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Cvomr=8.31] » mol™* « K™
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(3)q,=go.,=3.
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3
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2
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20. 7£ 298K H1 100kPa Bt ,3K 1 mol NO(g) & AHEAR SAK) MR HEBE JRBE. B8 NOC() W SR 1T
BN 2. 422K, R BVFFIERE D 2690K, B FEASE—HEASHBEIIFELY D 2, R B HEREN A=
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st,m=R1n[—‘;’—1nM+%1nT—1. 165]

—8.314] « mol™! « K™ 1n[—§—1n 30+%ln298—1. 165]

=151.27] + K™ + mol™

S?,m=R(lnagr+1)
=8.314] » mol™! « K™ (1n-17<2%—2+1)

=48. 34] » mol™! « K™!
S0.m=RO, T ' (¢%/T—1)"'—RIn(1—e&'T)
=0.01J * mol™! « K™!

Se »=Rlng %”R’I‘ln(Q%Iqz )v. .

Qe = 8e0 T 8ert expl:—-(ﬂtheL) :l =90 0/HT
ze(-179. 2K/T) X T
2(1+e—179.2K/T)'I‘
=R(1.130+0. 213)=11.166] * mol™* « K™!
S5 (No + g)=210.65] + mol™* « K™%,
21, £ 298K A1 100kPa i, R 1 molNOGg) (B TA b MR IE BE AR B A LA ME MR/ BB AL,
i 20 B-tH B R G HHEL E150 NOGo) AR NoO; RSN T GU, TE S A FIRIHERIIT 2,

ﬁ:s;x=-%-Rln2=2. 88] » mol™! « K™!

B PR R DA o B B A R AR IR AR, o K T RV, PR Z R R E AR AR .
Sg=S.—5» '
- =210.65] » mol™! « K™ —2.88] * mol™* « K™!

=207.77] » mol™! « K™,

22. 7 298K #1 100kPa i , 3K 1 mol SO, (g) G AEB M) MR HERE R J1# 8B .48 .Gibbs B B8,
Helmholtz B i 4 & FEBE IR A I E A BE /R B SRR EL BRSO, () WEE/R RN M(SO,) =
64.063X107%kg * mol™! ;a1 =1151. 4ecm™!, 62 =517. 7em™ ! , 03 =1361. 8cm™ s =N E B E S FIN: L. =
1. 386X 10 *kg * m?, I, =8. 143X10 kg * m?, [, =9. 529 X 10~ kg + m’. SO, () > FHIMFHRIEH 2, B W%
B A B TR,

N
ﬂ:Am,t'—‘len L

S¢,m =RIn(2+2e "7 2X/T) +R

N!
%
B (2";:;”) « V=1.214X10%
Ap.=—44 + 150k] * mol™!
— Qtﬁ aantN - -1 -1
Sm,t—klnN! +kT( AT )V.N—160. 62] * mol™! + K

A=U—-TS H=U-+nRT
o.uUm,( =Am,t +TSm,g =3716- 36J . mol—_l
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Cvmi =5 R=12.47) + mol ™ + K™

Cpomi=Cy.m:+R=20. 785]  mol™" « K™
Gt =Ap,. +RT=—41670] *» mol ™!

%
qr=8—"i%l”3£ﬂ—(111y1,)% =5847

Anm,: =G, =—N£kTIng; = —RTlng, = —21. 48k]J « mol™!

Sm,,=—(g§%'—'>vw=84. 6] » mol™! « K™!

Huye=Up,;=TSm,:+Am,=3716. 37] » mol™
Coumr=Crrme =5 R=12.47] + mol ™" + K™
3n—6 1
,E 1—exp(—hy/ET)
Amyy = Hu0,y =G,y — Hu,0,v = —244. 85] + mol™!
Smv=2.867] * mol™! « K™!
Hu,o— Ha0,y =Un,y— Hum,0, =629. 22] * mol ™
Cp,myy =Cv,m,v=6.559] « mol™! « K!
W ;U — Hayo,,=8061. 94] * mol ™
H... H,.0,,=10539. 78] * mol™!
Gan— Hunjoe = —63384. 85] » mol™*
An—Hayo,,=—65964. 8] * mol™
Su=248.12] + mol™! « K!
Cv,n=31.50] » mol™" « K™!
Cpn=239.81J * mol™! « K™,
23. it 298K B} HI, H;,L B5HE Gibbs B i fERR % B 41 HI B SRR E N 9. 0K, R 3h# 304
fEELEE Ry 3200K, BE/R B B0 M(HD =127. 9X10%kg » mol™'. I, ZER A B BB FE R ¢ (L) =gu0»
r,0 1Qv,0 =4. 143X10% , H, ZEZF B 9 SBCA R BOH 00 (H2) =40 5 Gro0 5 qu0 =1. 185X 10%.

=3
. HI 4T 10 m=l§7—6§—>>§—1187=2. 12X10 % kg

=1.095

¢= (ZWT)% « V=3.46X10%

At,mz_knnl%’ilz_ RT(Ing—InN+1) (N=6.02X10%)=—41788. 87J * mol"’

Gt,m =At,m +pV=_39311- 29] . rnol_1

_ 8 IRT_ T _
g — hz @r ’—33- 11

Ar,m =Gr,m = "RTlnq, =—8671.77

_exp[—6./CD]_ -
K l—exp(—@v/n B34 10

Avn=G,,m=—RTlIng,=13302. 35

www . kaoyancas.net
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L #Z ST HBE S BECH 9 (1) =g4,00qv,0 =4. 143X 10%
Am=—len%=—kT(lnq—lnN+1)=—70009. 6] » mol™?

Gn=—67532.1] *» mol™*
R H, G,=—30202.0] ¢« mol™!,
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24. 1158 298K B} HI, H;, L. MIbRAERSS K. B 5 HI, H,, L #3530 5 34 1E 18 B 4 31 3% : 3200K,

6100K #11 610K.

He (D —U%(O) _ ., 3lng
i T RT(5T),. R

SR F 5 FESHIRSNBER DTN, RSNECSH

_ 1
T =exp(—6,/ )

H(D—Us(O)__ RG./T
T exp(@,/T)—1

W HI fOARAERER BN 8. 3159
H, PR HERPR RS . 8.314
L AR ER R RSl . 10. 8374,

+R

25. 15 298K, B AN T [N MIARHERE/R Gibbs H F REAE b B FIAR V- 45 3 %K.
H, (@) +1 (g)=—=2HI(g)

E%ﬂ 398K NfHIs HZ sIZ B‘Jﬁ?&ﬁﬁﬂﬂ?:

Y% (Gt tle,OK)_/lT (Ha, 1 :Hm,OKZ/T AfH?n,-r_
J+ K™ ¢« mol J+ K™ e mol™? kJ * mol™
H. () —101. 34 29. 099 0
L(g —226. 61 33. 827 62. 438
2HI(g) —177.67 29.101 26.5

f#:H: () +1 (9)—2HI(g)
G(D—HO
G

He (D) — Hza (0)
%VB {—‘T—

A Hyry =(2X26. 5—62. 438—0) X10%] *» mol™'=—9. 438X 10*] * mol™*
H&(T)—H&(O)}

AHoyoy=0Hoyr— T » ZB:VB{ T

=[(—177.67) X[(—101. 3)—(226. 61)]J + K" * mol™*

=—27.39] « K™! » mol™

}=[2><29. 101—29. 099—33.8277] * K™ » mol™!=—4, 724] « K~! « mol™*

=—0.438X10%] « mol™ ! —298K X (—4.724 « K™ » mol™!)=—8030. 25mol ™!

GL(D—HG;, ()

—Rink* =S (RO TR }B+A,H§.(0)

T
—8030. 25] * mol™!

=—27.39] e mol™! « K14

=—54.347] e mol™! « K™!
K°=690. 08
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4G 298K =TX Sy wjta,m(o)

=298K X (—27.39] » mol™! « K™)+(—8030. 25] *» mol™)
=—16.19X10°] * mol !,
26. i+ 300K B, 41T IR AOBRHESE- 45 5 5.
H, (g)+D, (g)=——=2HD(g)
B &1 298K B, AU =656. 9] * mol™! ,HD, H, ,D, B& XEIEMT,

YHE H; HD D.
0/(1072cm™1) 4. 371 3.786 3.092
I/(107 kg + m?) 0. 458 0. 613 0.919

k=LHD _ fio . AUO0)
B K= D0 Ty 10,22~ &T )

() (%22) (1 )22

_ 3 \* ,4.37X3.092 0. 6137 — AU (0)
=(tx2) (Taee ) (G 58 x0.91) (%)

=8.04X exp(—g%ﬁ,"r—g

=6.18.
27. 5 298K B, 2 BN RN B AR 4 4T
(1)CH, (g) +H,O(g)=—=CO(g)+3H; (g)
(2)CH, (g) +2H,0(g)=——=CO, (g) +4H; (g)

EH B B RERER 0 K BT A48 A8 R -
Fihid H,0(g) CO(g) CO: () CH, () H; ()
—{Ghr—Haox)/T 155. 56 168. 41 182.26 152. 55 102.17
J+ K™ « mol
AiHnok —238.9 —113.81 —393.17 —66. 90 0
kJ * mol

f# : (DCH, (g) +H, O(g)=——C0(g) +3H; (g)

EBVB {G?n(D;H:'.(O) } |

=[(—168.41)4+3X(—102.17)—(—152.55)—(—155.56)]J » K~ * mol™*
=—166.81] « K! « mol™ ‘

A HS (0)=[(—113. 81)+3X0—(—238.9)— (—66.90) JkJ * mol~* =191. 99k] * mol™*
—RInK® = s {G?n(ﬂ;H;(O)} 4 AHE (0
B

B T

—_ . -1, —1 191. 99 X 103J * 1'1'101—1
166.81] « K mol ' + 598K

=477.45J « K! « mol™!
K°=1.15X107%,

www . kaoyancas.net
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(2)CH4 (g) +2H,0(g)=—C0O: (g) +4H, (g)

%w {an(T) THm(O) }

= [(—182.26)+4X (—102.17)—(—152.55)—2X (—155.56) ] * mol ™! « K™!

=—127.27] « K™! » mol™"

AH (0)=[(—393.17)+4X0—(—66. 90) —2X (—238. 9) JkJ * mol™!

=151.53k]J * mol™!

Gy (T)—H3(0) +A,H?n(o)

T }B T

151. 53X10%] « mol™!
298K

—RInK® =2y {

B

=—127.27] « K™! e mol™'+

=381.22] « K™! » mol™!
K°=1.22X107%,

28. {18 298K i, T 5z g B4R -4 3 3.
CO(g)+H, O(@)=——=CO, (g) + H: (g)

BB FEBIEINT R
K CO(g) H,O(g) CO: (») H. (g)
.___ﬁf_Higlﬁl —110. 52 —241. 83 —393. 51 0
_ (?f’%tﬁg‘;f;l)-/l T 168. 82 155. 53 182. 23 102. 19

ﬂ: B%ﬂ 0K B‘j‘vUo=Ho ,ﬂﬁ‘ﬁ‘l’ﬁ% AcHR 0K ﬁﬁ*
A H2 (0)=[(—393.51)+0—(—110. 52) — (—241. 83) JkJ * mol™"
=—41. 16kJ + mol™!

S {M—_TL"*(—O—) } —=[(—182. 23)+(—102. 19) — (~168. 82) — (155. 53)1J * mol~* + K~
=39.93] « K~! ¢ mol™!

Gn(D)—H () +A,H?n(0)
T } T

_ et oo 1oy —41.16X10°] « mol !
39.93] « K™ » mol™ + R

—RInK® = ZB:VB {

=—98.19
K°=1.35X10°.
29. FIRCS R 298K i, 40T S B AR 45 2
H, () +1 ()—2HI(g)
BRRBLIAY AU (0)=—8.03k] » mol™ , 7& 298K W ESHINK T » 28 Wk vy FHIBL ) TR,
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a9 T M/ (kg + mol™) 6./K 6./K
H; () 2.0Xx1073 85.4 6100
L (g 253.8X1078 0. 054 310
HI(g) 127.9X107° 9.0 3200
h h
f#: @r=8"z—1k 6,= 7{2
H: (g) +1 (g)=——=2HI(g)
[HI} _ _fu _ AUSO)
STRLIET F /(T T )
_/ & miy oH, 01, I,
_(gHZ &1, )‘E? (mHz my, ) ( ) (

oh,

J_l—exp _H_l exp ’:,33 "

In, I,

).

N ( A,U;(O)
[l—exp( kT)] #I)
HLHi, L KR FRERMIRHE g 398 1
om=1;0n, =2;01, =2
K=( M \* 2X2 -
(#7,07,) (

My, M, O, u?

22) On, Ghz). [1_‘Xp< T

exp(ZEED) R AT
K=688. 32.

30. #+% 5000K B}, B N, (2)=——=2N(g) iz EFHH I BH N (4 FHRHESIFTERE 6, =
2. 84K, RENFFIEIRE ©, =3350K, f#BIRE D="708. 35k] » mol™' ,N; (g) W FEARIEM M, T N EF
HIEAR 4 BERIEm.

& : N, (g)—2N(g)

K=_gzi. E_ZN. %,ﬁ.&.
&N, (mNz)

T -
z

™o Nmen(—g8)] (
Bﬁ]g~2=1 gn=4

My=14X10"°kg * mol™!
on=1 =2

oN, =

_ R _hy
=g =%

K=4—2-(

=28X10"%kg * mol™*

14% X10~¢ 4
28X107% X 6.02X10% )

_ v
(Tt
=4.30X1078,
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—AUR0)

kT

)





