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Ts 5505 Gy e Wi o yigia¥l Jaidl e Jyuamld s 551y e obunial s S 35lasl
W3 =q3=RT, {n (V4/V3) (5-39)
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AS = ¢/T =0 (5-59)
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dS =ndq,/T (5-62)
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dG = dH - TdS — SdT (5-71)
— d(E + PV) - TdS — SAT (5-72)
—dE + VAP + PdV - TdS — ST (5-73)
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1(5-73) ilslall 5 sl 2B 2 sl il Lant] 3y guall B o sanlly
dG = dE + dW,, + VAP - dqe, -SAT (5-77)
dE = dqrey — dWinax :Jo¥! Gslall o 5t
dG = VdP - SdT (5-77)
1oy Dslall Jo53 055l pomdl iy gt e 15 pmdl D3UAI L le dadeall 505
dG = VdP (5-79)
Y1 ElalEsll 5 yuall 2 Aslall s @manll e GIEL 3L 05l ¢pe sl
[dG = nRT |dP/P (5-80)
AG =G, — G, = nRT £n (Py/P)) (5-81)
15 ygeall o 5, V1 Al Casss g ¢ Leliall syl Bl Lo Juasy s 9
G=G°+nRT (nP (4.82)

S dadial Gacdall @usle sl pa Ldas 33 e 510 5 pamdl B3UAIN ()T 5,03 Y1 Aalall yglas
e Lelals (g5in Ao (ul931) 3250)3 I dariall judl pe Jllondl Gle dalall udd Gudad 5y
2 lgalazial fnay syl BBl Goguas A5V e¥alall <5 o 231501 5 (A3l of dlelantl 35U
(il 57 Al o £3L2) dolaws¥l ape
3 Tt Lt MG LELY ok B ped | DL A1 Gl
small (LAl Jelanll

aA +bB o cC +dD (5-83)
LML Jelatl o330 cols laay

K =P P/ PA* Py (5-84)
el 3 ) dBlall 2, sl

AG=X Gproducts - 2 Greactants (5-85)
tole Juasd ssme JS2d 5yl Bl e (angailly

AG = AG® + RT {n {Pc° PpY/PA* Pg°} (5-86)
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AE=-W
W=-nC, AT
=4x2x20 =160 cal.
AE = -160 cal.

s s Sloa¥l aldeall 5l BMall Cous .8

(TyT)""™ = ViV,
(50/60)** = 2/V;
Vi=3.67L
Pslally ALY 2 yanl degd Slass .0
AH = AE + W
AH=0 glaAE=-W ;i tox

1M all fpa Cocum ‘:,_J\:u:}?\ 2 el A
AH = AE + AnRT
An =10-12 = -2
AH =-618,800 - 2x2x288 = -619,952 cal
Aslall 32y Jgilidl e .Y
Clgraphite) T 2Ha(g) + 7205 — CH30Hy + AH (i)
b e Jold!l 5 ona gyl 5 0302l By
Claaptiter + Oy — CO5 -84,000 cal (i)
2H2(g) + Oz(g) — HZO - 94,200X2 cal (111)
CH3OH(£) + 1/202(g) — CH3OH(15) -173,000 cal (IV)
AH = -84,000 — 2x94,200 + 173,000

- Yo



Al | 3o @Sy el
P PR TP TIT RN Dy 3| 5 e Gl ilsadS O pisie i
=-99,400 cal
L(8Yall 38y il ZBUAIL das s (AH) saelaatl] 3,,dl A
AH = AE + AnRT

An =1-0=1
AH = -20,800 - 1x2x298
=-21,396 cal mol'

HEY) e Yaladl 38y Y1 Je il Y 2 il Glus (S A
A1203(S) + 3C(graphite) — 2A1(s) + 3C0(g) + AH (1)

3C graphite) + 3/2 Oag) — 3CO() -67,600%3 (i)
2A1(S) + 3/202 — A1203(5) — 7,010X2X27 (111)
(@) Asladl e Juamis (i) 5 () otslall pems @ ¢ amly clla 20 (i) Dsladl 2,0 Cipind

:4_‘.\.:3

-~

AH = 378,540 — 202,800 = 175,740 cal
b s gyl s ol et )

Claraphite) T 7202(g) — CO + AHy (i)
Claraphitey T O2(e) = CO; -84,000 cal (1)
COy + %405 — CO; 64,600 cal (i)

:4_.31;‘.3

AH = 84,000 — 64,000 = -19,400 cal mol”
PR PEVRE

Zc(graphite) =+ Hz(g) — CH=CH + AH¢ (1)
2Cgraphite) T 205(g) — 2C0O;, -2%84,000 cal (i1)
Hz(g) + I/ZOZ(g) — H02 - 94,200 cal (111)

CH=CH + 5/20yg — 2CO, + H,0 -84,000 cal  (iv)
:4.1.\.2& 4(1)
AH = 2x84,000 — 94,200+ 310,700 = 48,500 cal mol™
:Jj;}“ uj_'\.:ﬂ‘ e Y

q=AE+W
idde gAn=1 g W=AnRT @&Mall e bl yEaay Jaill 9 q =22 cal
AE=q-W
=22 -8.58=13.42 cal
dAH/dT = AC, g byEs Hld Fdad VY

S I
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AC, = > C,(product) — > C,(reactant) GNP
ZZ)}.AA.” u.\.c. dj.[u)ﬂ& Jolas :\_v\:& u&nﬁ
AH,- AH,/T»-T; = Y C,(product) — > C,(reactant)
AH, + 153,000/(300-25) = 2x7.3 — (6.2+5.1)
AH, = 152,092 cal mol”
30/18 = 1.667 (gglewy 9 mlinyadl sue Yol cousn N ¢

sl Slaey Jad conleay (U Ll

W =AnRT
= 1.667x2x373 =1243.58 cal

q=1.667x192,000 =320, 000 cal  :iuxiell 5, ol duess

AE =q—-W =318,756 cal
AS = An AH,, /T, P (o ey gy 2 ol

= 1.667x192,000/373
= 858.08 cal K'!

139 all Y U.Ia.a:i ngm.z.ﬁ selasdl Yo
Eff = Th— Tg/Th
=473 —353/473 =0.25
Pt (e lasy Dleall ol a9y BV 2 pandl A
AS =n RT {n (Vf/Vl)
= 5%x2¢n(7.5/3)=9.16 cal K™
tBMall e laas dnleall o2yt ugyu¥I 2 il Y
AS =n Cp {n (Tf/Tl)
= (10/18) x 18.5 £n (303/293) = 0.34 cal K''

LBMall 389 o331 Colb cpe Al @l 3 ol BBUAN w3 VA
AG°=-RT tn K
= _-2%573 {n 0.01 = -5277.5 cal mol’
128l ye 5 ymd| ABUAN (st VA
AG =n RT {n P/P;
=3x2x298 tn 10 =4,114 cal

I
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rilalall 329 3l > i yy i Ol coll e Jeladl 55| > Corusd LY
{n Kz/Kl = (AHO/R) {(Tz-Tl)/Tle}
fn 0.03/0.12 = (AH®/2) {150-25/298%423}
AH®= -2,796 cal mol'
155yl Leass 95yl ABLAN 2 5l AV o9y BV 2 puid] Colewsd Lansiaad | 233011 Y
AG=AH - T AS
AS= (AH - AG)/T
=-110,000 — 120,000 /298 = 33.6 cal K

L



