Tll6 WERNEXRSHFES

ED19 (WERMIESE
1.B (R4 ) B 5 R ARG B R RO L2 R SR R ik, (R &
BRI, R R RN, s B2 R RS, B
BERRES AER BZHM S2F 45, 2885, 7S
BEL A NENSBER, TEHY OB, ¥R R, NTERY
AHHR R, B EH; BRI PR A REER THEES,
ESFAHARETESESANEBNSESTREN ANE

i

NEE,WE Rv>0y, CHEIR, BARK A(g) +B(g) —
2C(g) M IZR N BTESRARRRE I B, TR S A UL
K BERBINIZR S AEETLEZm, TAERS A iR ERENx
AREREGART,D H#Hixo

(1) X TR mA(g) +nB(g) ==pC(g) +¢D(g) ,M 27T,
v >y M S ANBARFEN S (WE) M S5 AFEZEE

VMER, AR, AMNESEER MK CHNESZER
D, FERERS  # AH<O,

w(AY% wC%A
M D
0 T 0 T

(2) W THFER R mA (g) +nB(g) ==pC(g) +¢D(g) , L £ £
FENRBREYER(WE), LENES (WER),AMNEA
DEBRTUERN FEEARTNANEDRE,TDLE &

>0y LT A (W F R) vp<vyo

w(AY%

2. B [fBAT) BBRAEHEIBTE,0~3 min i, M Y RHETN
£ 0.60 mol P MBI E LW EA 0. 15 mol, NIl & R 4 AL HY
Q B9 BBIEH 0. 60 mol-0. 15 mol=0. 45 mol,Q BIF & ik

. 0.45 mol
A 10 Lx3 min

=0.015 mol + L' » min"',A $1R . LR MR
FURERTH, REOMRNQMNENERZ v, 1o, =
ke(M) ikye(M)=k, i ky by ky B EE, FTDUERF P A1 Q 94
FOREZ bk EE, REZ ARFEAE,B B AREFEIET
A, R E R M (IR £ EH0. 64 mol [P HIH) R

MELHEANO0. 16 ml, IR FEMN QY RHNENA



0. 48 mol

0. 64 mol—-0. 16 mol = 0. 48 mol ,M 4 5§ Q E’]?E‘ﬂ:ijjl 0 l><
.00 mo

100% =48% ,C $51% ;4 min B R NV £ 1A B FEURES , )R Rz 4 ALY
P {9 BN E 4 0. 16 mol,Q Y4 1R E 40. 48 mol, Nz ZDHY
WERRRENFREQ, EH BN, 05 R R A, N
RNOREN LR EQMELEES,D fHiRo

C [T BETETH, 0 & X FELERR 30%, 8 a 5 X IR

1 molx30%

e T

=0.03 mol * L™ » min™', R WK >

ST EHZE, e RRRE 0(Z)=20(X)=2x
0.03mol « L™' « min"' =0.06 mol + L™" « min™", A $5i% . 38 &
B, E R RRHR, 3 a b RATRA vy (V) ANERA o>
b>a,B 5% ; HBE T A, ¢ R B R NVIA B, BB IEFE 3 mol
Y BUEEEHE 2 mol Z, RIIE ¥ R ROE R4S, C IE#H; X (g) +
3Y(g)=—2Z(g) RIERRSHEIRB/NORN, &R EHEIR
¥R BERE 2 1%, AR NR B IA R 58, P AR, M ¢ =
XRRE T H a X) /)N, D iR

D [BRERRETTH, 3 | AR FIRE 1N
TEARE, ATRUSRE [ I R R F/ N TR T R R
E AR HBARTHM, FRB RN, ERBNBEND A
CH,=CHCH=CH, , & Rl " ( HC=CCH, ) , l|&=H
CH,CH =CH—CH =CHCH, .CH, =C( CH, ) —C( CH, ) =CH,
CH,CH=CH—C(CH,)=CH, 3£ 3 #4 F= % C.H,, BB
YR, B IR A Cu (IRTER, o MR RS RE, (B
RN T HERERBD, NERS CH, N FHEAE,CH
= RPE A E R, CHY B 4 fK CH,—CHCH=CH; (g) 191
TR BEONE A 1 &S, B XA R RO
B BT AR IR VBT AN AL, D 1o

D [BM BRI, EE—THNEAERS, HEL2H
~1.02+2.21 eV=1.19 eV, B N(CH, ) ,+OH" +H"==N(CH, ) ,(g) +
H,0(g) BRAERNEBENSE,AHIR,BHER, ASRET
IR SRR, HAER T, R Y EEERTERDSRE,
T IE [ Rz ok AR FH R B, SF i [ F5 5), DMF (9 F %%
W, C R AR AL AR B2 & BT H, 45 1 mol DMF
SEARH =R, MSBME 1.02 eV - N, f98EE,D E#,

A [RRATIPd AT, TR SRR BEEES TE
DELMREZRRE, A B, T TR ERE

o

B, ~ersTess s ez, L ELSi—
R Pd—SEt



N msisma By RO AN RS
R Pd—H

T, CHiR  ZREVIER S RN RO RSN, RE
W RIRIESNEAM R ETLM,D iR,

AR fAEE T, ST R AR KR (B — 4
EFIMANBANFENYR) , 5> KRN EMRAH,TE
Bt — N RERRZ BRUNRSEF AN, Y RE 2B

— B BRABEXA N HRNYER, BE AR XAER
FR T — IR TS = A SRR R

7.AC (B ZERNFRFEE 3 MLES,AE3NMETR
N, AR RENEBRTE A TELEN AL, RTE—B
BN BATR—ER-3M, BEWH AR IHM,CO(NH,),
F3H,0 NEBEELEHRE, TEATEZRENET, CHIR R
EERNEEHERANRE, IETRE 2, KFHERXND
H,NCOOH ==HCNO+H,0, D F#,

8.C [FATIRBIARTELE,ZMERLL Y NS, EEHE
BRE,WZEYRE, A EH REOELE N KON
ENEE, RN OREMR, W k, KF k,, BIE#H KETHGE, LT
KR AE, £ Z NEREHE, NSRS~ Z a0 F 1,
CHR,EUARRE, P FREAE, BUDFHES, K

n(Z)
n(Y)

NFENBEE, N Z WERBLEA, TUE K, D

F#,

ARG s (k) RIGEATRET, REYIKE &
% Umol - L7 B MR ASEE, R R EFRMEREH, 5
T, BRE R B ARE RS R E NI,

9.0 [N TAENRE, FEEFHNSEEMNRE, BEER
TP EERAT, LB I MIAREAR, N EEHES, i
6.00><10’3)“ 2.16x107°

A A RS 5. ’
%alae,EE;UﬁI%D]IEIH.(]QOXIUZ s caxlos B

2.00x107°\ " 2.16x107°
)— #18a=2,b=1,4 B

IWHE”%”(4.00x10’3 4.32x107
HR,ASEE, XFRERENR, REEHENEZK,
M CHIR, BB T M, a>b, MARRKFETHM, BA—
FHURRELBERESRENERNERZMERL K, D
E#,

10.D [fF)BBREREITMMGREZCES T Y M2 1R

EEHEZM,0~10 s I, M (FERNEE v (M) =
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1.

Ac(Y)+Ac(Z) 2+5

Al Wml L' +s'=0.7mol - L' =« s",A TF
U(Y)_”l_klc(M)_ k, i v(Y)
6%;1;(2)_2_11‘20(M)_k2’ J;IXEHH ZIXamU (Z)T\

%,BEM; HBARTM, BEEHT,ZHEMNRERT Y, H
R NORER KT R, KB E 88 AR S R N,
THRNORELEEREQRENER,C EH, RED.@
MR ERIERNHE, REFASFENEH T aAHEE, Bt

AR

EHE,D fHiRo

D [BW]AERTH BLHOREAR -

2. 303R

-0.78 2.303%8.31x107°x0. 78 -1
PSP — ﬁ E, = Y k] ¢« mol =
0.28x10™ K 0.28x10

53.3 k)« mol ™', A TEH,; M {E B KR, BB T R AZAIELAE
E, BN, W g k38K, #a 2 b, B B B RNEE RN
SEO.QTH, FEN S,0,I" +I'—— 2507 +1,,C F#; H
BT IR, FBROARRE, MO.OBA R, DA RESL,
Bk SYBIRETIHR, IEK (8,05 ),k % ,0 SR, D $51R,

ER20 WEFHRESUZEFEHEEY
D [fMT)EZA CH, 5 NH, IR RERRRNMIAE T4,
Rz 4v: (CH,) =30, (NH,) ,A $51R AT A =8I C S B ANE,
NO, 5N,0, fUiREHT X, FHEH A, A2 H F &R NO, FIR
ERFRFERRE, ALAERE: C 2>4 5,4 RE B R1E
FRBRERMR, FEAR,NO, RE T, IERE A 5>B 2,8
iR, AARNEHENEE, BREDBEN pe, HTRERE,K,

. _ p’(NH;)
R, RAH K,,—i,EE SO, T, %
p(N,) 'P( 2)

VR EE R 1 mol, WA p(NH,)=p(N,)=p(H,)=
%P;ga)ﬂ\u Kp :p%’ ?E/\ 3 mol Nz Jéa JH:H#E/\] Q =

2

p"(NH;) 1 4
e (NHy)=—p =p'(H,),p'(Ny) = —p. =
pr(Nz).p/3(H2)p( 3) 6p|;j P( 2) P( z) 6P_

Pa s RAT 5 Q—pT,Q K,, P& %, C 82, B TRER

N R 1
T ERFEEHK, AF, T K, =m, it F & Co, 1

E58 A3 ,D IE#,

B [BNINTERENRE, BEAL, FEEHAE,AH

R AR B IE Y R R AR S, AR B S 7512 2T H b
BAIREARIEFE n mol S,Cl, FIERS A n mol C,, B IE#; 1%
R IE R RS, e R EF Ea Y k@, &



SHREBA, CHIR, BREALE, FEEHAE, AT K=

ﬁ’mﬂ/\ Cl, BFAEIFEE,c(Cl,) RE,D 442,

C ) HAEETH, AERE, RESENEHEN S F R
SRCN BIASEE S B, N IERNARKR N, BN E
SRR RN TR BN EE, A IR, LFEFEHEERER
ERRE, SIS KERFEERAT,B HIR; 0 AN NKHFHIE
NoF RN 20.0, RELB FA NOMH, NYRHEHR
a mol , A H, MIPIRAIE S 2 mol , ARIBHEEFN =B 47
EEIF

2H,(g) + 2NO(g) == Ny(g) + 2H,0(g)

FCIRE/ mol a a 0 0

4L4¥ & /mol 2% 2 x 2%
FEE/mol  a-2x a—2x x 2x

2(a—=2x)+30(a—2x) +28x+36.
qlem2e) #300am20) ¥28xk36x_ ) ) wpim 0 0, @ BT
2a-x

. == 0. 4a
BHURRPARSNER éﬁzjj xloo%—2 =0 42 100% =

25%,C E#, BEERS RN EERLIR, b JOBEMRT «c EE,
E&ﬁ&gﬁg : b<CsD %jEliljD—(o
.C

EIFH ab &M R EER ARG, a FIERKIR,
BFERSHEE, R FM, BRHX, BFEREE, &
LRI AR o

(RBAT ) DA, AR S L VR AL 88, U B, (E, BRI, %
REIRK a 0%, R AP E, TSERE, FEEEE
B, FEEEEN, b IR IEREH T, BN REIR, R
PIREEIER , RESRFE IR, KB & B AR5, RN
JRIRERT a thE#t 7, c EW, NP REREZ EF T
THEHZ I, ABC.D NUFITEHARR, R I3 PIAARES
WHERIREEE,d HiRo
.D

Rl IR, RN R= R R, N K, =K, XK, ,

NHERARE a=1.47x1. 62~2.38,b=1.6822. 15=0.78,

(BAT) T T M, a~2.38,b~0.78,a>b, A E#; X 1T .

CO(g) +H,0(g)==CO0,(¢g) +H,(g) B R F AT FIHEIRT &
MR R, K E5R, FEAB, B EH, S0, kI
NS B EEERE I S MR, WIS EE, FE e, C
E ST MAFEEHEBEEEHA SR/, AR R



R AR R, D $RiRo

FHRHS HRANLR
QEMREANZFEEHEACE, QFUFEHER

T EDROUAITBEE LT NREEKN n f*ﬂz WAL =237

BEERLTNRKH /A%_SZ /A%o @Mz

BEFHUEIERL, AUZFEEHERRE FE B
HIFRR

6.C [BAFIRBERTEETN, BERENHS, FETH K G
K BARA R AR, A $81R ;IR B & % 8 & XA
FIAATH, AR A CO,(g) +H,(g) ==CO(g) +H,0(g) ,B
iR REAE, WF RN T EE AT, AT 800 CH @ & 2
FFEA 1 mol COF 1 mol H,O, RFEFFREANL, KB FHEHK
HE5FREPHE—,H0.9,C FH, 1200 CH,K=2.6,%4
4¢(CO,) *¢(H,)=¢(CO) + ¢(H,0) B, Bl Q=4>K, NV [6) 3% [
K275 18347, D $HiRo

7.B [T ASEE, A FRAREFSIEKR, R FE, 5
T >T,, A B ARRERT, 0 FHENRERTRA—E
B M, MOREE K, F#IEE B, Bz NS EERAN TN
R, BREERE M N ERT,B #IR; MBEFERT I
B, T, CHIAZIFEIRS, M AL ER 20%, 5 ==

2M(g)==N(g)+R(g)

H2YEWRE/ (mol + L) 10 0 0
A RE/ (mol « L) 2 1 1
R E/ (mol + L) 8 1 1

J”\‘Ji?%%“%fﬁlK=? — CIE® T, CH, B RN ARB/R

211
A 16 mol M F12 mol N,Q—— «,&)&Eﬁﬂi&ﬁ,n T,

52
274> (1-b)*
[#BHT)a mol - L' CO, F13a mol - L' H, AT 2 RN 4
a mol + L' CH,OH, [z S/ iA F)SF#7R, CH,OH f97~ K b, M [ &7
i) CH,OH HRE S ab mol « L', 5| ZE& =
CO,(g) +3H,(g) —CH,OH(g) +H,0(g)

AYAIRE/ (mol « L71) a 3a 0 0
TAIRE/ (mol - L) ab 3ab ab ab
FESRE/ (mol « L) a(1-b)  3a(1-b) ab ab

¢(CH,0H) x¢( H,0)

WORE TR MM F R K K= s s

abXab _ b*
a(1-0)x[3a(1-b)]° 274*(1-b)*°




9.

33.3% 0.5

(A7) DIRRE T, SAHR2 LS THROE2 I, Rt

Vi 10L 5 N N
7‘ L BT EERASKNZMOYNAEEH (6 mol+
2
4
14 mol) x?—16 mol B ESAMNYENER D E An=(6 mol+

14 mol) =16 mol =4 mol , 4R #F: N, (g) +3H,(g) ==2NH,(g), N

2 mol

An(N,) =A== x mol =2 mol 5 DU S 08 405

100% ~33.3%, 5|=E=.
N,(g)+3H,(g)=—=2NH,(g)

FIEE/mol 6 14 0
¥ &/ mol 2 6 4
S #78/mol 4 8 4
e 4 mol _ 8 mol
IAE| PR, ¢ (Ny) = - = 0.5 mol + L7 e (Hy) = 7= =
. 4 mol o e it

Tmol « L7 _¢(NH;) = 8L=O.5mol'L VI EE K=

¢’(NH,) 0.5
S L= =0.5,
¢ (Hy)%c(N,) 1°x0.5

10. (1) A :
IR L(Coy)
e 1
(2)= :lzﬁ]'ﬁgﬂ /\:A , ,/\Iﬁ/ﬂn}#ﬁ%,/mﬁx# K{ER

1.

0 c(CO,) R

(RBAT) (1) AR 7752 =X 6FeO (5) +CO, (g) ==2Fe;0,(s) +

C(s) B, RN FEEEFRARXA K=

¢(C0,)°

(2) FEEH K=

C(Coz)’/\%/ﬂnr;ﬁ;és/ﬂﬂrz_lyK{EZ:m—

)H\UC(COZ)T\’_E,EQG=%
1

p
[#BAT ) S R B CO, MR E A » mol, F| A E 134
TEI =K
CO,(g) +2H,(g)==C(s)+2H,0(g)
#2458/ mol 4 8 0
2 1L 2/mol x 2 2x
{78 /mol 4-x 82 2%
HERERFH T, RNAMEYMRNEZ LS T ER 2L, N
4 mol+8 mol _6.00p

(4-x) mol+(8-2x) mol+2x mol 5. 00p’ X =2, B ILE 4

n(CO,)=4 mol-x mol=2 mol,n(H,)= 8 mol-2x mol =4 mol,

n(H,0)=2x mol=4 mol, B ERHEHNI2YWENEN n(2)=



12.

13.

14.

2 mol
2 mol+4 mol +4 mol = 10 mol, p ( CO, ) = x5.00p =p,
10 mol
4 mol mol
H 5.00p =2 H,0 5. 00p = 2p,
p(Hy)= 1o X p=2p,p(H,0)= lOmOlX p=2p
2
p (H,0) (2p) 1
350 CHZ&RNE K, = = =—>H%
" p(CO,)xp*(H,) px(2p)° p
8x10™"

[BRAT R A MNP e T2 25 3 mol, B i L MY R
MEHN x mol, %" =E&="
CH,(g) +2H,S(g)==CS,(g) +4H,(g)

HL IR E/mol 3 6 0 0
T {¥ &/ mol x 2x x 4
S #7E2/mol 3-x 6-2x x 4x

NSR HS A H YR ES>HES,
dxmol, fRH x=1, FEREKRPNEHENENAN ne = (3~

x) mol+ (6-2x) mol+x mol+4x mol = (9+2x) mol=(9+2x

N (6-2x) mol =

1)mol= 11 mol, n(CH,) = (3-x) mol=2 mol,n(H,S)= (6-

2x) mol=4 mol,n(CS,)=x mol=1 mol,n(H,)=4x mol=4 mol,

2 mol
p(CH,)=0.11 MPax11m01=0.02 MPa,p(H,S) = 0. 11 MPax

mo
4 mol 1 mol
=0.04 MPa,p(CS,)=0.11 MPax =0. 01 MPa,
11 mol 11 mol
4 mol

p(Hy)= 0.11 MPa x =0. 04 MPa, L % ¥ K, =

11 mol P

p(CS,)xp*(H,) 0.01 MPax(0.04 MPa)*
p(CH,)xp*(H,S) 0.02 MPax(0.04 MPa)’

=8x107* MPa’,

2.5a MPa
(BATVREFH S, R E T, TR R & 256
MR, R R EE ISR, AR E T, 4 a RE
H¥EA Hy,b 3%k CO,,c X3k H,0,d %k C,H,0H, m=3
Ft,3%n(CO,)=3 mol,n(H,)= 9 mol, 4 4 C,H;0H 1341 R
E25 x mol, F =B ANT .

2€0,(g) +6H,(g) ==C,H,0H(g) +3H,0(g)

AT 4[ 2/ mol 3 9 0 0
1k &/ mol 2x 6x x 3x
F#E/mol 3-2x 9-6x x 3x

T, K Bf,n(CO,)=n(C,H;OH) ,B](3-2x) mol=x mol, fi#5 x =
LEESEHNEYMEHNE AN n(2)=(3-2¢) mol+(9-
6x) mol+x mol+3x mol=(12-4x) mol=12-4%x1=8 mol,C,H;OH

I
HIATRA 2 o ( C,H,OH) = m°1><100%= 12.5% ,p( C,H,0H) =

mo

20a MPax12. 5% =2. 5a MPa,




15.

(A7) R B RANSY R ER H, 1 CO, #HT R, &£
B RN p© 18I H, 1 CO, AP RAMIER 1 mol, M.

H,(g) +CO,(g) %MHCOOH( )

FLIHE/ mol 1 1 0
ZF{¥ &/ mol w w w
& &/ mol 1-w 1-w w

AHREREMERT, SENERETYRMNEZ T, N

p _ (1-w+l-w+w) mol 271,0 (2—w)p@ _
Pe_ 2 mol  FiT L p 2 v (Hy) =
(1-w) mol 1-w w mol w
= - = H Hy= —&» _ %
*(€0,) (2=w) mol 2—w’x( COOH) (2-w) mol 2-w’
_ o lmw o (2-w)p®  1mw o (1-w)p®
P(Hz)_ P(Coz)_sz_w— 5 2_w— 5 y
o (2m0)p® e _w® e
(HCOOH) 5o = 5 X5 o= AT A K® =
(HCOOH) o wp®
o o P X5
p _ p”%Xp(HCOOH) 2 B
P(Hz)xp(coz) p(H,) xp(CO,) (l—w)pex(l—w)p@
p® pe 2 2
2w
(1-w)*°

(1)B (2)DF 16 @Z <

(3) DI COo, EAHBBESEMEB S EHHESS, R
EB i S RN IEm#BE, #EMRE B F&HKiLE (30.04
(A7) (1) BEHMERITITE L AH, = AH, - AH,
+117.6 kJ « mol ™', e &7 T A& &7 I 9 1F Je Rz 3 ok AR BAR TR
BAHNRARY, 2125 EB T &0 R, £ & F s,
ROG/NESE FrER B, WA FENEHA SR K E.

2) DX F AR CO,(g) +H,(g) == CO(g) +H,0(g),IE
RNABRIRN,B = CO, F1 H, (¥ K25 0.5, CO,
RISEEE RN 50%,E & CO, F1 H, AFEREILE N 1,
CO, M FEHEENER N 50%,F & CO, F1 H, FIH 3R LN
1.5,C0, AL ER 50%, e tb A, BRI HT,
CO, NI EENEB/N,REHS, FEERZE,CO, HF

BREURSER, LI =R CO, T HEHLEIEN 50%, 7]
BB RN AR BESRS,BEF = /AR

BERSMNEF R E SFMHEELLEA 1,00, NFE&EE
WEA 50% , K[ IEIn(CO,)=n(H,) =1 mol, f;x FIX F
FEr =X A

CO,(g) +H,(g)==CO(g) +H,0(g)

—

FC R &/ mol 1 0 0
(¢ 8/ mol 0.5 0.5 0.5 0.5

T8/ mol 0.5 0.5 0.5 0.5



x(CO,) - x(H,)

\ _ k _
Jttatg—k (CO) -x(HZO)_l J/h 1,34 CO, &tk

WE K 20%0, 5 £ =R
CO,(g) +H,(g)==CO(g) +H,0(g)

EC 84 8/ mol 1 1 0 0

A 8/mol 0.2 0.2 0.2 0.2

4 &/ mol 0.8 0.8 0.2 0.2
0. 8 mol 0. 8 mol

2(C0,) = 0. 4,x(H,) = —"=0.4,%(CO) =
2 mol 2 mol

0.2 mol 0.2 mol .

M = 0. 1, x(H,0)= MmO~ 001, MR S =
2 mol 2 mol

Uiy

pu

by - 2(CO,) - x(H,) ke 0.4x0.4
ky +x(CO) « x(H,0) ky *0.1%0. 1

BE, RN b MERNARARE, A SRE, FEHEOBE,
A #&RS T, T, T~ CO IEBRNIZAKT E sk CO NEE,
BRI, E S8, “8AmNFEELER 50%, REFEOH
ZERTE E /L FEE CO NIERAEH 25%, W T,.T, B,
CO MIHARDEA T 25%, B T, B w[ CO(g) JE K, KR T,
Ffw[ CO(g) IMHEAC,Rn T, Bf w[CO(g) |AIERL A,
FERE T,, RZAS[8) 20 min B, CO RARTR > ETERUIN, B2
BT, MR IRE vy <vyo

3) DIEEEHT, BRSH n(EB) in(N,)=1:10 5XFN
EB ABLLAR Y FRUE , RN a R E @50, EB F &MU E
Re, i 1 RR7~ERSEL n(EB) :n(N,)=1:10 gk
%o @ EB IAE 1 mol,CO, EIEEH 10 mol , TR &
b H1 CO, & EHy mol, FIHR K ab =K

EB(g)==75T(g) +H,(¢g)

=16, QB4 T,>T,>E =

FI5E/mol 1 0 0
Ak &/ mol 0.8 0.8 0.8
CO,(g)+H,(g)=—=CO(g) +H,0(g)

FIEE/mol 10 0.8 0 0
4y &/ mol ¥ ¥ ¥ ¥
I #E2/mol 10—y 0.8~y % %

TSR ERYRENE R (0. 2+0. 8+0. 8—y+10—y+y+y) mol =
11.8 mol , H, YRV E 5224 0. 01, NF-4&5 A EB ST H, B947
FAIE5BI4 0.2 mol 0. 8 mol (0. 118 mol, ;X &7 a FIFEXS & 113

0.8
p(ST) p(H) 1.8 0-Olp,
- Po Po Po Po
EEHK = = =0.04
BEHK, 2 (FB) 0.2 o
Py 1.8

Po

ER21 (EFEERGHS
1.C [N TERENZREn(R)52YENE(R) 2]



ARBERNFHERRE, E2—EN, FFERE, (HF),(

m(
n(

BN, BEET A GRE T >T, A 1R, FEEHKEREETW
MAEEW, SERBNEX  FASEBE, FEHEQBS, FEHE
HKEX I FHER LRI K(a)=K(c)<K(b),B IR, T\>
T,yBEIS, REEEMR, MR EERE v(b)>v(a),C IE

m(B) _
n(3)

)
V)

ag

ok

—=2HF (g) FABE,n(2) A, BT m(2) R, W

ﬁu

#; n(HF) :n [(HF),] =211, B & S/ H

20 g + mol™' x2 mol+40 g + mol™' x1 mol
3 mol

‘B [#EAT)A,(g) +2B,(g) =—=2AB,(g) (I IF R R AT/ESA

YR ER N RIER P ER, BERET, E52A p, B, K5EF
R AB, VAR EK TERA p, BIRERIRD 5, ATl p, >
po IR ] REESERK, IUREERT /KT 1 &, A
IR VRN MALRE T, AB, BVRIR D HK T IR & T PR
AB, YRR H, R AT, ATV R B R R R B S 4,
v(IE)<o(3#),B E#; & 1 R F&N A, U7 2 mol, 5| =
Bt

~26.7¢g- mol ™", D 1%,

Az(g) + ZBz(g) — ZABz(g)

A E/mol 1 2 0

Y&/ mol x 2x 2

T 8/mol 1« 2-2x 2x
2x mol

x100% =40%,x=0.5, | S, A
(1=x) mol+(2-2x) mol+2x mol ’ o LAy

mol

E/]¥1§I§’§'T'K$7] x100% 50%, C 5% 1 S A A

SRR HE 600 K, Il e R5859 p, W% EEAE, D 81k,
C (AT T A, 4k | R X (PSR, AR &, X
P ERAFEN, FHEEBF, ERNZRARE, ZR
K2 AH>0,A TE#5,200 “C &, 57 10 min (I FHRER 0(X) =

1 molx20%
1 Lx10 min

BAL TN 60% , F & ¢(X)=0.4 mol « L™, Y Z HEUK, FiTA

=0.02 mol » L'+ min™', B TF# ;400 C i, X {4

FEEHFEXTP, &ﬁﬁ’]if%%éﬂ(K—ﬂ—2 5,C£51%ab BB

BEREIS, R 10 min Bf X AU LRI, be BRBEE BT
=, 57 10 min B X AL ERUN, IZEL T RERENFIERE
BT 400 CHOEMFESE,D E#,

D[] N EGST, FEEIRE TS CH, M HEEK,
SPEIEmME, ER R, AH>0, A EH, RIBHALA R EHL
SHEN, ERER, FEREREF B, RN FEEL
BRIN R py>ps>pa>py s B IR,



RIEE P« B CH, AP ERE R 80.00% , 5 = &=t .
CH,(g) +CO,(g)=—=2CO(g) +2H,(g)

#2448/ (mol « L) 0.1 0.1 0 0
B/ (mol + L) 0.08  0.08 0.16 0.16
4/ (mol + L) 0.02  0.02 0.16 0.16

(CO)xc*(H,)  0.16°%0. 16
K= - =1.64, C F#.
R K o Y %e(C0,)~ 0.02%0. 02 , C 58 &

yR, BN ECERNTFERMOERAOE, R ZIEREFT,»

(IE)>v(1%), D $HiR,

D [T EEER, BB RN I -RE I X2, TJEAKR
R,MZ R R AH=-122.5 kJ » mol™ =41. 2 kJ » mol ™' x2 =

~204.9 kJ + mol™',A IE#; 210 C i, CH,OCH, (g) HI3% #% 14 5%
KBRS CO, WFHFEARBER, RN T 4 =E,300 CH,
CH,O0CH, (g) BIEEM /N, B A CO, WEEHRMLRM/N, MR K
IA%,BEH BRER RN E@&Zs, EFHEZHN
CH,OCH,(g) , B &K T 9P &R #350, B CH,OCH, F9dkEM
K, C IE#; k3B CH,0CH, f%E#H A= CH,0CH, ik

3 2n(CH,OCH, ) 100% , A &4b, CH,OCH, F93EH%MF1 CO
f=——X y = \, \ i 5
n( &EE/\] COZ) 4 3 3 ES 2
) \ 2n( CH,0CH,)
Mg R R 25%, B) 25% = ————————x 100%, N
1 molx25%

1 1
n(CH;0CH;) = 0.25x0. 25 m01><7=3f2 mol , D £&1%,

D [BIFIRN TR HOZEES, FHEEHRER K=
c¢(CH,;0H) xc¢(H,0)
(€O, ) xe (1)

MR Z/NT 0, 7t &R E & @B s, frid CH,0CH; RER 7>
MR ETT S MR, M4k b RERANZE CH;0CH;, %k
afkF CO,,B iR, %k b K3 CH,0CH, , X Sy F#Ei%& b T
73, FRASEAC IR 7 B (8] T I 42 & CH,OCH, HI{RFR 73 #(, C 55
= R T AR ESEERE N R, R T T A &
RS AR R AT R, BRER, RN 1 (9 FEERR
5, CH,OH IR IR A, R H,0 FOREHIE KR, B CH;0H /Y
WEITBECD 2, R A F8 I @50, CH;OCH, AYE=E
MR, D TF#,
.C [RBAT) AT 40, 78 400 C UG, BaS M8 EEANE, I

A fElli E&ﬁm /J'/F& CH OCHw !&ﬁm

FEEMS BaS FBHE = RFEZLTERE, (1 -1i)

—_

15 C(s) +CO,(g) == 2CO (g),AH = (AH, - AH;) x— =

N

+172.5 kJ-mol ' >0, 8 E S, FHIEEZS,CO Y FEHNESN
B K,B FH1R,400 CJ5,BaS MR E D BT LR K, B
AR BaSO, B EARNZE,18 C.CO, NERD,COHNE



B0, #5400 CIRANTMTHRH C(s) +CO,(g) = 2C0(g) &
W, CIEH; AR E T, —BEE A, AR PR FE C.CO
0 CO, , M= S ig 72 P A A A CO, # CO MBI E = A1) 68 /N
FHRA CHHHRAE,D FHiR.

D [®A) B HE KT M, CHOCH, 3k & 1% =

2xn., ,( CH,OCH, )
ngy (COy)

REFEM—EAS, MR I E@R, 2Rk N ARKRR,
AH,>0,B $41% )8 E 5 T 300 C B, CO FIEFME A, CO, B
FHENREARE, METEL4E RN T,CHIRA SEFK
B CO R aaM , MHMEHAT, AR A UEEEE#L
FIBEIRHE CO VAL, 1815 CO RUiR#EM,D IFH,
(1)-255.9k] - mol™ K -K, RIEZBE%E

(2)450 K3 MPa i% % K7 IE [8) /= Bz B fE S AR RN , 3 K
BEFTFEEERNZ

x100%,A $51%; HAE T, A 58 E,CO

0. 125px(0.375p) "
(0.125p)°*%x(0.375p)°

(3)L, L, < 66.7%

(4)2C0,+12¢ +12H " ==C,H,0H+3H,0

=
A

3
=

&

WER N RREMLTER
| RIEERMR IS FHEHERPETERTS
MBI E

WEFEER P ZY RN E
DITERN, SRHBERNYIRNE, BR
H[HNMRNERAR IR, FARFFETT
BXE, RiARMNE

HHEFEER

(MENREFESEH, REFHNERITEZY
|| FEERE, RAREERRELITE
(2ENERTFEER, RETERNSSENIR
HEBRSENEYRNE, HEHFEIE, &
ERAFEEHERA T E

(S fe— 11w % %)

() (1) BEFEETN, AEO=REDO-2xk O, N
AH,=AH, -2AH,=-173.9 kJ » mol™' =2x (+41 kJ » mol™") =

K
-255.9 kJ * mol™ ;K3=K—;,K1 =K« Ky, ZSWUBRNE SR8

RIS R AS<0,AH<0, )R TR &1 T8 B & #47,

(2) BAETH, F&2—ER, BEBE AU FEEMAE
AL, R B EN 450 K, 7558 F — i, E3R A, — MR
Tl RS, WER N RASE, BHARTH, EBH
3 MPa Bf “E WM BN EERR A, B AEBTHR N ENRE
BAK, RGN R HFNENR, Btk 3 MPa Bl o), i & &E R
REFNESR A 450 K 3 MPa; % [ & 1F [6 & K7 B SRR TR B,
INEAERFEESSS, NIE_EHUBRNTEEHEALE
BR,



(3) REOABARL B EFSF &Y B, WY RNES
HUR/N 9 CH,CH,OH (g) #1 H,0 (g) , #ANE A H, (g) F1
CO,(g) , HEERBRNFAITEHTA L, K% H,0(g),L, RE
CH,CH,OH(g) ,L, 5% H,(g) ,L, R3& CO,(g) ;B mBEST
A RBEMESRRDRRER, W v (A) <vp (B), HEKRRZRA
oA, R, S SFKATFE S EHA 0. 375p MPa, KA LA
B4 0,KMEEH 0.375p MPa, Il CH,CH,OH (g) #1 CO,(g)
A& EA 0. 125p MPa, 5347 8] 1, CO, F1 H, AU i3k At
e 1 ¢ 3, % CO, MR E A 3 mol, CH,CH,O0H F% 1L
825 x mol, TE=E.

2C0,(g) +6H,(g)==CH,CH,0H(¢g) +3H,0(¢g)

FIBEE/mol 3 9 0 0
¥ &/mol 2x 6x x 3x
I #E/mol 3-2x 9—-6x x 3x
3 3 2x1
M=o Mx=1,C0,(g) BEHEHD - X100% ~66. 7%

_0.125px(0.375p)°
P (0.125p)*x(0.375p)°°

(4) ZERRMER R T, BT B #E CO, %% CH,CH,O0H FyfARAE
R4 2C0,+12¢ +12H ——C, H,0H+3H,0,

AN EREEEH

& EAZTEERD, AESENRNSE
BRORETTESINEEER

UNN,(g)+3H,(g) == 2NH;(g)
@Eﬁ K= p(NH3)
p(No) * p'(H)

DE || RRENDE=SEEER ORI
HH ROB(IMRNE ST

REAKNEESTHREE TEHP BN EZ M,

R A AN A A A A N A A A A A A A N A AN N A N N A A A s AN A

Em22 WERNEFEEES

H,0(1) AH=-286kJ + mol™

1 (1) M () +0,(x)

(2) DI = FALTEA TR G E B3, Wi S A
HEEE QCD @7

(3)< PRESFHE,»BEHKENFEEERDRR, AR
BREBNEE

[fB47) (1)298 K 101 kPa B, 1 g (B1 0.5 mol) H, # i

. . pa NS 1
EE Hzo(g)ﬁfl?\i& 121 kJ,EM%??MJCf?‘—T?ﬁfE: I. Hz( g) +—

202(8)

=——H,0(g) AH,=-242kJ » mol™,1 mol H,0(1) 25K WK 44 k],

FEI.H,0(1)==H,0(g) AH,=+44 k] - mol”', H, $R 55



RAE IR S H(g) 40, () — H,0(1) AW, ZR

THI-1E2, AEMERT M AH=AH -AH, =-242 k] -
mol '~44 kJ + mol ' =-286 kJ + mol ',

2) OIAZFL CaO, o] BRI e B 1T 46 AN — AL B, AT BE
£ CO MRE, BATRE T NEHIERZS, NS RN
AR, QMENH REEL MRV RE, W FELEN, N
BRIERFEEAE A IR G0 CH, () BE, R ¥
WEFEAR,B $81%; Bk H,(g) , I EFLHEaBsh, A\Rs F
SRR, C EH EREE, BABHESRE, B AR
RS FRUMER Eog, S En FEIE RN @B,
BRFRE I EE@#ET, NTReR RN FEELE,D Ef,
@500 C f8% (py) 54,1 mol CH,(g) #1 1 mol H,0(g) R
IR FEE, CH, (g) MEMEA 0.5,C0,(g) MR ENA
0.25 mol, HE R FI =B

CH,(g) +H,0(g)==CO(g) +3H,(g)
A U5 8/ mol 1 1 0 0
# AL 2/ mol 0.5 0.5 0.5 1.5
CO(g) +H,0(g)==CO,(g) +H,(¢g)

HH5E/mol 0.5 0.5 0 1.5
A&/ mol 0.25 0.25 0.25 0.25
{8/ mol 0.25 0.25 0.25 1.75

FERARFSE 0.5 mol CH,.0.25 mol H,0_0. 25 mol CO.
0.25 mol CO,.1.75 mol H, , 5K 24 FEIE N 3 mol, M & 7 1T

1.75  0.25

PoX P
EEERK - O g

P 0.25 0.25

3 PoX 3 Po

(3) HETMYEEST 210 CE,BREENS, PFENEE>
RER, GAASRE &Y aZsh, Wi RN A BRI, 1%
R AR, AH INF 0, P s B FItAR, Be R KD, KA
R, B HKER TG EaZs), NMIREFEN~R,

.(1)-173.9 K8

(2)OBC QHAFTERE 0.18

(3) DizRMEEMMRE, EERENAS, FEEREE,CO, B

SEALRIE(E, RRRAILE CO, (i TEH L ERTEE O

p
(4)2C0O,+12¢ +9H,0 ==CH,CH,OH+120H 0. 6N,

(RBARF) (1) RBEHEETM, 1 =2x M +11,AH, =2AH,+AH, =
2x41.0 kJ » mol ™" =255.9 kJ « mol™' =-173.9 kJ + mol™ AZRN

AS<0,AH<0, HERRR B &2 #1170



@p—*,ﬁ%ﬁﬁﬂ_i,mmﬁ%ﬂ’] inTE!/bbD/__\,

MEEIAARIAR R E AR TREHIM R IA R T, A%
w RERRNATESESTREUN R, B AR ERA A
HE, YRBAERRERERR AT TE, B EH, M=

SENFHERREELH, BEZARESENFHER
BB UNTNRIAE T4, C E4; CH,CH,0H #1 H,0
YIRE Z LA St BB 2 (485, & CH,CH,0H 0
H,0 N E Z RIS, NEEHIMT R L R B IA S T4, D
SHIR T A, 3v: (CO, ) = 20, (H,0) YRR B, E 55
Ro QHEIFTH, #hk b RER, "ENCEED, ZREZ
AR R, A% a TAME D NENEHRISRE, 0~
10 min N4 A% 0. 6 mol ZBZ, JHFE 3. 6 mol &5, HESFK AT

3.6 mol _ L
i’ij)iﬁ zv 2 m=018 mol'Ll ‘mll’llo

3) DR RS, BERENIS, FEEE B, Co,
A RER, RERBLR CO, HEHENXE T,
QE—RE TESREILLM K, CO, MENMEMS,A RERE

nn((clzz))=%,iﬁﬁﬁéﬁﬂﬁ/\ CO, FIEMEA 1 mol,H, H%)
A& A 3 mol, 5| = &=
200,(g) + 6H,(g) == CH,CH,0H(g) + 3H,0(g)
HHHE/ mol 1 3 0 0
B /ml 0.5 L5 0.25 0.75
FE/ml 0.5 L5 0.25 0.75

TENSIRR R R ES (0.5+1.5+0.25+0.75) mol=3 mol,
0.25 0.75
p(CH,CH,0H) « p'(n,0) 3 7*7377)
1

TP, ) (0

3 (e ¥
(4) FI B BRI %, DT USRI CO, BIZ B RISE S, MIFg 4 e
RECAR T, CO, TR L BEFAEMRZE, BREER A
2C0,+ 12¢” + 9H,0 == CH,CH,OH + 120H"; #r K %X T,
2.24 L CO,( BN 0. 1 mol) £ 5 K ST, B BHI BT HH 0. 6N, .
AR FEARTEN RN RNENHRER, K
RAR—ZKE T, EESRKRRE AN, 0 T,CTF,H
HEAZHAAEFRZTA 2 mol CO, F 2 mol H,, &4 K
K :CO,(g) +3H,(g) ==CH,0H(g) +H,0(¢g), 3 CO, By

MENENTBRFALH, TEHHREREAE FE,

H % €O, E@%Jﬁﬁ’ﬂ%ﬁ%ﬁéé@a%,%ﬁﬁo




3.(1)CO,(g) +3H,(g) =—=CH,0H (g) + H,0 (g)

M 20 +AH,
B 2

(2) Fe BB FHENF Zn TR F Cu,Cu( 1) WRBH S Fe EIR A
Cu TIBRZE;Zn( 1) WM/ KBRERL Zn(OH), WP (H")
WK, HPE] Zn* KAR, Zn (OH), RN, X R H' &
MARHEMRESEFES, WIEFEN Cu” B, Cu” XBR
PR

(3)DFe* = FeCl, (@2N0O+3H,0, =—=2HNO,+2H,0 ®§
HCl BRR 4% Fe'  @H,0, M MREEMREEF S mm
R, H,0, iREERN, NO BB ZR AR

[#847) (1) IRIBFEEHFTIAR K_C(CHaoH) - ¢(H,0) ’
ﬁ ( ) E =B 1A T = C(C02) 'CS(HZ) 5TD

TR FFER N CO,(g) +3H,(g) =—=CH,0H (g) +
H,0(g) AH,#E?E%&EE%J%&&=%X( R 1 +2x R I+

AH,+2AH,+AH,

I, AH 5

SJNZREHBREZETER R

CO, (g) + 3Hy(g) == CH,OH (g) + H,0 (g)
e AH1+2AH2+AH3°
2

(2)RBEF T, BF Fe R EMENTF Zn T ATF Cu, Bk
Cu( II') BB [E3 Fe R JRG Cu MuBRZ, M Zn( 11 ) IRFT /K AEAE
Ff, Zn(OH), T3JtFE; %4 pH<3 R, B & pH B/, S8 7 IREH
K HDH Zn* K ER, W Zn (OH), 4 pR BRI, KR EREAE; T H
BESB T REEA H ENRRRHRABSBTIEE, HE R
B Cu® D, Aty Cu™ £RREER

(3) DREE T 41,H,0,+Y —HO, « +X+H", & 733854 0 T

EHUAHM-1 %%‘@J—%,W Y e TR A MR, Y B

23 FeCl, 5 Fe'", @NO % H,0, 4L HNO, RIS %K &
FE, R AL F RS 2N0+3H,0, =—=2HNO, +2H,0,
@K BN A S 5 HC BSR4 Fe™*y @H,0, £
SRR BE R & T AR, H,0, SRE RN, LR RS T
120 CH,NO BRI EEF S 2 FEBH,
F023 RMNETHILRSEE

1.C [SBARF) R MR, K RO g, AN R b SR Es
X%, MR SRR T 2SAMMT, A #i2, A EREREHN
T, %4 R 250,(g) +0,(g) =250, (g) , %4 R Rk 2 45,
EBEANDE O, FHTABH, 50, MHFENERA, BRER
A, BRI TS, S0, HIRERA,B #1i%, 15818
FEEAE T, B4 R 2N0, () =—N,0,(g) , ¥R Rk E T &5,



EBRADE N0, BRIA S FEMRFEA ST, E
KRB R, RRBREARE,C EH; CaCO,(s) +2NH; (aq)

—=Ca” (aq) + 2NH, (aq) +CO, (g) + H,0 (1) AH =
+68.9 kJ » mol™' (AS=+37.3 J » mol™' « K", % & [ 7 b /K
FTH B B4 AG=AH-TAS=+68.9 kJ - mol™' —373. 15 Kx
37.3J+mol™ « K'x107 kJ + J7' =54.98 kJ « mol™' >0, # N5
ZitfT,D iR,

D [f&AT) AR 4B R & MoS, (s) +4H, (g) +2Na,CO, (s) —
Mo(s)+2CO(g) +4H,0(g) +2Na,S(s) T 41, th QB =4,
RERSAPEUETERTHN, AR HEQFR K CO,#HEG
FAH,0,AEH AMELZQMOTH, BEHAS, R ZIEEH
B, IEEHS KIBA, HEOXRTERSNFEHEES, BIE
B, ABAQMA T, EEH S, R E@BE, %R 2R
RELGREAERTH, ZR Y EHEIE R, USRI ME X
B47, CIEH,; TV CRERNFEE RS RN FHEHES
W=FHA 1LREBEFEFHNEL TUHTEA S FEEH
K:%ﬂ,mu T,°CR%F 1300 °C, D 45i%,

D (B BRARN, FA5RE, FEHIERZE,CO
IR EOR/ N, HBE T, B ERTF 570 CH, F &K R F
COMUMAMHBEEASMER, BAASEERE TN
T EB, WRN T AR E, R AH,<0,A iR &
ESTF 570 CH, CO MARTRS £Bh IR B T+ 55 AN BT s/ )N, 15 AR
MEREIAE, REEEMS,Fe,0, TEXF Y TR TE
MMAsEs,BHEZ RN IHERNAESEERARZE
MRE, AL EERVEREHT, EEBRIFATH, NEE
AR T MARFEIRZS,CHH1R; 751 040 CH, —F /K
AR SN 200, N FRE T, EFHEFH K=

1-20%
20%

EEEEA AL EES T 1040 CH, R | 0T
BH K>4,D F#,

.C [MBHT]400 CHY, AN RMNEEXR, BE S XA
4NH, ~4NO,4NH, ~2N, , i i F Z LR AR 1, A IE%#5;840 CHY
—HUENTRES, BYRSEKR, T EAREL
FLHIE HNO, EFMHEREZ 840 °C,B F#; AR T4
520 CH, £ RSI—EHBNY BN E 0.2 mol, M fz K7
[DEENESNYRNER 0.4 mol, R F [ SEENRSHY R

= . N N 0.2 mol _
HIE X 0.2 mol,NH, E’\]’ﬁxﬁl%f{ﬁjﬂo—' > mol+0. 4 map < 100% =

=4,k 1 BRASRE, ASRE, FEHEABD, T

33.3%,C $H1%;840 CJ5,NO YT & T 6, IR 1 4



W R, FHEE R N | P m e, D IE#.
5.(1)-43.9

(2)Dc 300 ClE, AR I AE,BREFAS, RE I #HFEN H,

SFRA I EMRRH, ©@9% 0.225 :’:5)(:+H_.()@(:()+H_,

(= )

(3)Ca0 5 CO, REIM A B, —EEEAA B REGH T2
BH, %

[BA7) (1) kxS BHREANRLESRR S

CO(g)+i

2Oz(g)ZCOZ(g) AH,=-283 k] « mol' , RRES

DI AACE S B RN 5 H, (g) +-0, () ==H,0 (1

AH,=-285.8 kJ « mol ', B B E MMM F R TR . CO,(g) +
H,(g)==CO0(g) +H,0(g) AH,=+41.1kJ - mol™",1R4E % 7
ERTH, BARRE H,0(g)=—H,0(1) T IV - (/I +
REN) &%, FrIAH R N# AH = AH, - (AH, + AH, ) =
-285.8 kJ +mol'= (- 283 kJ + mol”" +41. 1 kJ » mol™') =
-43.9kJ « mol ™',

2) OHREFMFIESTH,CO AR FEME+CO, EFEME=1,H
FRETTAN, e a AR o ZEAB IR E TROBUEINFIR LA 1,
Frildh % a FAgh 2, ¢ ARMSIRADEZE M2, #h %% b 4 H, 1Y
PR, XET H, M7~ E TS e g KRR, U
W 3R R T CO B MR HAR co I ERDTITH, fh4
b AESH KL, CO NERMEEENTFBMAS,C0, B9
WARMRERE N SR, 300 CE, MR BT H*, BEFH
B, REIBFEN H, ZF &N | £/ H,,

@500 °C B, 3% . ( C,H;OH) = @ mol,ny (H,0) = 3a mol, 72
R R R o, M T =2 ZE XA R E X 2ax mol, 7=
£ SRV RAE N 6ax mol, I TES KRN 80% , N F & Ft
SSF % 6a molx80% =4. 8a mol, K I/ I JHFEE MY AN E
Hlox-4.8)amol, RN BER_EHHENYENENR
(6x-4.8)amol, R ¥ I £ —EAHLKNYERNENA
(6x—4.8)a mol, N FEH — EMBAY A EH 2ax mol-( 6x-
4.8)a mol=(4.8-4x)a mol, BT —EWEAE R — FIIK
BRI 50% , BT 1L (4. 8=4x) a mol = (6x—4. 8) a mol , 13
x=0.96, 8500 CHS, ZBFHIFEHMER 96%, 5 x=0.96 RN
M EER, TEFERESHNDREE NS 8a mol, FEH ZH
BV R EM—E AR RN EH 0. 96a mol, f;x IF 4
HIKEI R E 0 0. 12a mol, R R IIAE ALY K 99 RO 8 28
0.96a mol , & A K ) B BI & A4 1. 08a mol , MFH4) B g3 &



b FYRME> 80 p(CO,) :p(H,) :p(CO) :p(H,0)=0.96:

1. 08x0. 96
4.8:0.96:1. 08, B A& K114 K;ﬁ:o. 225, @A A

Bt ARBAKES SR TR RERE, TBRRD R, L4+

B R A BE BE (0,420,

(3)Ca0 5 CO, FAZH oA B #, T bUh B AR 438, — 238
B S REERITES H, %,
J(1)> (2)0.56 mol 24.9(HRIMAT) (3)B

URRHF) (1) 86758 B O 75, CO (0SB IR B 38k, 3 9 A
iii AT I S, MR fil AR, AR, >0,

(2) 2 220 CHf, TR CO, HIBHE ) 40% , CO HIFEFEM b
5%, DME S35 80% , SRR § 464440 (CO,) = x mol, &
7 i 4 Bon | DME) = y mol , 57 i 4 £5, n ( €O) = = mol , WU,

CO,(g) +3H,(g) — CH,0H(g) +H,0(g)

Y&/ mol x 3w x x
2CH,0H (g) —— CH,0CH,(g) +H,0(g)

£ {¢ £/ mol 2y y y
CO,(g)+H,(g)==CO(g)+H,0(g)

L2488/ mol z z z z

M (x+z) mol=1 molx40%,CO g3k %|¢ﬁ%x1oo%=

2y mol

5% ,DME H93E %14 A4 x100% =80% , f##1§ x=0.38,y=

(x+z) mol

0.16,2z=0. 02, F & n(H,0)= (x+y+z) mol=0. 56 mol, XA 2%

’ﬁ‘/\j] VL, )I-“J&)A— 2CH OH( )ﬁCH30CH3(g)+HZO(g)E
20 C FH &2 K K ¢(H,0) + ¢(CH,0CH,)
TR B ¢*( CH,0H) B
0.56 0.16
v
5 =~24.9,
0.38-2x0. 16
()

(3) 5 C &7 3.0 MPa 260 °C i DME f93% M4, RN | 2
AR N R R, R i AR Y i B R SR IR A T R R Y, 35
KRER, N1 F&IE@#a), Co, NFEEHNHEZKR,CH,0H
PREIEKR, R i F&EIEEFE), R il F&¥EH),COo
ok 3 14 &K, DME F%E M2 S, R P S B T &K 4.0
MPa . 260 C B — FRBRAIE R
. (1)267.3 SWUBEERME AH,<0 B AS>0, IR EE LSS
EMFATUB&ZEIT, A ESHENIBRAIEEUFIKE
(2)0.8 EHWESSEESREERTKES
(3)n

(4) FFEEM B ARIER F &, TLUEEM S U F R AEREIR, A



MSENELERTIEX, ERHEREAS, RELEE T 4,
BEFSTESE B, MR E TR

(5)0.2

[#8#47) (1) AH, =2E (C—H) -E (C—C, w) —E (H—H) =
+123.5 kJ » mol ! FRAZE(C—C,m) = 267.3 kJ « mol”, SV B E
SNH) AH,<0 B AS>0, AT ERSRERT LB L3117, R
SERANDIRMN SHE U TR,
(2)—ERETN,ERENEHFT,p 5 n KIEL, RIE R R
T{SEFE T 1 kPa 0,, FEIEFE 2 kPa C,H,, i —3£IEFE T 4 kPa
CH,, TNEERERNIBFET 2 kPa C,H,, WA M A H, 7/F
H2kPa, BH, N ETHERTEERERNHNFHRER

2 kPa
2.5 min

RIAE P T KRR ER RN — BB EEEFEN 0, %, TR
N—EH 8 S, C,Hy 1 0, FUTEFERELL/NTF 211,
(3) FARIEEHE S n(CH,) tn(H,) =12, 58 REERND,
H, 5 CH, ®EFEEMRE, N CH, WEUEKRT H, &L
KEARERNOD, H, 5 C,H, fBEEE> 4 2:1, 1 C,H,
MRS T H, MR, TS EN RN EN X 48, CH,
A ERT H, FENE, &R H, B A ERNHEE n,
(4) A EEARIRE T, FTLUR B S 2 R SRR SR, 7
MERNENEEER, ERMEREH S, R KT T F4,
BREASFEYEEB, MRS ENERUEE T F,
(5)REIAEBA CH, IWRMEA 1 mol, H, YR EN
2 mol, R FOF £ C,H, MY BAIE A b mol, ) 2@ H 4 B}
CHRYMRMHNEAN o« ml, RFPHMAERTZ HFEA
a+h=0.75,

2a+b #Ba=0.25,56=0.5, NEEK n(C,H,) =
=0.5,
2

0.8 kPa - min", AEBEARLARNESSESR

1 mol=0.5 mol-0. 25 mol =0. 25 mol,n(H,) =2 mol-0.5 mol
=0.25 molx2=1 mol,n(C,H,)=0.5 mol ,n(C,Hy)=0.25 mol,

ERE2MFHEA 0. 25 mol+1 mol+0. 5 mol+0. 25 mol =2 mol,

0.25 mol
p(C,H,)= %20 kPa=2.5 kPa, (T p(H,) =
2 mol
5 kp
10 kPa,p(C,H,)=5 kPa, M| K, =—————————=0.2 kPa',

P 2.5 kPax10 kPa



