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ABL%2 (KZRNFRESE
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12 A

A1) (b=a) 1.2x107° (2)3HEEB m=2,n=1,m>n

(3)Z ©@0.003 3.3x10"  =5/h
%ﬁﬁ»zﬁﬁuﬁ’:rm e 5 RO ik & 55 A 5 P4 doAn %

W
(BAT) (1) mESEET M, RN M- 1T 95 2Fe’ (aq) +
21 (aq) ==2Fe’" (aq) +1,(aq) AH, =AH,~AH,= (b~

a) k] » mol™ ;FeCl, 1 KI #1453 E 5 0. 013 mol - L
90 min B, ¢(1;)=¢(1,)=0.002 7 mol - L', &
BFHEFETM, EEMN c(Fe’ ) =2x0.0027%2 mol -
L' =0. 0108 mol - L', 0 ~ 90 min |, v ( Fe*) =
0.0108 mol + L' 4 o . -1
—————=1.2%X10" mol * L™ * min

90 min
(2) BE MHLB T4, 0. 032k, =k x 0. 20" x 0. 80"
0. 144k, =k, x0. 60" x0. 40" 0. 128k, =k, x0. 80" x 0. 20", #Z
Bm=2,n=1,m>n, I REN R ERNEZMAT Fe’ MR E XS
RN EE’J%HHO

)

3) DKL ‘ol (T R ABY TR/ (1), R [ F&E

&Ej],ci(Fe“)iEj(,ci(12)H/J\,&Eﬂsﬁ@iﬁﬁ%ﬁ],ciﬂ
BN eq (1) IR, )”'Ji’%? cq (Fe™ ) B R, R e (L) B
t&h 2, ?&Tcl ;)RR

¢o(Fe

®é/'c(l))_lEU"if BEEEEEN L EEN (1) A

2x mol + L7, [ 7 T EFERT ¢(17) A y mol « LT ARYEE K515
HjEEX_t:

2Fe’ (aq) +217 (aq) ==2Fe’ (aq) +1,( aq)

¢/ (mol » L) 0.013 0.013 0 0
¢4/ (mol L") 2w 2x 2x x
¢/ (mol » L") 0.013-2x 0.013-2« 2x x
L (aq) +I"(aq) ==1;(aq)

¢/ (mol » L) x 0.013-2x 0

¢4/ (mol » L) y y y

cy/(mol « L") x=y 0.013-2x-y

cz(13) =y mol -+ L7 =0. 002 mol - Lfl,cl(Fe’“ )= (0.013-
2x) mol + L™ =c, (1, )= (x=y) mol « L', #7758 x=0. 005,83 %
M ¢y (1,)=0.005 mol « L~ '~0.002 mol - L™'=0.003 mol -+ L',

i 0.003x0.01°
NI TPEEHK= ~3.3x10*,

(0.013-0. 01-0. 002) *x0. 0032
RENEIEEHEEHMADLE CC, TS, L ¥ A CCl, #,
cx ( ;)

(L) /N, eq (T7) »ee (L) = VIR E IR EE KRR

e (L) » e (1) BIEDT /N,

(1)2-FE-2-TH —(AE,+2AE,) (2)1

(3)n AR/ERE,=AREHFEHERDZD, RIKIRENLEE
K,EEEBHELAYT AN BHNEELLERBHELAY
B CHTEELX 0.102 0.05508

(4)b

EBESCEZMTEGRA S HEAE TR X BRGSO
ViEEASR Sy

(A7) (1) 25 R~ C e E &I, N C HNERE,CHR
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G AR 2-FE-2-TH AERFTEH . OA(g)=—B(g)
AH,=—AE, k] - mol”' @B (g)==C(g) AH,=-AE,kJ -
mol ', kBT ERE, HD+2xQ75 . A(g) +B(g) =—=2C(g)
AH=-(AE,+2AE,) kJ + mol™',
(2) AAAE R, HEk 2 ZREEMYR B C, 44 B.CH
R ERECRSYVIEMN, FEA 2 T 2ERFRHHNI,
(3)ABCHERMMET |, MERIF T INEH, BRIk
WS4 M AB.C HARKEABRARSY, ASEE, =M REH
FHEHE B, RN EER A ERIE R, AT n 7R
MR, AR R, AR E,S(A) S(B) ZBEX, N
S(CYRU/N ML S(C) M REASMETERNERZA SR
B, =ANRNMTEEYEaBZS, RIGEEEEXR,BEa
SHEEN AR A F B (NRRELIFEZsEAYR C K
BEK; 7 560 °C 0. 17 MPa T, 8 SR X AB R V145 /R
DEBE (R ZEDRNEEA 1 mol) , RN FEHLENR
50%, aT 7 I N =B

(CH,),CHCH,CH,(g)==C;H,(g) (/X&) +H,(g)

I E/mol 1 0 1

2 4Y &/ mol 0.5 0.5 0.5

SE#E/mol 0.5 0.5 1.5
1.5 mol

v Yk 2l 32 & A SEAYWEYS
RRREN ARy B9 0 e S o1+ 1.5 mol

0.17 MPa= 0. 102 MPa; S(C) = 54%, X )v (g) =—

o le) + H (g) B F & B B K =
0. 5x54%

1.5
ﬁxo. 17 MPax x0.17 MPa

E =0.055 08 MPa,
~2x0. 17 MPa
2.5

(4) 7 560 °C [0.17 MPa T~, 52 EE/RtEA 2 Y TEEERL
MR, BEAH OYMRNE, FEYEa %, R RN &k
WERRER, NSRRI EE R T N E 2 b,
(1)-164.9 {RiR

(2)0.5 4.5 (3)A

(4)CO % +0 *==CO, = +* (5)D

EEE - E ML RAFEFEX R SRR % Y
of) AT RO S LS RS B R AT E St
(BAT) (1) R T-&F 1915 4H,(g) +CO,(g) =—=CH,(g) +
2H,0(g) , HEST T4 AH=AH,-AH, = -206. 1 kJ » mol '~
(=41.2 kJ - mol™' )= —164.9 kJ - mol™'y %X NV HI AS<0, 4
AG=AH-TAS<O0 i, R o7 LB &t 47, Wiz R R AR TR S
B&# 1T,

(2) &M 1 TEEFRAR, REAE T KEST RN, Z &R
REED FHEATHRN, BAESH—EHMHBARRESN T
2912 mol 15 mol, Z 1 I —E B P LRI E S « mol, 1R
BEANEETE=ZER.

CO(g)+H,0(g)==CO,(g) +H,(¢g)

FIEE/mol 5 12 0 0
%4k &/ mol x x x P
%55/ mol 5-x 12—x x x
p(CO,)= x3.40 MPa=0. 60 MPa, 218 x=3, K&

S—x+12—x+x+x

|2 % #® kR MBI R FEHE B KA

3 3
(17%3.4 MPa) X[ ~=x3.4 MPa)

53 = 0.5, %42 F p(CO,)
( 17

5-3
X3.4 MPa) X (= _"x3.4 MPa)
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p(CH,)=0.84:0.04=21:1,CO %4t} CH, E’\Jiﬁ&’l‘@aL

20417
100% ~4. 5%,
(3) FIRAKER L BARL MRES, o] UEUR E, S5 €O %
WERR/N, ERE R TR, A EF; BN K(ZES), T
FEARRE, AR KESRIRERA, 285 CO MEAMEIEX, 5
BE R TR, B SR AT R AT R ES, U F
RNBEMTERN, MR EBRERR, BAss 8 EE
1, C 1R,
(4) KIESTHR A CO(g) +H,0(g) ==CO,(g) +H,(g) , T
MIEMEO@LETRNH CO x +0 + ==CO0, * + * ,
(5) REREEHH/N, R, U FDEME#ZE,550~600 K
mESTEA, B AR AR KL% 0. 001 6~0.001 8, 1B 3 &7 £9
YA In k PIEER PA(111) Ay N, Bk PA(111) fEH IR R
WER B G, BUWEERE, 8L D,

RIZE B

4.(1)-245.7
(2)C EHEBEEEE(HIGX H, HERHIRMTEHK, FE
BIAT) 1.25x107 mol - L' + min™' 3.6

(3)n a#F0b
SRAf R E MR E BAF AR AP Ayt A L
T #5 BAR AT

(M) () AN IT+RETSIERRN, RBEHTEE,
AH=-150.7 kJ » mol "+ (=95.0 kJ » mol™' )= -245.7 kJ » mol ™',
(2)REFNREMAERY T, RERZ (C,H;,—NHOH) 12K
B2 (C,H,—NH, ) g EE M2 #0041, B A &% 521 ih A8 2 i
ZEEFMIN 50%, Wik A RERBEERNELE, AETE
BTN AERRERBENRN MR, AR N, XER
BRI MER TR AL, i i 4 B RaNKE Rk M, 4 C
REBRIZAVEFME; BB R B R I R N A SR F B/
AR, EFEFEHERH, T URBERSE LR HRE
EIEAH, (ER EFDEEKE,;0~34 min AREERFEHE
A 85%, K My ik B M A 50%, W oo(EKER) =
0.1 mol » L' x85%%50%
34 min
RNEIAEFE, MERTEHELMER 0%, REERIEEMER
80%, 5| HE IR ETHE
C¢Hs—NO, (1) +2H,(g)==C¢H;—NHOH (1) +H,0(1)

=1.25x10" mol « L™" + min™"; 120 min A

A0, 1x90% 0. 1x90% 0. 1x90%
mol *
CoHy—NHOH (1) +H, (g) ==C,H;—NH, (1) +H,0(1)
A
| chl 0. 1x90% x80% 0. 1x90%x80% 0. 1x90%%80%
mol *

M3 % B ¢ (CaH;—NHOH) = (0. 09-0. 072) mol « L™ =
0.018 mol » L™, ¢ (C,H,—NH, ) = 0. 072 mol « L', p (H,) =
0. 18 MPa,c(H,0)= (0.09+0.072) mol + L' =0. 162 mol + L™,
EE%E@@?@?&%&HE@  BOK S AR I V8 T, 48 5% 3K
BERATHEBZHRXEIHF S TE W K =
0.162 mol » L™'x0.072 mol « L'
0. 18 MPax0. 018 mol - L'

(3) HEEH 298 KB, R E%, R | F&IFEEsh, EX
FEEA IR, S m RERET FEER EHEAMER
o ESR T B 4, RIE Y R sR R 3 0. 18 MPa N RS, A =R
B RN T @B, EEREEHE AR RN, E R~
ZEMANE no THREUZFERE, HALEEMERZ

=3.6mol - L' - MPa™',,
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HE M, e SHEHFRZ 018 MPa 298 K, d S &HF 2
0.18 MPa 320 K,c S &2 0. 06 MPa. 298 K,b S 2
0.18 MPa 298 K, i & 4 FAEE L E L ERESM AR o F b,
(1)2AH,-AH,-AH, FoiE#IMr

) OMEREAS, RN 2 ER#ITHEEELX B

20.2p %p: AB

SR AT ACE R0 A KA VR AL S R A S
AL

(RBAF) (1) BRI ERREIE 28— E & T, 1 mol BR5EE IR
AR CO,(g) AR, Bl BARLZ F IR C(s) +0,(g) =—
CO,(g), BARKAMZFER C(s) +0,(g) ==CO0,(g) T H 2xx
Na4-RE 1-kN2 B2, 7 BESERE, AH, =2AH,-AH, -

MM R 6,CO (g) +-0, (£) ==CO, (&) All,, KR T
Ha(g) -0, (5) =10 (1) AW, <0, &Rz 6- LR 7 .

CO(g)+H,0(1)==CO0,(g)+H,(g) AH,ZLIK CO(g) HER
BREIS 5 H, (g) MEERIRIIS AR AN, LR AH 5 0 fi R/
KA R 3-R N 2B &M 8:CO(g) +H,0(g)==CO,(g) +
H,(g) AH,=(205.2-247.3) kJ+mol ™' ==42.1 kJ+mol™", ifi 3
2 9.H,0(1)==H,0(g) AH,>0,x ¥ 8+ 918.CO(¢g)+
H,0(1)==CO0,(g)+H,(g) AH=AH,+AH,, =¥ ¥ AH,+
AH, KF 0L 2/NF 0 ,BIERHIRT CO(g) NERBERS
H,(g) FIEERIR IS BIAE T Ko

(2) ORI IR 2 ARMRR, TR, R IFa# 7 E
B HTFRN2 ER#ETHREER, B, SBR 1
@37, BUREASSSERER D R TR, 7 a REREs
FBA—TEEN, BTFARAEEREERS, BAN, BERER
T, HASDER/N, SRR E, BERT M, BREET, E
SEENRE A B ATIAE « fEBfEPRBA—EE N,,1R
W E B QT Cop kPa Z T, TORK G, B AR

2
%MT%%&@lmEﬁiﬁﬁﬁﬁﬁkmo&Wﬁﬁ

n(CH,)=n(CO,)=1 mol, R Z EREZHEMEA 2 molx
125%=2.5 mol, {BIER R 1 £ x mol C(s)F 2x mol H,(g),
SBZ 2 HE R 2y mol CO (g) A 2y mol Hy(g) , W F#ES CH, 1949
BUIEA (1-x—y) mol, Z 40T

CH,(g)=—=C(s)+2H,(g)

T {¥2/mol x x 2x
CH,(g)+CO,(g)==2CO0(g) +2H,(¢g)

Z A8/ mol ¥ ¥ 2y 2y

TENSEN 2 RAEN (1-x-y+1-y+2x+2y+2y) mol =
2y )

\ p(H,) ( 2.5 )
2.5mol(DR), KN 1 E/{IKPIZP(CH4)= g kPa =

2.5 7

2 VAN V=] M
% kPa(1-x-y#0 Bf,@Q=) ,BXx 7 Q@B :x=-0.1,y=0.3 =}

x==1,y=0.75, /29 FH % E I8k, x T 82/NF 0, B iz &
T RE R T, REESED B EZIN 0.5 mol, NAF 2y=
0.5,p(CO)= @p kPaZﬁp kPa=£p kPa=0. 2p kPa, fiTIA
ne 2.5 2.5
p’(CO)p’(H,)

RN 2 HERFHFK sz=m=



B | waun B aZaarp )

(0.2p)2x(0.2p)?

kPa s AR B IR, L B

1-0.25 \ 1-0.25 225
( 2.5 P) ( 2.5 ’))

(H,)
ek, RN 1, Q— cH,) = /K, —— kPa= 15 2 \Pa>

2L WPa=K,,, AL | G, PR HA RO RS, K2 T

BIEEBE, A E#H,D %, BARK 2 ARARN, AR E
AR FHEEEBR,B EH,; EU0F T RUNMRR S RE, BARK
T, C iR
()¢
(2)@280 C b IRRFRIEEIFE,CO, WELERRFELX, R
[ R AREEIRA TR I, FERAIE MR T e
4.95%0. 5%x4 :/:;_i
77.5%x%4.5x60 23
RS ENM TSI FRX ARG E FE Y
A&t
(8B47) (1) RN T UEER R TR I A 0F, AR 45 5 1
B, AH, =AH,+AH, , ARIBBE #A, AH, <0, B) AH,+AH, <0,
MERRTINER, K T In K BEREFSIEX, %0
AH >0, 5 I HY In K, BfR T mogiy, i B AH, <0, A it

222. 5%

AH,

IAH, | <IAH, |, FTIX O<THZ<1

2) ORBATEE, FEANSKER Y SPEBRSRMIEL,
280 ‘CHf,Y(CH,OH) &K, RIFEE =R & X, thgh it 280 T2
AR CH,0H FISRERE, R\ (1) AL LT, RN 1 AR
SR, R T ABBRS RN, A SRE o CO, ) A, MEZ R kx

CO,) HIEh& N a, B2 PR3 S(CH,OH) ffiR T A #h %
b 280 C/E, % b R THEMRE T E R NKRIKE F
#, A =RE,CO, A EREMIER, AN | REMEARE
MARFRR, 8P B R B R B
QIRIEE 2 9T H,280 C B, CH,OH FIEF MR 77. 5%, RIB KR
HIMEREITMUETETEMERENRERTSE,
S(CH,0H) = %ﬁ?ﬁ,g%o?oﬁj €0.) x 100%, S (CO) =
n( %Ak CO K CO,)

n(JBFEM CO,)
S(CO)=1-S(CH,0H) = 100%-77. 5% =22. 5%, Y(CH,0H) =
CH,0H f3/=&xCO, SR E

x100% ,S( CH,0H) +S( CO) = 100% , Ft XA

2 M Y(CH,OH ) =

EAFINRE ’
4.95 mmol + h™"' - gil,iﬁ/—:ﬁﬁ% 4.5 mmol - minil\n(COZ) :
4.5 - N
n(Hz)=113,FﬂXC0 El‘] =R %jjT mmol'min],TE$E$

R, 1B CO, BRI RN mmol, AL 4

(CH OH) XU FIMIFE
COz E’]L_L/}ILE -

H 0.5 ¢, Ak CH;OH § = &K =

4. 95%0. 5x4 N FRE SR 8
T 4.5%60 ] 7 B o= o ———— X 100% =
A ‘

n(SBFERY CO,) n(#44 CH,OH ) CO,) . N
W(RHECO,) © n(EEmCo,) < 100%=C0,
CH,OH f 3% £ 1%, 280 C B R B (0 #1520 77. 5%, fT I

4.95%0. 5x4

T 5x60 71. 5% x CO, # {¢ X, # CO, # ¢
4.95%0. 5x4

%:

77.5%x4. 5%x60°
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ORBAZ, BRI ERE TN ED FTEHEENE, RREE
FEIRE & H 0. 04x mmol A&, WIFERS 27 0. 038x mol 1K,
FBAEIRET n( CO,) = 0. 0lx mmol n(H,)=0.03x mmol, %
I 1 An(CO,) 25 @ mmol, . & T 1 An(CO,) 2 b mmol, E 41
ny =0.038x mmol, M T FXM T .

MET CO,(g) + H,(g) ==CO(g)+H,0(g)
LE{Y &/ mmol a a a a
R CO(g)+  2H,(g)=—= CH,OH(g)

%4k 2/ mmol b 2b b

HRIEFERS CO, AR A 50% T Hl,a=0. 005x,n, =0. 0lx—a+

a—b+0.03x—a-2b+a+b=0. 04x—2b=0. 038x, fi#15 6=0. 001x, NI

SR n(CO,) = 0. 005x mmol n(H,)= (0.03x—a-2b) mmol =

0. 023x mmol .n( H,0) = 0. 005x mmol,n (CO)= (a=-b)

p(€O) +p(H,0) _
°p

mmol =

0.004x mmol, T LB E KN I B K, =

p(CO,) «p(H,)
n(CO) n(H,0)
g e ne % n(CO) +n(H,0)  0.004xx0. 005x
2(CO,)  n(H,)  n(CO,) ~n(H,) _0.005xx0.023x _
e Pr * e P



