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852

MR P TR 2009 AEBUml -2 A i o AR N 22 25 iR
GEAEZ AL B, 6 bR, e A LIS & @At A A b))
BEH AR PIBAG ()
EHEN: MPRMEE 5427, BRI T TR, AW TR, 2 TR, 2102,
RS, TR, REVEIGERBE B, 25 TR

BLEA: R DA KR RSE, F LAy S, §5AMdss. B2
AT RAME TV FAEACKR I T RME, REFFELEER. BT RA R4, REM
b, F R L,

1. fE /NG EAEIEN BT, &AL N100°C, k)2 140kPaff BEAR AR &
), Hdn(N,)=8.1228 mol, ny(H,0,9)=9.9279 mol. A% RIS W4E1100°C, A 46
P 4201.325 kPat 4 4. sk (LUK 2 /KEESE? QUi FEIAH, AU, W, Q,
AS, AGKMAA%HZ /b2 CUAI100°C, 101.325 kPa I 7K [ /R VALK AvapHim=40.67 kJ mol™,
ZSINV(HL0, ) 5V(H0, gy LLERV(H0, )] 2 AT, HAEENAEAK P K. (154))

fitk: (1) ZWEHN ;28 5200, /K AE100°C IS PR 1 RN 26 V5 1k 4 101.325kPa, 13 it [#] (1)
IKEEHng, ARBEEFIKANg, WIZZRINKZ A

p2(H20)=py(H,0)=201.325kPa>(9.9279mol- n,)/(8.1228mol+9.9279mol-n,)=101.325kPa
% ny=1.6975mol, n3=(9.9279-1.6975)mol=8.2304mol
WU TNL I N fF B R 73 % x=8.1228/(8.1228+9.9279)=0.4500

X '=8.2304/(8.1228+8.2304)=0.5033
() RGLFEAT AL R THE, ps=101.325kPa, HH[F] 200 24T B bR i35 1

N»o: n, H,O: ng N,: n, H,O: ng No:n | H,O:ng 3 N,: n |H,0:|H,0:
pi=140kPa |1 »| p,=201.325kPa |—2»| p, D2 P | m | o
g9 g g g g P2,9 | P2,9
A No: n |H,O:[H,0: 5 No: n |H,O:[H,0: 5 N.: n |H,O:[H,0:
—» P N3 n; P2 N3 n; p2 N3 n;
g P2.9 | P3,9 g P29 | Pal g P29 | P2l
7 N,: n H,0:
—> Hzo: N3 Ny
p21g p21|



mailto:ge1963@126.com

B . e BLTOR2 2009 AF BT A AL F SR TR B VB L S 5 % BB < 2012-12-02

XPRIARSR, A 7K 2R B K AR AR IS 50 AH FTAUAT Tk
AH=NA»5H,=1.6975 X (-40.67) kJ=-69.04 kJ
AU=AH-ApV=AH-RTAxn(g)=[-69.04-8.315 X 373.15 X (0-1.6975)/1000] ki= -63.77kJ
TR, 2o IR 7y B (R AW AE), 3K FMIRE I CIRAARAE ! ), SR AIIHAH
A%, SWUHAR s, 7o SARTERE SR VR, 2 s 0 R0 (1 5 M A
AS=AS1+AS;+AS3+AS;+ASs+ASg+AS;
=(n+ny)RIn(p./p2)+{nRInx+n;RIn(1-x)}+0+ n,RIN(p2/p3) + NAwsH/T +0+
{-nRInx" -nzRIn(1-x ")}
={[(8.1228+9.9279)*In(140/201.325)+8.1228*In0.4500+9.9279*In0.5500+1.756 1*In(201.32
5/101.325)-8.1228*In(0.5033)-8.1718*In(1-0.5033)]*8.315+1.7561 X (-40670)/373.15} JK™*
=-2453JK*
MREIR AT Q=TAS = 373.15X (-245.3) J = -91.53kJ
W=AU-Q =(-63.77+91.53) kJ = 27.76kJ
AA=AU-TAS=[-63.77-373.15 X (-245.3/1000)] kJ = 27.76kJ
AG=AH-TAS=[-69.04-373.15 X (-245.30/1000)] kJ = 22.49kJ
S WA, BvEE R T BET AR 2 R R O WARIQ U B D A (AN RE ! ) ?
WSROV B Z 21 3 A AR R R AT R F 2R ABUAL B
2. SEIGAS AR A AR AE T RO 28U T P SRR

In(py/p©)=16.040-5319.2K/T (1)

In(p/p°)=11.702-4110.4K/T  (2)

LA 1Mol A (R AR AR L ] 442 40,0094 dm®
(1) RV R IR A A B )
(2) KAL) F BE IR AL
(3) VIR i34 n%101.325KPaltt, 15 st AR ik Sy £ b2 (15453)
filts (1) =AHH A p=ps, WA
16.040-5319.2K/T =11.702-4110.4K/T
T=278.65K

PI=ps= p°exp(16.040-5319.2K/T)=100kPa X exp(16.040-5319.2/278.65)=4.7398kPa

(2) FHHMZERERRIAN In(pdp)=a -bKIT, T HFHIHE(EZR) BRI

AneSy=Ra, AneHp=-RbK [N BHEA G, (WEAE) (ZHARRR)]
MR Q) FI(2) Ao BITHELTH RN A RN, DRI AR ) A A
At S= Asise Sm- Avier: Sm=(16.040-11.702) X 8.315J K mol*=36.07 J K mol™
(3) MRAETTH U TR dp/dT= A Hol T Asiie Vi = Asite Sl Assic Vi > T3
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ATAAP Asiste Vind A Sm =((101325-4739.8) X 0.0094 X 10%/36.07)K = 0.02517K
3. AR IR A T S TR A9 v A A BEARVRGS TR 54 . (1) 1 90°C . 101325 Pa T,

TRAIE BN, SRR AR S SARI AL, B0 90°CIY,  piy =54.22 kPa, (¥
IEH 504 80.10 °C, ZRMIAEIRZERIE AgpHm =34.27 kI + mol™. (2) £ 25°C, 101325 Pa

IR ERH S BESTR G, R SRIZE R AV, AmixHs AmixSme (15 47)
Vi AR S (WEAGSE) B0 pll7 U5 10 AR 4N KL,
3. fif: (1) WA FEARSHICN A B, JeRIESE 90°C I IMRIZE SR pa s FIH 3 —
v )y T
In(pa"/101.325kPa)= -(34270/8.315)(1/363.15-1/353.25)
pa =139.3kPa
X 90 CI KRG, i
p= DA* Xat DB* Xg= DA* Xat DB* (1-xa)= (pA* - pB*)XA+ pB*
Jit A
Xa=(p- pg )/(pA” - pg )=(101.325-54.22)/(139.3-54.22)=0.5537
VA= Pa Xa /p=139.3x0.5537/101.325=0.7612
(2) AmiV=0, AmixH=0,
AnmixSm = —“R(Xalnxa+ xglnxg)

= -8.315 JK™mol™ X (0.5537 X In0.5537+0.4463 X In0.4463)=5.715J K “mol™

4. TERRHEIR IR, R Rk 40°C, 1-ZEIKIIIE Rk 50°C, R R 1-Z8 1 R GE AR
B A PRI 55 17°CR1 23°C, B 2RI IR EE 2R 23 8053 7912 0.75 1 0.36, 7175 A% 1) JBE 7K
SrHCh 0.50 MBS E ST, Hg s 28°C

(1) O bR 0 RGERIBAR A TR, WS H RGN

(2) TEEIThR & AR AR .

(3) A HT AR ) H HHEEEL

(4) FBE ORI EE R A3 H0h 0.40 (R A M 50°C YA HIE] 10°C 1 T o 974 21 ith 2k KA AR 1
Mo (15 47)

(5) AWy BE/R 340k 0.40 ) 1mol 154K A 50°C VAN i % e A9 31 2 /b alifk 547

4. f#: (1) () HAHE

(3) HAHIX F=2, PIMIX F=1, =M%k F=0.

(5) MAHFEIEIT 23 CHREM Bl Z AL &) . BALEYIE R n, W

(0.4-0.36) X (1mol-n)=(0.5-0.4)n
8] n=0.04mol/0.14=0.2857mol
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5. H N AMY NS £ 40°C o AE 10g Ay NN 247mg 1) 1-Z5 ke, P44 ik 39.13°C .
ATE 10g Ky N 2.47g 1) 1-Z80%, TRIAT 27500 TF S i 2 BUE o 2 /07 PR 4
AR, ATE LSRRI s SNk 2202 PIRPOER S RO A 220 7 Js 2 AR A 1-
ZE I B SR BT R4 31k 94.11 gmol™ Fit 143.19g'mol ™. (10 43)

5. fifk: AR AR TR AR AR B Rt I R PR A A B

(40-t/°C)/(40-39.13)=2.47/0.247
£ t=313C
R4 4 AP, X +w=(10/94.110)/((10/94.110)+(2.47/143.19))=0.860
XN s 28.9°C
PR I ) 2 i o 2 B DR R AR S AN O T AR R 7 A T R RS R U s LA v 1

6. CAN7E298.15KIN ¥ T 411 %ds, sk ) v
CO2(g) + 2NH3(g) = H20 (g) + CO(NH>): (s)

1£298.15KFI425KIN 1) A, G S bRifET- 5 H 5K (1547)

/s CO2(9) NH3 (9) H20 (9) CO(NH2): (s)
ACH (298.15K)/(kJ mol™) -393.51 -46.11 -241.82 -333.51
Cpm/(J K mol™) 37.11 35.06 33,577 93.14

fift: 298.15KIN
AHS =S vgAHE (B) =(-333.51-241.82+393.51+2 X 46.11) kJ mol™=-89.6 kJ mol*
B
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ASC = 3 vaSC (B) =(188.83+104.60-213.74-2 X 192.45)1 K* mol™
B
=-305.21 J K mol™
AGC,m:(33.577+93.14-37.11-2 X 35.06) J K1t mol?=19.487 J K* mol*

AGH =AHY -TA,S, = [-89.6-298.15 X (-0.30521)] kJ mol™*=1.398 kJ mol™

K® =exp(-A,Gf, /RT) =exp(-1398/(8.315 X 298.15)) = 0.5690

425Kt : A H (425K) = A H [ (298.15K) +A,C , 1, (425K — 298.15K)
=(-89.6+19.487 X 0.12685)kJ mol*=-87.13 kJ mol™*

A, Sy (425K) = A, S| (298.15K) + A, C, , In(425K/298.15K)

=[-305.21+19.487 X In(425/298.15)] J K™ mol*=-298.3 J K™* mol™
AGE = AHE —TA SC = [-87.13-425 X (-0.2983)] kJ mol™ =39.648 kJ mol™

K° = exp(-A,GC /RT) =exp(-39648/(8.315 X 425)) = 1.341 X 10°®
7. BN A(Q) =2B(g)
1£298.15KI A, Gl =4.25kJ mol™, 5 BEi% A e B FRAR AR B R Ge . IR

(1) RMIFUEN HAA, RAE298.15K, HRMER LT, YIRARIRE .

() THEF, BIEJR10 atmi, YIRAMRIMEEE .

() WHERAUET, JFARERURA S AT R s L 12, SKRYTA
fR B

(4) R4 (2), @)L oA AR A AR 3 %A S N R 520 . (1073)

fie: (1) A@ = 2B(9)

(1-x)mol  2xmol n=(1+x)mol

K =exp(-A,Gy, / RT) =exp(-4250/(8.315 X 298.15))=0.1801
Ko=[2x/(1+x)1? [(1-X)/(1+x)] ™ (p/p°)=(p/p") 4x*/(1-x%) =4x°/(1-x?)=0.1801

x=0.2076
(2) K°=(p/p®) 4x%/(1-x?) =10.1325 X 4x%/(1-x?)=0.1801

x=0.06651
() A(g) = 2B(g) Ttk A
(1-x)mol  2x mol 2mol n=(3+x)mol

Ke=[2x/(3+x)]? [(1-X)/(3+X)] X (p~/p°)= 4x%/(3-2x-x?)=0.1801
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x=0.3190
(4) IQFE)HFLRTAL X-UHIS FECHMIAMR UL, S8 AR T R AT
TS AT £ AT R R BT

8.25°CIv, Hiith:
Zn(s) | ZnCl; [b(ZnCl,)=0.005mol/kg] |Hg.Cly(s) | Hg(l)
(R HBA 1227V . C A FE— IR TR M IR 2 2 b i $A=0.509(mol kg )™
(1) 5 H A2 L ) AR SN T S B 5
(2) SRt A R BRvE LBl
(3) iR AG, K. (15%))

VL : AR ARSI L, IR WS Vg (OB RETE ) ks
fi#: (1) 18 Zn(s)— Zn* +2¢
1EM: Hg,Cly(s) +2e” — 2Hg(l) + 2CI

HLYB S N . Zn(s)+ HY,Cly(s) —2Hg(l)+ ZnCly(b)
(2) b,=b, b-=2b,

1=(1/2)£bgzg*=0.5 X [b X 44 2b X 1]=3b =3 0.005mol + kg *=0.015mol - kg *

lgy.=—Az.|z|I*® = —0.509 X 2X0.015"%= —0.1247

7:=0.750

a=a-’=b.%y.% Ib*=b,b.2y./b>* = (0.005) (2X0.005)* X 0.750° =2.11x10""
4% Nernst 77 F 45

E©=E+(0.05916V/2) Iga(ZnCl,)=1.227V+0.02958V X Ig(2.11 X 10" ")=1.030V
(3) A,GS =-zFE®= -2 X 96500 X 1.021I'mol*= -197.1kJmol™

Ke=exp(- A,GS /RT)=exp(197100/(8.315 X 298.15))=3.374 X 10**

9. 7£101325Padh i, 100°C A £ — AN 242 0 10 mik VSl . CANZIEE Fi%
WK K )7 458.5mN ™, %5 41000kg m>, HIF17E 5} 102000Pa, 1% 4 1) B /K
ik H3X 10%kg mol ™,  ZLm& i K [/ .

Q) WEAIN RS .

(2) FIWTZ I AT IR I ? (155))

fift: (IR . Ap=24r = (2X58.5X 10°/10°)Pa =11700Pa

NI S A (101325+11700)Pa=113025Pa
VERG: AR AR R r=-107m.

(2) NN ZE KR RTIn(p/p)=2M/rp
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pr=p exp(2yM/RTrp)
=102000Pa X exp(2 X 58.5 X 10X 3 X 10%/(8.315 X 373.15 X (-10"°) X 1000))
=101988Pa < 113025Pa

A G I

10. IS PER W COUMA, FT& 22k 8 IR A il 2. 71 239.55KIN, Tl R Fff 2
42.2x10°m kg™, CO™UMAMIZ) s A113.466kPallf, HP-77 I 15 48.54x10°m kg™, =K. 4%
BRI SR A B AR TE . (1049)

fiff: RS BURE MR VAV 2=bp/(1+bp), TLA1V,.2=42.2x10°m kg, w75

b= V/(V..* -V®)p = (8.54/((42.2-8.54) X 13.466)) (kPa)'=0.01884(kPa)™

11 75— EWET, RN 2N,0(g)—2N2(9)+04(g) HIEZEH ty, HNOMIREAE )1 po
R B LA

T=694°C, p,=3.87>10°Pa, t1,=1520s

T=757°C, po=4.74x10%Pa, ty,=212s

(1) 3K694°CFN757 C I} iy 25 K

(2) KRN RE .

(3) MNAETSTC, RN, Hs /) h5.26<10 PatbA T4 25 [ N, 127sI 245 i i 1 Ay
Z /b7

(4) WIS QA -2 IR AW TN B R 0 2 /02 (154))

filt: (1) P ty 55 NoO HIEAG ) po B EE, BT BN 2 9. PRIt
T=694°CIN, k,=1/(pets2)=1/(3.87x10°Pax1520s)=1.70<10°Pa™.s™
T=757CItf, ko=1/(poty2)=1/(4.74x10*Pax2125)=9.951x10°Pa™.s™

(2) HHIALAETT LAWK E A IEHE TR HH 110 Kea=ko i (RT)'= ke(RT), i

E.=RT1ToIn(Ke o/Ke 1)/ To-T1)

=(8.315>967.15>1030.15>4n(9.951x10®<1030.15/(1.7010°>967.15))/(757-694)) Jmol™

=240.7 kImol™
3) 2N20(g)—2N2(9)+02(9)

t=0 Po 0 0 P =Po
t=127s p PP (Po-P)2  p s=(3po-p)/2

xF 2 RN, pt- pot=kt,
p=1/( po +kt)=(1/((5.2610*)*+9.951x10® X 127) )Pa =31596Pa
p «=(3p0-P)/2 = (3 X 5.26x10°-31596)Pa/2 = 63102Pa

(4) 4 p=po/2=5.26x10"Pa/2=2.63x10"Pa IF, N, {1/ /R 4%k
X(N2)=( po-p)/p =( po/2)/(2.5 po/2)=0.4



