= foran favly &9 9
gl Bl 81 T YHN Gk | Hict o oodichd g9 W
ST o 1 A i aTsdiend B i 3TUE ¥ AT
eIl Bl €1 WO 6.1 § pw Uil i Ter e
ATSHTHTOT 1 TS T € T )

ISR 6.7

ek @ (Pool)  fehell e il 18 g Ut
%1 TG © BT (TMen) 1 TE T Hl 298 K W
It gF oF fau ferat AT TR B2
100°C TR ATSHIeh0T hi 3TAReh st hi IO
it

Wt ok folt 873 KW A, H ©=40.66 kJ mol '

'
FONFHOT o WhH hl BH TH YHR YR HT
Hhd B—

18g H,00) — ™ 185H,0(g)

18g H,0O (1) | Hiell sl e

18g

———=——  1mol
18gmol '

— © — ©
ApapU = Ay H® = pAV = A, ) H® — AN RT

vap

(¥& A g o a7 371eet 719 o gHH eRR
Fd B1)

A,,H® — An RT = 40.66 kJmol ™’
-(1)(8.314 JK 'mol )(873K)(10 °kJ J')

A, U° =40.66kJ mol™ —3.10kJ mol ™
=37.56kJ mol !

(M e farem el A He

foreit iifiten o Teh et Bl STk &1 a=al, ST 70
a8 W 't ¥ fo o g (W ww oA
‘Ei-arawen’ ot wEd 2), § ¥ faifom w0 W
EaTe! ek THeUl Uiieacd™ sl STt ek Hle)
oo Tt A Ho WeT S R

Sl uish ‘' S @ fF gefua difies
| Hiet 396 el S o weay el w9 H €, 9 U
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Rl 6.2 TS TA TL URTEl W 298 K W Wit Hier ferer wiedt, A H°

uaret AsH'/ (kJ mol-1) qaref AsH'/(kJ mol-1)
Al2Og3(s) -167.5 HI(g) +26.48
BaCOs(s) -1216.3 KCl(s) -436.75
Bra(l) 0 KBr(s) -393.8
Br»(g) +30.91 MgO(s) -601.70
CaCOs(s) -1206.92 Mg(OH)z(s) -924.54
C () +1.89 NaF(s) -573.65
C (Iw1Ee) 0 NaCl(s) 411.15
CaO(s) -635.09 NaBr(s) -361.06
CHa(g) -74.81 Nal(s) -287.78
C2Ha(g) 52.26 NHa(g) -46.11
CH3OH(l) -238.86 NO(g) +90.25
C2HsOH(1) -277.69 NO2(g) +33.18
CsHs(l) +49.03 PCls(l) -319.70
CO(g) -110.525 PCls(s) -443.5
CO2(g) -393.51 SiOz(s) (FamEsT) -910.94
C2He(g) -84.68 SnCla(s) -325.1
Clz(g) 0 SnCla(l) -511.3
CsHs(g) -103.85 S02(g) -296.83
n—[CsH1o(g)] -126.15 SOs(g) -395.72
HgS(s) -58.2 SiHa(g) +34
Ha(g) 0 SiCla(g) -657.0
H20(g) -241.82 Clg) +715.0
H20(]) -285.83 H(g) +218.0
HF(g) -271.1 Cl(g) +121.3
HCl(g) -92.31 Fe,0,(s) -824.2
HBr(g) -36.40

fohan a1 ?1 A o ke St A e
Hiew Tt o el < T €
H,(g) %0,(g) H,0();

A H® =-285.8kJ mol!

C (I®1Ee, s) +2H,(g) > CH,(g);
A H® =-74.81kJmol
2C (%12, s) 3H,(g) %0,(g) C,H,OH();
H®  277.7kJmol™

Tel 98 gHEA Hewyul © % wee ferem
T, A He, A He #1 T fae e 2, fownd 1

el Aifies 394 deell @ ol 21 SE ST |
aiffsrensti § Siat, 4eF Ud uoAla | 9 YE HT 1
el T 81 3Heh foraiia Weh Sromiardt tfafshan
CaO(s) + CO,(g) » CaCO,(s);
H®  178.3kJmol !

o Toed-ufedt chfewa™ e i foEm
Tt TE 7, iR THY Shfewad HTeHe T awll
T 7 R T AR @ = 71 Frefatea sifufwan
o forq oft Toedi-ufterds HBr (g) &1 AMe Toed
forad wdedt A HeTEl B, afew Amw sfafwn
Tt B
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H,(g) + Br, (1) » 2HBr(g);
AH® =-72.8kJmol ™

TET W SR o Teh WA 1 37Uel I Hied 70
qw@i | 99 8, A, H® =2A H°

Hqfera TRt | THE oMl i 2 | faaifea
X HBr(g) o o= Toedt & oy wiehor 9
TR foran S wehdt 2
%H,(g)+ ¥%Br, (1) > HBr(g);

A;H® = -36.4kJ mol ™’

FB e T 298 K W HHEE Hior foted
Tt A He Al 6.2 ® & T 2

ROl o FIER, Tk d@ o Had AU
Tnfae 1 oTewen H (HRH-stawen) WM foted
Tl A He AR Y fen S 2

M AfST o 319 T higwa SSifer & oii
ST = mEd ® R afg aR uered e A sraren o
& Al hfeqam w1 1 I TS Hie SEAiFREe o
fomfeq = o fou feraet S 1 STEwashdr e,

CaCO,(s) - CaO(s) + CO,(g); A, H® =?

TET &1 WS T Teed! 1 STI H Gehd
T e aAfuferan 1 Tl uftads uRtefod # g
Tl Toedt aRed #1 T w6 & fau ew feefafad
G G011 STEN T Hehd B—
H° a, (H® 3% b, H®(safee)

i i

r

(6.15)
&l Tgferd THI Ha T b wHe: Stfaiwasi
Td SRS o TN B SWIT HHISHT whi hiewaH
HEHE & foeed W A F 1 T8 a T b AT
HIERE
A.H® =A H®[CaO(s)]+ A {H®[CO,(g)]
— A H®[CaCOy(s)]

=1(-635.1 kJ mol™) +1(-393.5 kJ mol ™)
—1(-1206.9 kJ mol ™)

= 178.3kJ mol™!

A fomm

3T CaCO,(s) 1 fames Seameidt sifafswar 21
31d: 3feod SoUE UK Hid oh U SA9ehl TH TH
T B
(T ) FERTHER THIRT0T
T Hifed wErEtTe i, foed 3Een A H
e oft fen T, St eI e
2l B0 Th wHiwwor o qgel W ifdew sreend
(3TEY ey & wy) off e w2
IO o feru—

C,H,OH(l) + 30,(g) —» 2CO, (g) + 3H,0(l) :
A,H® =-1367kJ mol ™"

S gHiw Hfyed 99 wd @ W 34
AT T <@ Sl €1 Tedt qiede o1 SRl
g <3l © foF o8 wh somad sttt 2

FoEEE gl o Hey ¥ fmfafea
Rafedt =1 e WA SAEwEE e
1. Ggfaa qeEfe gt | i sifufwai

Td STl o Hiel (TSt w1 ) i e

T B
2. A H® W1 TR HH ST g7 GRS ok

el 1 e % dqed B 81 Aee e

qﬁﬁﬁ?ArHeﬁﬁrs‘kJmol_lﬁﬁT%l

I RN hi THAN o fou gx f=fafea
sifafean o T STfafeRan—<vsaT &1 0T & o

Fe,O; (s)+3H, (g) » 2Fe(s)+3H,0(1),
e o T Bt ERol (6.2) W EH R E-
,H® H,0,l =-285.83kJ mol";

fH@ Fe,O,,s =-824.2 kJ mol;

AH° (Fe, s)=0Td

AHC(H,, g =0, IRIE o AER
qad,
A H = 3(-285.83 kJ mol ™)

- 1(- 824.2 kd mol)

= (-857.5 + 824.2) kJ mol™!

= -33.3 kJ mol!

=M @ foh 37 Torstl W e Ul S SE
%, st 3faa wifeaifafa 1IU'I'IT#ﬁ (Stoichiometric



SEATT AT

coefficients) & T & AH® %1 3TE kJ mol ! B,
reert eref arfafeman o1 wfa oial 81 5o &W S
TR § TEES R0 i Hdfed ® od §, a9
e ATAfhaT o Tk Wi ! IR e 21 'H
FHfiehTT 1 f9=1 YRR | Hferd i €1 IS —
1 3 3
EFeZO3 (s) +§H2 (g) > Fe(s) +5H20(1)
qa AR T I8 AT Tk Hie Afaferan g
T A H® BT
AHS = 3(-285.83 kJmol )
2

—%(—824.2 kJmorl)

=(-428.7 + 412.1) kJ mol™!

=-16.6 kJ mol"' = OJAH;

TO9 T B © o woed ue fawdot afin 7

3. w4 fordt e Tl i S foman S
2,99 A H® % WA & fag ot a5 S 2
ITET F fau—

N, (g) +3H, (g) —» 2NH,(g);
A.H® =-91.8kJ mol™

2NH,(g) — N,(g) + 3H,(g);
AH® =+91.8kJ mol ™

(=) 3| @1 Frem
<fer T T STt €, 31d: Toed aied
R Taen (STfehRan) Sifam staen (ITmRl) i
W H o 99 W A Bl 31 TR uR H- Th
sifafsran =e Tk 9% H B A1 FE TR hI @ H,
Tl IRed 99 T €1 3 9 e’ % w g o
TH YR e Tohd &

3R UET § B aTelt feRdlt Tramateer tfirferar
i W Tt 37 |t srfufsRanstt #t ww a
W U Tt s A gt ¢, T 3w gt
srfrferan @ oo feram T wewar 21

33U, B9 39 999 1 Hewd T 3801 o gN
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gl Frefafed sttt § woedi-ufiads w fomm
FO
COg; ,H° *?

r

C AwrEe %oz g

Tl CO (g) T9@ SR §, Wy 39 aifdfewman o
FB CO, W T o9 Bl Tl 37 STkt safafeman
& fou & Toed-ufadT &1 @ a9 T T2
FR Thd| A% 79 o= W fufrart de ek, o
Heifera wasiist 2, df Suled e § Toiedi-uftad
1 ufiher foran S Sk 2

319 79 fFrfafaa sifafwanet W foar w3 2—

O, g CO, g
H° 393.5kdmol ! (i)

C 1wre,s
.

CO g %Ozg CO, g

H°® 283.0kJmol ' (i
TH SIS TN i T YRR HIH I B

for sfoea aifufsran o &1 wu <€ IR T A

CO(g) U<l ¥ o faTq THRT (ii) T TH 3¢l

€, Tores worl o 8 1 oS SraeiiE et 2

Id: B0 _H° o HM I fug "= <d 2l
CO, () > CO(g) + 50, ()

A, H® =+283.0kJmol ™’ (iii)

THERTT (i) TS (iii) T SHSHT &9 Tresd THIHI0 Jrea
F B

C iwre, s %Ozg CO g ;
zHeh faw A H® = (-393.5+283.0)
=-110.5 kJ mol!
ek ®Y | I Tk Af9feman A B o fau
T A W el TOed uRedd A, H 8 U g An
¥ AH, AH,, AH,. 999 3% B3 o™ ¥
fafim Ceed-ufed=i 1 gfaffie s &,
AH= ArHl + ArH2 +AH, .. (6.16)
7 3@ &9 | 7 feran S Tehar 2
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AH
[A]|———[B]

lArH1 TArHS

AH,

[c]l———[D]

6.5 faftta uerw =t arfaferamen
& fao ot
Afafewanst o yHR w FRe w0 gL TR @@
RO AT GraUTseh g 2|
(%) AR T8 TR A H®
TgA AR wepfa § Somierdt Bl €1 A Swi,
Uehe, faam o Sie o 311 weqgetl | mewqul gl
2| UM <67 e i 3§ YRR TR e S
2 o5 = forddt uened &1 ofd A 9 wiedt uiadw
2, S THF <T@ & HoEEy Bl €, 9@ GHE
AfIfhas T SER T A= a™M W A9+ IHH
st H B B
G ThE drelt 9 o faferer ¥ gem: oA
(C,H,,) T8 Tt 31 927 & T Hiel o T84 ¥ 2658
kJ o1 e et B1 suen fou en SRt
sAfafewman 1 0 yhR fom ghd 2

1
CaHyolg)+ ;oz(g) > 4C0,(8) + 5H,0(1);

A H® =-2658.0 kJ mol ™

TH YRR T o 389 ¥ 2802.0 kJ/mol
o1 Frea et ®, foaer faw g 2

CH,,04(g) + 60,(g) - 6CO,(g) + 6H,0(1);
A.H® =-2802.0 kJ mol™

TAR IR H ot T8 o Y Ft e o 9
Foll Ieuel Bl ©, TR SAfaH Sears e YRR o Sifed
Sg-THEte SfatEast w1 gl 9 w9 ©, e
TTEH &1 SYART B 2

A fomm

IITEAUT 6.8
i o 1 T %1 384 298 K TH 1 atm W
BT B1 <& o SWid CO,(g) T H,O (1) 54 €
A 3267.0 kJ Fo1 T Bl @1 swie o
fere e forem Tied st T T C0,(g)
T H,0 (1) & fau ome fa=m woed &
T HEST: -393.5 kJ mol ' T8 -285.83 kJ
mol ™ &

&l

a1 b1 foem frefafaa gt 9@ fen
ST 8—

6C(wRe) 3H, g CyzHg 1

JH® 2.l

1| "I =i o fae g8 et -

C.H, (1)+%oz - 6C0, (g)+3H,0(1):
A H® =-3267kJ mol ... (ii)
| Hiet CO,(g) & o e woedht 2

C@l¥ze) O, g CO, g;
(H®  893.5kJ mol™... iii

1 Hiet H,0 (1) % for fowem oot 8-

H, g %O2g H,O 1;

+H®  285.83kJ mol... iv
THIIT iii 6 & T iv ! 39 TN HH N

6C(HwEe) 60, g 6CO, g :

,H®  2361kJ mol’

3H, (g) +goz (€) > 3H,0(1):

A,H® =-857.49kJ mol™
SIS A THIHIN hi Sigd T



SEATT AT

6C (itze, s) + 3H, (g)+§02 (g)—>6CO, (g)
+3H,0(1);
A H® =-3218.49kJ mol™ ... (v)
HHIRIT ii 1 I&AT HH W

6C0, (g) + 3H,0(1) - C,H, (1) +§02;

A,H® =3267.0 kJ mol! ... (vi)
GHHN v e viwhl Sed W EH U ®

6C (¥%132) + 3H, (g) — C4Hy (1);
A,H® =48.51 kJ mol ™

(@) %I TAH A_H®
3TZW, SEEESSH o UM o 39 3R W fa=r
i
H,(g) —» 2H(g); A, H® =435.0kJ mol™

M9 2@ Fohd © T 39 Ufshal § SEeEeiSH o
H-H =4l o 229 9 H WAY] W eid &1 39 Wi
H BN 9 TUeH-ufend w HUH T, A He
Fd ¢l I8 I ot § fRe ff wered & ww A
T T STl i Uid: g TA[ H 98 =
B ATl TEe-aREde ¢ S IR M SRERg e
S fEEE e # HUM Tedl SRl STEH
faaem el ot Bt 71 UM T % P e
SerEtl frfafad 8-
CH,(g) — C(g) + 4H(g); A _H° = 1665 kJ mol™!

€ M 34 919 o1 @ foh el SIg sheet Y
e ¥ ¢ 3R H A B

Na(s) — Na(g); A H° = 108.4 kJ mol™

T IR T FHUA T 31T Heaurdd Toed)
Tk THA B
(1) oTeiy TR A H
A AfAfmae § TEEtn SsY 22d T S 2
e 224 o TTq SoTl o1 SRl il © 1R afrerel
o H St e gt @)1 ferelt oft erfufeman w6t s
1 T A S 22 T A A A e
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TRed G gl S ekl g1 TEEAE e I
Toed-ufadl & fau swmfasl & < e U
IR Bl B
() erer foriem woed
(i) WA STEY Tt
STEY BH 3IRT = fEueE e g
stupsti o e H W
fgurarores a0y : ® fefafed gfwar ® faar w3
% A SEERgSH | faeme gt ey e T
H,(g — 2H(g@: A, H° = 435.0 kJ mol!
3 i H g9 e Teied-ufe® H - H
A& i ey foaee Q‘vﬁ?‘ﬁ (Bond Dissociation
Enthalpy) 2
ey faaem Tt 3| ufshar ® gN aren
TEedr-uliads ¢, foad fedt e aeaaes
ifiTeh oF Tk WA e gaht IHa Sare o
o 2 foh 78 Tedi-gReade 3R SEergeH i
FHUH TACH T T 21 ST Fft fueemoys sTupsti
& fou off 7% g 21 SN -
ClL(g — 2Cl(g; A, H° =242 kJ mol!
0,(g — 20(g); A, H° =428 kJ mol!
TEIHAIE U] H 3TEY fosH el ol AH Th
o H far sef o e fo= 2 2
SgUTHIUIE: 31U] (Polyatomic Molecules) : H
T TEWANE Y] (S¥- CH,) W fo=r &w g
THeh UM o foIU SoAUEEe SAfafhan 38 YR <
ST B

CH,(g) — C(g) + 4H(g);
A, H® =1665 kJ mol ™

oA § =/ C-H Ted THH 2| gHfery 989 270
H |t C-H &l ®it SMEY-30 W AEu-Tell ot
Tk THM €, 91U Yieh C-H 3T ! e o fog
e Sl fE-fom &, S A= @ T 8-

CH, (g) - CH,(g) + H(g); A, ,H® = +427 kJ mol
CH,(g) - CH, (&) + Hg):A,, . H® = +439kJ mol
CH,(g) — CH(g) + H(g); A, ,H® = +452kJ mol

CH(g) — C(g) + H(g);A,,,.,H® = +347kJ mol ™
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3d:
CH,(g) —» C(g) + 4H(g);AaHe = +1665kJ mol ™’

379 B9 CH,H C-H ST shi 3o amsier Teredt
Refi w3 T

CH, = (A, H®) = Y4 (1665kJ mol ™)
=416 kJ mol™!

e Ed € foh W99 § C-H 5¢ &1 30w e
T 416 KJ/mol 81 T8 I T Tk fafes ifitent,
S¥— CH,CH,CI, CH,NO, &7If& ¥ C-H 9% %1 i
e et I Uh-gE W ofiel T g 21 I
3 Ml ¥ SifYe S TR BN 29 o FEH &1 3w
F ok WY THEd HT AN HT ST Wbl €1 BD
Tehet 3R ageTael w1 T gRoft 6.3 | Syt R
sAfufewan Toed 95d Het B €, FfE T T
STEHl o I TA U A oF a4 o SR &1 39

A fomm

Bt 21 afe e fafvs emey weifewi 9@ & @ e
sreeen | forelt oft srfaferan 1 ool @ w1 w0
Tehdl B T srEeen o sfafwa w1 A Toed

HP Sl Td stfufsmaent i etey weifeudt o 5
YN Gaferd Bt 8—

A HO=Y atay woredt o e T o
(6.17)*

TE GeY SE Y o SwEnl ®lr ®, S
AH® w1 "1 @ 7 8l fRE sfufwa w1 e
Tedt-uftadT 39 aifufwar o erfufas sroe &
gt eTEl Hi digd o fou eEvas I ud SRl
o STUETl oF [l STEHl i dred oh faT STewaeh sl
T AR T 7| A ® FF 98 T e e B 9w
U WEE AF] 86, S SAffshar H oA uwred
(sAfufras Td 3aR) T staeen § @

ARUM 6.3 () 298K W FB Tehel A&l o 0d Tt T (kJ mol! )

H C N O I Si
435.8 414 389 464 569 293
347 293 351 439 289

159 201 272 =
138 184 368
155 540
176

P S Cl Br I

318 339 431 368 297 H
264 259 330 276 238 ©
209 = 201 243 = N
351 = 205 = 201 (@)
490 327 255 197 = F
213 226 360 289 213 Si
213 230 331 272 213 P
213 251 213 = S

243 218 209 Cl

1192 180 Br

151 I

RO 6.3 (W) 298K W FB WA Igaeel THedt W (kJ mol* #)

N=N 418 C=C
N=N 946 c=C
C=N 615 CcC=0
C=N 891 CcC=0

611
837
741
1070

O =0 498

* Fg - EY [FFNT TEIeY aor Sigd STEY TSeY & o7 G 98 &1 YA fEar Sar g
oAy g omay faved weled (AHC, ) F T W, S A wAet R FER % H A s aw #

TIedt-RadT &, g AH® =) A HS

(c]
H e 2 s~ 2 H et 25 s




SEATT AT

(o) foemm-Toedt A, H°

et Qe &1 foeE-Toed 98 wedi-uited
2, S THeh Th il i Toemae w1 e g o
HieH W e 81 3Fd agal W faerr-Toed o8
Ted-uftedd €, v g i faeiae 1 afa qnn
o Sl S ®, St e o (A Tt o sropet
%) A = fRan o g

S T SR ATk i foeies | sien s
2, q9 3Heh 39 foheed Sietss § ofaet fafia feafg
1 Big < T a9 A forera o @ifersh o € €, Wy
I THF 31 A=A 1 faemEs i (faemes i@ o
STeftaeRton) st BT 21 38 Tk ATk AifTR AB (s)

& fou smEs w9 ¥ g9 T 2
AB (s) —>A5°1H A'(ag) + B(aq)
A ° Ahde °
N\
A'(g) + B(g

3d: Il W AB(s) &1 foed Toedt A 4 Td
S e, A, H % OH R 39 YRR H@
T S T o

A H = Ay H + Ay H

sol

rferenter emrafer Aifieht o fofq A A oM
BIe B | SEfery, erfershrn Fiferi ot wier o fareteran g
TEH W Tt 71 AR i Tl agd s €, @
Afier w1 foead & a1 ©1 Wgd W TeiNEe
FAEel &1 orden wu foem #& B 8?7 wOe
TRl ok STEM ey Setiel (TAfeTEl) e Sern
Fetten (Tefew) w1 RivE o STEn g fehy S
Thd B
STeTeh Ut
T TR A # S TRl o' Toed
URerd €, e Uk Hiet rafen A el srerwen §
3o ST | fefera e @
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<fer STersh TEIedt S w5 e [
Iy B, ord: ed U W fafy s swEn e €,
e T el oM@ WM 21 SH aiH-ge] ek
(Born-Haber cycle) &gl SIrdl 2 (fo3 6.9)1

Na'(g) + Cl(g)

1/2 ApongH

= 121 kJ mol”

)

'(@ + 1/2CL(g)

-348.6 kJ mol™

(>

AH

_Na'(g) +CI'(g)

2 14956 kJ mol’

a(g) + 1/2Cl,(g)
Asub Hs

l |

o

AH

NaCl(s)

ferT 6.9 NaCl &1 sere Tied! & fo7q Teiedi 3Ra
3y, g0 fAfafad w&f § Na*Cl &1 Sieteh
Tt Y MO HE -
1. Na(s) > Na(g) Wifeam =g &1 Frdurad,
A, H® =108.4 kJmol™
2. Na(g) > Na'(g) + e '(g) HfeTH A T SFTT
Tt

A,H® =496 kJmol™’

3. %Clz(g)aCI(g)aaﬁT’l'—r w1 foem) 9 stfafswan
FT T oY oS Tt w1 o B

%A,dee =121kJ mol™

4. Cl(g)+e ' (g) >Cl (g) FANH TR N A&
TR Afed| TE Wisha § SoieR e Tt
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A, H® =348.6 kJ mol™

T Teheh 3 T ST T a1 Seieiq afey
T % IR | a1 ¢ add | A U HOANTIehl |
& fod T ) TR T TR R e S St T
SoiaRe Al YAl oh1 JANT fohan ST ol (afed <faw)

AT Sl U Forar s ean
SISl Ua Soiag el Ul ol WA ¥ qIHE
T aRefyd feran e @1 fordt o= e W SR
O IfhReh] T STIRT i SHOHTETRAT i Tl
Y qitepferd foman s wehar €| frefaraa sifafwan o

M(g) M (g) e (3T o fow)
M(g) ¢ M (g) (3TN & fau)

Ao T R THedt giads Hi= fod geieor 1
Herra § ufwfad foran S gear a—

T
AH°(T)=AH®(0) + [A,C2dT
o

IS AffEet § 9 o ® Yo e &t
FSEME C,.5/2R (C.3/2R) @1 e
ACS=+5/2R (3FH o fam)

ACE =-5/2R (3R o=l ok Q)

39 TR

AH® (ST TEEH) = E, (3METH %)

+5/2RT AH®°=-A (So@Hagd) —5/2RT

5. Na'(g)+Cl (g)—> Na' Cl (s)

2 faf=1 wsf %1 %9 51 6.9 & <wifan w2l
TH U 1 ‘SH-8 W’ Hed | 5@ Th h
Tew T8 ¢ T 30 | 9% | Tedh-aieds I
B B

29 fom & ST ER

Ao H® =411.24108.4+121 + 496 - 348.6

lattice

A HC =+ 788kJ

NaCl (s)— Na'(g) + C1 (g) NaCl o faw,
39 Yfhal o fau evafe el 399 2 RT %Y
BN (FAfF An,=2), S + 783 kJ mol!. & TR
B

A fomm

379 BH TH o TS o HME i GerEdal §
forer woedt 1 gfieher & THd 2l

Ay HE = Ao HP + Ay HE
NaCl(s) & T& A o fou Seier oo
H® =-784kJ mol ™' (FR¥-J&& ¥)

A

lattice

H® =788 kJmol" - 784 kJmol™
=+4kJmol™

39 YHR NaCl(s) &1 fae@-ufsran & sga #d
Fol-ufiad= g 2

6.6 A :USfadar

SMIfaeRT 1 Yo T &y et e gru stawifa
T TS 3H W A 3T N HT T FHE F Hely
A B TE SO o FalE I I W HiE gfaae el
S €, Sfesh SO o1 YaE $ed aid o e A e
3R THIES B B ard o Wiehfaeh &9 § giHeel
geft TEEteR =1 Sifdw THH T € e w1 SR e
e Tfyd 81, @a:yarid il 330 o fau— T
9 1 ST WM I T & foTU GHOT, e h1
AT H Ak his SRAIRS a1 3T

TR o1 St A% W TRA TG hi AR T Tl
TR TH I H @ g R A o gt
T&1 Bl o1 e SESAFIES T HeA SN s
¥ ufafqa =& grfl 6 YR o 3T Wd:U%H
wieeiia ufterds i €1 379 99 Sea1 @ Tk wom:
WW&WWW(Dﬁan Force) =1
2?7 U T@a: ThH 1 fen ok il et 22 3w
@e 1 89 3 YAl o foau Amee fuifa 3 fw 3
g ® TWehd € A1 T

Teol TH WA =feT f Toayafda gwe o=
2?2 39 W ®Y W 99 g4 © fe T satad
qEEtes efafwan o 8, i ifeshRenl o Hueh W
W & e Il © 1 g ARSI T eTggISi o S
%1 Teafa =1 oid €1 37 19 1 H & a9 1 faa
Heh 3HE aul a% o fordt oot 9Rkad &
T S Hedl 81 TEf T He eifatma 8 @ e,
R dgd & i a9 W q@ o ‘waataa
srfafeman’ € hed €| oFd: T watda ehH 1 3 ©
foet a1 |eH (Agency) &1 foeT WerEar o fodt

SA

sol




ST

YT o BH &1 Y el FEfa sHd At =@
ohH o BF Wi L HT Idl el Hordl €1 Lo yafid
ToRH! o TR TEE] § BH 3@ § R 3 T oTe fem
Y Sohifa el 8l Fehd & Lo Hefdd Yshdl o fog g9
Y ¥ e Gehd ® foh —
@A gATdT UoHH T STTRAUIT T giar 81
g8 ferat dlgl W8 (Agency) F g7 57'
SR T ST |ahaT &1

() oI TEAT T KU AT AUl st
AT 872
IfE &9 Tl et S — Yeret W Sl fiRA a1 s
TR TeeR A &) ufewaneti W fa=amr X, 99 <@ &
YohH %1 feen o e 1 feafas st § et Bt 2
T YR BH e Thd © T T THE SAfafman
39 feen o @ayafda eft, 5w foen o =it o &t
B, S oAt erfufsmaet o g @)
ST & -

1 1
S N,(8) + 5 Hyl8) - NH,(g) :
A_HP = - 46.1 kJ mol’

1 1
5 Hy@+ Eclz(g) — HCI (g) ;
A H° =-92.32 kJ mol™!

Hz(g)+% 0,(g) - H,0() ;
A H° = -285.8 kJ mol™
fordt oft Somerdt erfaferan o fou eifrereni 9
IARS o o W T § 3E HH I T Teed!
s (a1 6.10 () 9 <wifan s Hehal 2
319 Tk 9T JHIUN o SR W §H T8 TR0
o g ¢ T fedt vt sfafea & faw
Q‘vﬁ?‘fﬁ Y 37 HH SHHT Wk 5T (Driving force) %I
319 7 frefafea sfafwraet w R w1 5—
2 N,(@) + O,(g) - NO,(g);
A, H = +33.2 kJ mol™!
C (@TEe, s) + 2 S(1) - CS, (I);
A HP +128.5 kJ mol™!
3 sifufea e :afid THe T S €
Tedt § 9w Tk Tel-eRE gR <wiEn T d
(fo7 6.10 (@)
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Eikearen| LH
E"ﬁ- @- N
Tt AH

H
IR & L H, —
el Tt

SRR I
srfafepan Fadems

I 6.10 (F) Fomeldt sifafean & fou Teied-sma

AHRHT L i,
* Fd
@3@”1 AH
i 9
K CHIIEG]

S kil

1 P s

Tt P e ate 3R

Afaferen e

T 6,10 (@) SN Sifufewar & T Teledt-aRka

T RN § U8 W Bl @ T et |
Lo el o ol weh gfodeEe wRe §, W T
gt yeEl & fou 9 & 2
(@) Tt T wa:yafar
Teh Tod yafaar wshy §F T faen # 9 9fa g 22
oMU, 'H UH ud feafq w1 oremem #, foww
AH =0 , 1efq Toedt o 1g IRede 7t 8, fhe off
srfferan = wehd A 2l

TH U a3 91 5 9RewT ¥ f9@fid (Isolated)

2,9 < i o forafia e ©, St e 6011 ® g9
T R

Y W A T B, N #AM: F T vEd
fargetl @ <wifan o @ qen wk faues 9 gk e
™ 7 (fa 6.11 &)1 S& fause gemn S @
(fast 6.11 @), 99 1§ o9 o faufa g9 o 2
&% G99 9= foaeor guf g S 2
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faT 6.11 3 I @7 farawor

379 €9 9 Yo 1 1897 H ) faewo 9 o
o 7m AT AR e A T vy A e,
Al e &9 @ 3 9 A o il 3 YR Al ' T
SR % e § o) Fe, @ 4 B % s g
g I fawsies g o 9] 9] feprel ST, @ &9
fafeed o) R &t we Tehd € foh Frebren n s7op T
A F 2 AT B F1l ¥9 F8 Thd ¢ Tk Faw &1
TR A AT SeEtied B T 2

e W qEA IFEUNUT S ®: Uk foend
frema o fehra =t St | THN Stfyes Srerafied gH
1 Y9 el Bl TE Tyl i T HEet 8
et 2

&l B9 U 11 SR Ber Bl o W €,
59 U=t S’ wed €| SWek e T Wi
AR €1 Uk HHTHeR 999 S o folq T safer
el Hehell @ Tob Tt forelt forepmr o ateareen o1 Ao
B U Tl frepr § fat siferer stogereen B9l 3ot
& eifer U TR BRI SR a9 U TEEfes
rfufeman =1 999 €, T aRed e TRATp stee S
& TH e (Ifufmas) § 9 TR (SOR) H g
A B 81 A SRS bl Gl SRARReR] ohi

e fagm

A 9 AR STeafeerd BRT, A Tt ® qRumHa: Jfg
FAf| T T stfufshen ® TR H ot aieH
siffshan o T aRiedl SRt ST o STER W STHIA
foran S €1 T | Frfhddn o e w6t ot 7 T
1 el Tk uqe & fou S stewen =EaH Tl
(Feifirsk Fafa) =t owen €, Wefe T et
A T 1 ST 2|

379 B9 T %] AEHF (Quantify) &9 34 2
T[T | Sell o faaRor ¥ oTeHewen i TUEl & ok
fau we fafy wiferen! €, i 58 g&as &1 @ 8 W
g1 gudl fafe sa srfufwan & € arel So-aiedr o
SireA w1 fafer €, S G2rdt i SmTieh! Held st
21 ST THNGHRT e, SH—AReE S U A
THed H 1 T T i T SOANTAen! STereer
T Bl T8 AS WA o ue W TR el e

Ste off fepelt fepma i o & S €, q 9
aqroiferer TR o1 aGTeRT R W1 TR 5@l ol 2
T YRR SO (q) Terma ® aregewen s@™ @r
UHTE T@Al B 1 8H AS i q § Helfed Fehd €2
e < € foh Soft b1 forawor S| g W el
3l &, TR o <) St €1 Tk Swe A ok (R
o f7=1 a9 o fRm &t qa | Afue sTerawen Bt
21 37q: ferdt ferm@ &1 a9 9ok woll 1 i
IR e ARl et T e i B
SO 39 e i S=9 a9 R T I B S
1 G H ik STeTaE] w1 HIROT Sdl 8| SHY
<Al © o Tt afteds g o ke g 2l

ISV YhHl ok fTT 0 AS Hiq TS A9 T
Y TH ThN Hefad w ghd o

(6.18)
fordt wora: yafda gy & foau fem o ufew
F P T qREa (AS,,) FEfafEd g
g fean =1 R 21
Stotal Ssystem Ssun' 0 (6-19]
& Uk freR™ TrEeen | g1, @ werdt sifuehay
et ® wH Tt # uRedd AS = 0 2l
TY %% Ghd © (% Th @d:gafdd YHH i
T 4 gfg 99 q% Bl wdl €, N4 q% U

AS = drev
T



SEATT AT

SIfYehad = 1 ST |remEee W Tt § 9iedy =
BT B Hfh T U oreRen U1 ¥, Id: Uk
SCHAUIY Yk o JNF 8H T(d-9Redd i oMl

Frefafaa T 9 80 FT 96 2—

qsys.rev

AS_ =

%ﬂﬁﬂﬁ%’%mﬁqw&ﬁwﬁﬁﬁmﬂﬁw
TS SIS YHH % faT AU=0 = ©,
R AS,. I (AS,, +AS,,,) IV WA
& fau = 7 21 3@ TER AU, ST{RAYE T
SehHUE WohH | foeig T il €, sEfh AS faug
H 2

ISR 6.9

Farge fo ffafed o 9 fead Tt agdt /

e B

(i) T T9 H1 39 Foee § qRad Bl 2l

(i) Tk fFecia S 1 a9 0K ¥ 115 Kdh

EERIIS G
(iii) 2NaHCO, (s) — Na,CO, (s) +
CO, (g)+H,0(g)

&

() <= st H ufadd e o 9] o1
SEfEd 3fere Wi hid §, 3d: T2l
e B

(i) M7 0 KW geft 379] feer i 21 o1a: Tt
<A B ¥ AR A 115 K T Fgrn
S, T 0] T BT AT H 2 & T
9T e § e id @ SR e
fuer STeFafterd 81 Sl 21 31d: T2l o'
St B

(i) SAHRE NaHCO, 3 & T THh! Tt
FH 21 AR T TH 3 AR ) NG 7 e
IR 3o Trdl &l feafa o1 gfaHtaa
W B

(iv) T8l Ueh 1] & THIY] el §, Fef HON hi
o St @1 H AR o 8 Hid eRgee
3T0] o ek HIA i gl | AfEes Tt
@ 2
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ST 6,10
IR oh AR

4Fe(s)+30,(g) - 2Fe,0, (s)

T IRedq —549.4 JK ' mol ' € (298 K A
)

39 rfufsren ¥ W=l afady oA 84 o
SYA i Tod: vafda =i 8?2

(zm sfufean & fag
H® 1648 10°J mol ')
&

T Afafshan &1 w@awafaar
Stotal Sss Ssun% \?HTW tl'{ gi?ﬁ %l

AS,,. &I T HE % fau g 9iEw gw
sTaeifod s W o= w0 g, st He

@ qed B T a9 T TRas &1 T2idt o qiead

rTHe (feeR <@ ™)

% SSUIT

(—1648><103 Jmol‘l)
298K

=5530JK 'mol ™
31a: AfafRan o foaw e T=erd-uReda

A,S e =5530JK 'mol " +(-549.4 JK 'mol ')

=4980.6 JK 'mol™
Y Ye Bl ¢ foh sifuferen wd gafdd 2

() fies o1t wd w@a:ydftaan

= vm T ¥ R e T % o T ¥ e
qRedd AS,,, Rl A &1 @d:gafaa @1 o
F1 81 Ry AreRTe TEEfE skt o fem
T g Fepm &1 goft F et € era: sifekiw
sAfafewanett § T w6 woedt — <A § ufedy o
g1 qd @ | &1 T fode 9 7% e ¢ oA Al
el TOd | Wl 3R T € Tt ¥ gfg w@a:
yelfdd wehal w1 feen fFeifa & gewd 2
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39 YAISH ¥q 89 T T SMAhRT Her fiss
TS A1 T %o G Wi 39 YR IR ohid 8-

G=H-TS (6.20)

firsd Soit, G U fadiol we eraeen o7 21

Frm #1 few o § e G, #
TR feran S Hehdl 8-

AGg,s = AH TAS,s — Seys AT

Sys SyS_ Sys SYys
R a9 W AT =0

5. AGgys = AHgyq — TAS

HMI=Id1 UISis (subscript) T 1 Sgd g
iRl hl 39 YRR e -

G H TS 6.21)

39 Y filest ol § qREd = Toedt § gieds
- qUEE T # ufgdd ag wHieRtr fiss
GO’ o &Y § S Sl ®, S THE e ok 3t
el TN H U Tk B I8 6 o e o
eI ST T=i Ty feren € S (AH % R
H) Td TRl AS (3TeFEEl w1 HIGA) | S| gd |
Tarn T @1 Tl SHR W faver o S W gH U
g fF AG 1 3T SoTl 1 TohE Bl €, I AH
TS TAS 3HI %ol 0% € [Hf TAS = (K) (J/K) = J]

319 g1 foeaR %4 © T AG foFE we stfafsman
1 Tod gafaar 9 Hafed

T W § fF AS,, = AS, + AS,,,

Ife e, aiEst & @1y adig 9= ° €,
Ew 1 99, e & a9 o g9 € s e
e i woed | gfg frem # woed | wt ok
qed B

31 : ufew 1 T | afads

H H

S = surr Sys

surr T T

AH_
A‘Stotal ~N A‘Ssys +| - T

SIS FHIHO T FARYd HH W
TAStotal = TASSyS - AHsys

@d: YA 6 faT AS,,, >0 31:

tota

A fomm

~(AH,,, - TAS,,;)>0
TR0 6.21 T STIN I T SIS THIHIOT 39
YR foet s gFd -

G O

G H TS 0 (6.22)
AHSHSWWaﬁQ‘WﬁqﬁHﬁ?% TAS T8
TS 8, S SR e o foU Suciey &Y 21 59 YR
AG ST T o foT =2 STl & U 39 YRR ‘g
Foll’ o1 W9 €1 39 R 38 Affma w1 e Sl
off el ST 2l
AG TR T@ wd 9u W @q.yafdar &l
FHArE Bl
() I AG RUTHE (< 0) %, 99 YehH T el
Bl B
(i) IR Aq ¥HF (> 0) T8 ThH 3T&@d: afaq
BT
femufi— =fg srfufsman & foag wdedt gReds e
Bl Ug T ufteda ot oFTeEes @, ot etfufsen aft
Td: BN, <19 TAS &1 AF AH & AF 9 2ifus &
ST o8 3 YR 9 B Ghdl 2—
(F) FTeHs Terdt afads &9 e, at ga feafa o 1
siferer g =fe) (@) e Tt ey e1fee
B, @ 33 fegfa § T e e 98 ol SRl
5 odqrdl § foh sifeRiy stfafsame S=a ar W b
Harfed w1 St &1 WOl 6.4 | rfafswmanet w1 w@e:
Yerfdd T 19 ok 99T i Faifyd (Summarise) f&a1
T R

6.7 Ties Seti-uftads wa
HTHETAEAT
W 3@ g € Th W TR G Soll a1 fag
ufAror-sifafsman & aR & fretfafed SRRt 3a 8-
() TSR sfafwan 1 Lo gafaar s gergHrE|
(i) TEMEE AfafRa 9 W 7 e A TR
EaRECaRCIRRIE
319 T TH STIchAviE stfafshansti  qaa el
eI TR forem R ok €1 379 71 SchHvi stfufmanstt
¥ g Sol-ufade &1 S w2




SEATT AT

‘IerHofiEar’ | SeAmTaeR! T faery ufifeerfy 2,
S T YHH *1 39 YR fwA S 2 R frer
T ST ufEw ¥ Yufa: W H W TRt
sttt o ded o ‘Sruviaar’ &1 3¢ ® fF Th
Tt Afafshan AT faenet o wrer-wer =a Wehd!
2, fore for wrer wonfyd 1 wok| s&d wdid ern @ T
sifaferan ST feemstl ® qoa e § wH oF WY =
Toh, Sl E¥E Tdid gl 81 98 a+ft Hwa €, 5«
greEeen o e wt gad e gAad e A T
T& &, a@ e A € %9 ga e @ feafa o
qfafda g S|

3 W o fau HEE 2—

A BO C D
AG=0

fordt erfaferan, foad @t sifveis w@ 3R
e sfereen | e, @ files S A Ge, wreE
feorer 9 f=fafiaa geientor g0 Gafea Bt 8—

0=AG°+RTInK
STMA G® =-RTIn K

AYAMA G° =-2.303 RTlog K (6.23)
T g off 9d © fR
A,G® = A H° -TAS° =-RTInK (6.24)

Hael oA Sfafsmene o faw A He &1 HH
fereh W eFTeHes Bl @1 37 gRiefaa o K w1 /e
1 ¥ 9gd %Y e ud sifafRan ® sAfe IR A
1 gafa T8l BFf| Heaedt Afafeanei 5§ HO W
A Afeeh SR TS ROMCHE BT Al A GS T HA
fees Wo SRoTees Hewiferd @1 39 uRiefa § K
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T 1 ¥ §ga A4 SR TH Yol SHeadt sifafshanst
& fdu S=9 K 1 30 X §&hd & TS 3Aafman
TATFT qOf B Hehell T1 A GS T A A S° % AH W
off it e €1 afe srfaferan o Tt afterd= i ot
F | W S, 99 K 1 94 1 1fufsean &t @ 59
94 | gifad B fE ASe WM MR A
SR |
THIFHT (6.24) T FAN HH T
() AH°® TS AS® & A9 ¥ AG® &AM STIATA
ek, frdt off 99 W frmrd 9 9 Sl &)
YIftd o fIT K |IM b1 M1 &1 ST Hehell B
() I varmRmenr § K dren g€ A fomn S, a
fordt oft 371 A9 W AG® o OF I AT I
S Heh B

ISR 6.11
298 K W (AISH o 34 H w9l

S0 0,@F o aGT % W F
T Shifed) 39 eifvfeen o fem K, %1 HH
2.47102° 2|

&

& 94 § fF A G°=-2.303 RTlog K, T R
=8.314 JK ' mol '

HAd:

AGP =
-2.303 (8.314 J K" mol™))
(298 K) (log 2.47 1079

= 163000 J mol™!
= 163 kdJ mol™

qfeenT 6.4 ITFATRAT o T UaTddar UT a0 T A9

AH  AS° A.G° Fui+
- + - gl a9 W sfafsran Tord yafaa
- - - (f7=1 99 ™) e a9 o sAfafsran wa yafad
- - + (3=9 9 W) I=9 q9 W AR SEd Feifad
+ + (=1 A9 =) e d9 W srfufswan srad yafdd
— (3=9 a9 W) I A9 W AfAfsREn Tord gafad
- + (94 a9 W) geft q9 qx sAfferan teed yafad

* qg {5 19 UF S=9 a9 goricAd & fwd) ey sffEar & ¢ 3= g siEa w1 919 ot g g g
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ISR 6.12 A
frafafeq sifafear & fau 298 K WM o= N,O,(g)[] 2NO,(g)
i @1 9 F1d hifed—
Ifg N,0,50% fomifsr e €, df < g
2NH, (g)+CO,(g) NH,CONH, (aq) 1 Tie e B
+H,0(1)

» 0.5.x 2 0.5
MO 1 050 TN 1 05

XU T 99 | 71 fes sl G &1 91
~13.6 kJ mol' 2l

' Py o =O;5><1atm,pNO =L><1 atm
. G° 2% 1.5 > 1.5
& W € fF log K : .
(-18.6 x10° J mol ™) )
- —~ — K (pNoz) 1.5
) 2.253(8.314 JK™' mol™) (298K) * pro. (5P (0.5)
K = antilog 2.38 = 2.4 10° = 1.33 atm.
ISTETUT 6,13 L
S
60°C T T SEARISH SRS 50% fa@fsa AG”=-RTInK,
I T TF IR I T 9 A9 W AR AG® = (-8.314 JK 'mol’") (333 K)
TR He-9REd T UM RIS (2.303) (0.1239) = - 763.8 kJ mol '
|

FOHNTIRT THERS T e Fehel o Soil-gied | Heel Wl ¢ 78 39 RedHl sl HEcsh e
T G ST SFAM o o BH e il €1 9 HEl o foIl g6 SelE i e ud aiew | faefsa
T | TEETTR T Ao TehH SO (q) S a1 S o F1e B €, foht o 9w (w) §
Al ST Wehell 1 3 URTET SAMTeTeh o WoH FEW AU = q + w g1 Heifed erdt €1 AU IR T Sifam
e T R a1 © 9U U ST Wer ®, Sl g U w U W R d § qe ST weld T8 el
T q T woh foe foag IRt o1 oo & €, 9 3= fohm =1 faan S at 3% oA o 3d €20
T o U T § T e | T 1 o Y Tk €, fEd a ¥ qfted g @1 aree |
g o1 A Ul 1 SR (C) W 9 a1 1 31a: a9 a1 Seafsid $1 q = CAT Bial €1 Afg
TG HT JERT BT E, A HE H WG W= —p_ AV ¥ FI | SChAVIT Yok W TG o TeAv] e
% faT p_ = p &1 99 W@ Tk T 3 W = -pdV TH TN H TH T HHIHT pV = nRT HT AT
T T B

fEeR ST R w =0 T AU = q, 372iiq 7 fEeR ST T Teiand S 81 W I8t sifufmanst
o AT % U en Qe fer @ o €1 8 T S STae-Thold Toredl o aReifig i €
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THEd-IfE AH = AU + An RT &1 A1 e feer q@ W Soq-uitadd @ ffan s w2, @
Aqup%l

Teh-Radal o &3 YhR 2| Ureeen IRadd (SH—TTeH, arsiiehul T Headrad) ara=rdan fEer
I | B 3, = oeTs Toeh-ufadd 9 sifvafyd fran S 21 foed oo, 359 woied e o
el § aRed 39 o F1am| 61 ST ek 1 Ry S Fehd €1 THEeR sttt § woed-ufeda

ArH . ; (aiAfHPTOdUCtS) N Z (biAereactions)

Tefia erewen & HP (SATFTRRT BT ST o) —» . (SRS BT STET St

SRt 1 Yord frem Tt Ifufsran wt faen o ar o &6 R 781 &, s1uiq a8 =&t
AT foh THER SATATHA 1 Wk ol 1 8| faetfit Fepm o g AU = 0 €1 31: 86 39 [ o foag
T FEEA-he, S, T qRfid #d 1 TTdt 7egeeen 1 719 31 Uk o Jafid YA & fag
el T2 qRede oI Bl §1 Ueh faeifita e o felt AU = 0,AS > 0 81 o1a: Teidi ufied= a:
Waifdd TehH b1 fafed il €, Selfeh Sl qede T8l a1l SehHu Yehd o fog Tidt gRed-aeiiehon

Aszq;,lfv 9 9 fora ST 9o 2 q+;v g9 T R & w2

e sifurerer TEmEfTR Sifafwat feor I W e ¥, o: ¥0 O STaer-wer fiew st G
TRefid w3 7, S FeRE o T o wded ufedHt @ eiiehor A.G = A H-TA,S 5N Gafud 21

Ta:gafad A o faw AG,,, <0 T ®rEmERen W AG,,, =0
Ak fies Sofl-uftad o feRis ¥ G° RT In K THI § Heifod 2

TR GEFd ¥ G° W4 e W K H AH T R S Fewdal €1 G° H HH HHieh
.G®  H® T ,S° ¥ 9. fran ST Tkl €1 THIHAOT § A9 TH WewYUl kRS €| HAIHR Tt

r

RedaTel 8 iR, S a9 W STEd: Yafdd B, 3% S ard W T gefdd S S 9kl 2

AEH

6.1 HEl IW -
SN TR e Th TR E,
() S FoA-uRedai o forg v gl 2l
(i) forgert o v W fAsRk T wea 2
(iii) S S-STFeA HE BT T HA H ggH B B
(iv) fSTEer 7 sheaet @9 W e s 2l
62  TH YhH o TgroA gRfEafaal ® g9 o fau-
@ AT=0 (i) Ap=0
(i) g=0 (iv) w=0
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6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

gft a T T ITHT Hed-sraeen § Bt o

i) soE (ii) ¥

(i) <O (iv) |eft el o ferq f=1 et 21

U o T8 o T AU® &1 91 -X kJ mol™! 81 38k fag AH® &1 | &im—
@ =AU° (i) > AU®

(i) < AU® (iv) = 0

U9, IhTee TF SEERSSH % fou 298 K W 8+ Ted & UM %usl: ~890.3 kJ
mol™!, ~393.5kJ mol! T -285.8 kJ mol ' €1 CH,(g) ! forer Tt Fn erir?
() -74.8kJ mol! (ii) -52.27 kJ mol!

(iii)) +74.8 kJ mol! (iv) +52.26 kJ mol.

Th AR A+B—>C+D+q o fau T 9Reds oHd 9= T 98
sifuferan gaa grft—

(i) =9 a9 W (ii) sFere = a9 W

(iii) et off a9 w T (iv) et off a9 =

T o U R g 701 J ST SEwifia Bl @ o 394 J T S 21 5w
YohH | Tl Sei § feran afterds grm?

TS W ShekHe § NH,CN(s) #1 sifafean rgsfioiion o @12 &1 T T AU &
UM —742.7 KJ mol™ 9 T (298 K W) | 39 S & foiy 298 K W Tt
e A1 i

NH,CN(g) + 202(;;) — N,(g) + CO,(g) + H,0(l)

60.0 g TgfHA=m 1 a9 35°C ¥ 55° C & & fau fedd fohal @@ oo &t
LI B2 Al 1 Her FEar 24 J mol! K21

10.0°C R 1 Tiet S T 9% —10°C W THH W THed-ufiadT &1 01 Hiferg)
A, JH =6.03 kJ mol” 0°C ,

C, [H,0()] = 75.3 J mol' K'!

Cp [H,O(s)] = 36.8 J mol™ K!

CO, &1 &7 T ~393.5 kJ mol™! 1 T Tel sfiiis ¥ 35.2 g CO, o W
IS HOAT ST UM HiTST)

CO(g), CO, (g), N,0(g) T& N,O,(g) &1 fawer Téiedt wwer: -110,-393, 81 TH
9.7 kJ mol 21 14w N,O,(g) + 3CO(g) > N,0(g) + 3CO,(g) & fTw A H #
HH A IS

N,(g) + 3H,(g) > 2NH,(g): ,H° 92.4 kJ mol ' NH, ™™ & "M% fawad
T w22

frefafea sitwsi & CH,OH() ®1 Aw-foad Toiedt ama Hifse—

3
CH,OH (I) + 3 0,(g) > CO,(@) + 2H,0() : AH® = ~726 kJ mol!

C(IPTE2) + O,(g) = CO,(g) ; A H®° = -393 kJ mol™!

1
H,(@ + 5 O,(@ - H,0() ; A H® = ~286 kJ mol "

A fomm



6.15

6.16
6.17

6.18
6.19

6.20

6.21

6.22

CCl,(g) > Clg) + 4Cl(g) ifufeman & fory Toedi-ufed™ 9 HifsT ©d CCl, o
C - Cl &1 1y Tt &1 701 Hifu—

A, He(CCl) = 30.5 kJ mol ™.

AH® (CCl) =-185.5 kJ mol .

A_H° (C) = 715.0 kJ mol, F&T A_H° HUH Tt 8

A_H° (CL) = 242 kJ mol!

& faafia fe&m & fau AU = 0, 39 faw AS & grm?

298 K W #1fufsan 94 + B ¢ & fau

AH=400 kJmol” T S 0.2kJK 'mol’

AH T AS ! d0-foR § fer 9Md gu aarsu fo fha am™ w eifufswan w@a: gri?
sifafean 2C1(g) — Cl,(g) & faw AH @& 0SQ & fag == &i?

afafFar 2A(g) Blg) 2D(@) Ffm U° 105 kJ T S°  44.1JK !
aifafran & faw o &1 UM HITNT SR waRy fm @ siffwmen Ta: vafda @
Hehell B2

300 W Tk AfAfFEE % fau W femiE 10 81 AGe w1 WM S B?
R =8.314 JK! mol!

freafafea sfafsransti o STUR W NO (g) oF SN Lt W feomft wifse—

% N,(g) + %Oz(g) — NO(g); A H° =90 kJ mol™

NO(g) + %OZ(g] —NO,(g): A H®=-74kJ mol!
w4 1.00 i H,0(1) %1 areh uftfeerfrt & forfea s €, 7@ afiee & Teiit-uftedy
@1 UM ®ifSlC— H® 286 kJ mol *
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