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1.C A ERF S E RS 6 H vk
(BT B RO 1E B SEMTARRE , RERE R R R AOVELRE I8 Kz R
FHSEHS T EDE,A E#; Fe’ O DUIE H,0, D RERELT,
MR R R, B T#; HATEETH, RMEFH THE

BEHIEIR CO, B, 4 it HCOOH AU HEMER T4 A CO, B 1E

MENRELEELRE, FEEH/H COHCOOH fy4 MR %, C
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FYREFRESEERENEBER, WIS UHNEEES, ™M
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BEST / R X =22 2H % DX—> Y,
QY — 2Z, Ft, EFEIZIREN ¢, B2 RHTR/NER
RIBh % a 3R7~ o X) BAAT (8] ¢ L4, 2 RHTIGINE B A
B RN o Z) FaRTIE] « VR %R, B e hna ik s B
B R oY) BR8] ¢ AR AL B 2o

(RBAT) BRI 40, A B 58, RE ST 40, 2 BIR 3% 3 FRE YR
BIfh AR T o, B, R, e, B e(X)=c(Y)=¢(Z),B F#5;
BRERTH, L BMZIUE,Y BRE TR, 1588 1, B Y
HBRERE R FARMRE,C Eﬁ%; HETA, L B, X e
AY,BELERNQEE, W c(Y)=c¢, BFRNQY — 2Z 1%
= ,ZU“E’JEchng oY), REZNWEZ EEFTHEH
TERZL, T ZRENTHEN 2[c-c(Y)], 6 /T
Z)=2[¢,=¢(Y) ],D iz,

3.B EZBuS hFRApEdHaBEE ELNGER
(FBAT) & AR R, SRARIE ) EE LT, SRR R R LB 1L
B8, MR AR ZE, A $81R HCO; MEN R F, KEE LY
PRI, BERE R R RO B2, IR 52 R 73R 2, B IE#f; HoAh

SHRT, EUFEINRR NRE, BERAREREHRE, ~
BEL A A P R0, C $51R,0, 5§ H,S IR, Fe, 0,
AEAH, TINK T R B EE, BRGER/NZR AL, D

{‘EE )

SRS AR N

(1) F e RV FER (M) REAELEE LFER N
(2) U ANEERE  JA % (AH) , FTEREUERTEER, RN
T REM .

4.C ZBEH LR R ey AR AR ik Ry Fe
B 547




e xam B =53ar)
(BT 24 20, (X) =0, (Y) =0y (V) B, E ¥R AR RARE, N
ZR R EABIT AR, A Ef BE AN TEARLH R
REmEE A, RS RAF T 4L, & RRws IR W
E&,B IEH, EAAAH T H,0~2 min (1, BREZLENR
2mol » L7 REE B> L= (LA B ¥ b, BT X HOREE

1 mol « L

2 min
C$81R; HEITT A0, BT 2 min Fi%% a SEAXT | WV HENTN
REZ A 1:2, Mgk a RFZR D FEBEET [ X ARE
K& ¢ I 1L,D F8.

=0.5mol + L' + min”',

LA ER 1 mol - L7 ,v(X)

5.C ZER EACHALE R L% R0 Y 0
(BBAT) IONAEALH Fe, 05, T4 + OH, AR SO, BIBRER, 12
ETTT

BN (AR S0, MBS, BIIRS 7 BBREX, A E#;

It S By B8 B &3t 1T,  AG= AH-TAS<0, H,0, BiEx SO, & K2
e

SED T HUB N R, B AS<0, U E AH<O0,B IE#; @ E &
RORRLERFRART, EANSERFOIE, REYHE

BARORERE , MR R EARE, C R IERH,; HRETIER RV

I . I TH,Fe,0, REAFFE Fe*' M Fe’ ,Fe" HEHBITR R 1T

P4 - OH, [f Fe,0, RENFHE Fe'' , BABITIERA [ />~
A4 Te™ \BBITIRA N 1 74 - OH, N 5 Fe,0, 48, H A &4
RIS, AHERS 8 A Fe, 0, FEEWTIES SO, BBk E T4 ES,D
E#io
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1.0 BEH > FRARLIR A F A FE R i K00
(AT R MU T, MRMEBIRE F X £ B R, & R
ZaNHRIIK, BFARERN S,05 +2H ==S | +S0, 1 +H,0,
ATEH IR 1 M2 RGN TERRNRE, TIRFTIREXN(L 2
RNRENF N, B EH, £33 1 A2 1, A& H4ER A, 2
W1HNREESTER2 8, AR5 | IR VRER TR
2/, LR 2 F0 3 R, b S ARREIRT, SLBG 2 £ Na,S,0, AR
FIRER TR 3 /Y, AR08 2 IR AR AR KT3I 3 49, B
TR 1.23 AR VRER/NNEER 3,C Ef; KK 154 2
RS Na,S,0, B HBOR B 2 R R E M0, 5 ZRIEH M
REARR, DBRIDSRDARIREE, R 2+2=1. 5+2+a, M a=
0.5,D 451,

2.C HEE > ERIRRT AFR kT
(RBAT) A T 40, SRR D, 0~2 /BT 7 SeO) BIREEFR 5. 0%
107 mol « L™ J&/NE) 1. 0% 107 mol » L™, ff LUSE 4 ;2 R 38 5%

5.0x107 mol + L™'=1.0x107 mol « L™
v(Se07 )= o h o = 2. 0 x

107 mol « L™« h™", A $5i% ; LB GKAEWIES pH 4 8, 2HME, &
REBF AR, REYREE H B $i2; 3L B OFE
BT, YEA SRR, 15 Y ALK % B8 o MR R A
W, C IEH; pH iR B KSR EIE AR Kok, MR ES Se0F
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3.B EESH WAL R NFREEE BT
(BT RIER VBRI, RS 85N A ERMER
( N=N H—H) Wi, BENR VISR R IHFREFERMELNE
e, A S8R NH, &= SIREAFT R BFEMES, B N, 7
WHIR R R =, R N BR R BE AR, By & H NH,
BREAFIREEMER S ER, 80N, 72447 5= 'R
BV S, ReEEAENRKRE, B IE#; 47T Nk &
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pi(Hy) 1™ P (NH;) 1% ks
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[pZ(NHn] 8 [pB(Hz) ] EEEL
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=K, AFERN AH<O, 5 B R
p(N,) «p°(H,) ETTrE
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Ry W3R JEE B AR, IE (33 S R 2R/ IN y ke oy ORI g ko

lg ks BRI, ZRUZ ARG, R EFEIERZE, K 1
&1

M by BNEEEN, B ORE lg ki, EORE lg by B 8
ko ks
%Tﬂ(@ﬂfrﬁﬁyfﬁ; L

0
lgky=(a-0.1)-(a-1.1)=1,8] Ig KPZI,UJU pZIOMPa ,D
1E#,
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1.C ZES B KA ERNF FH Y0
(RRAT)IRBSESFIFETH, 28 E, LI HEERKRK
NFE @B, c(Z) X, HEFEE@FZ, K AH>0,A I
W, L WS, IN—E B 2,2 OREE K, FEY B 5, #uk
BFFEE m(Y) RN, B IER, MASYRNEN Y Z,Z 1

WREIRK, P @B, BT XY HAHEK, i K=c(Z) ,iRE
| X fiEra |

AL, KA, WEFHFER (2)F%,CHER MA—EER

S EBREFHTIASREEXNSRK, Z FIRERFAE, XY
HER, IF G RV REARTE, S H %5, D Ef,

2B #ZBH MFPHRS AFFHEGOY R K
(BBATIV A 23 STH, ESVEFRIEBFHA N
15252p"3s*3p 3d°4s*, LR RN R BT HETR, A iR A
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FIT DB KM SE R R R, N E L& o, I & st
WE,CHER, WEIEERAZBENTW, REAT, FEE
[ e |

KA, D iR,

3.C ZBEH -GHABRBTT FHRE SR BT PRk R
Fo kAt it B
[ BT 2 AT 3 s 8, 2 min 5 S e 0T 2D, A8 i 470 48
2, RN ARIAEFERAS,S min B 5 BOA B SEEDRZS, A HR,
BRRGEHESNDRNE, TETEZRNHFEEEH, 4
$0,.0, #1180, MMM ERE = tbh 2:1:2 B, R AZBIAE
WEEERE,B IR RNFHEE 5 min K, S0, HFH RV E

8 mol

B =0.8 mol + L™« min™', C [F 7, @5 RN &

2 LX5 min
H, TR ZR N HITHREE, G 0, NE T IUER S0,
HFEREMEST 80%,D iR,

4.D ZBEE-FmE ARG A R R R
Yo BB AR B AR AT
[ #8A7 ] ©IF R ,0~ 10 min WASAIPIRAEZEZEA 0.3 mol, IS
SEHMENEN L EH 0.9 mol, %K B T HEK o (H,)

0.9 mol B B - .
ﬁZO.(D mol + L™« min I,A%jEilliE;Eﬁq],ll min A, HAth

FHAR, LA EER, LR, RENYRNETE, TRE
R, FEEEZE, RIHMRER/N, B n(N,) IR LA
d,BEiR; B2 T, eni H, M2, PENRSAEL RS, Bit

E

ab.c Z R AT TFEIRS RN, HEMEESNE ¢ =,CH

N — o = o N n(Nz) 1

R ECRAEERER T, MHEE 0.6 mol N,, é’n( )3
2

B, PR NH, fORE & A, n=1.8,D F#,
5. A ZTHE T FHGYREE

(B84 )2NO,(g) ==N,0,(g) @S FHUR/ N R, Bl AS<
0, VB A &3, N AH<O, 258 T EEEWHmME, A T M
WS B W N0, A iR, ZFAELEL" EIE"N,0, {22
NO,(g)==N,0,(g) F#IEE#5n, HFF NO, Lk, BIHK
KER YL OGS, FTAREERE 2NO, (g) —
N,0,(g) 89447 ,B.C F#5; JIAK H,0.0, 5 N,0, ZAEFHIE

RS R # A  HNO,, A8 F N,0, NZAMB RERL, LI
ET=]

MOFs B4 ,D IE#,

@D =

1.0 Z&EE -H R kR R E
(BT RIER AR T, RYFE LD EBE IR, KD
SEY TN ER R 3, A S By RN LHitEH
ZHRE 4, HZ R N RBIEBH R, 82 R H AS>0, A $51R ;
H,0(g) REMY), TiZR NIAEIF &R, H% KRS H,0(g),
WRNREEER/N, ERNERERGEE AT, BT v(E)>
o( ), UG ERBE), FEZH IR P ERNREE T
BN, B IR, AEEBEANESRT, —TRET, B AFEH
n(NO,)
n(CH, )

BE, TR A n(CH,) REM BN TR n(NO,),



| pnun B 25aar)
WE T IE a5, CH, P& IR, B NO, i
RMEER,C #8012 AR IR N AR 0T, BIBAE 2 mol NO,, &
ISR 8 mol B3F, U2 EFE 1 mol NO, B, 5 H% BB F ¥ R

JEZ 4 mol,AEFEHI BB FH B 424 4x6.02x107,D 1F#,
B BES BRE B R AP R R A A

% 89 B

[ #BAT) 1628 NO, B AARR|BEAAKP, BERRK, L6
7, N NO, AIMREDRV/N, T AR & Fafsh, 2R A AH<
0,A 1R 1ZR K2 — NSRS FER N R, N R B 27
BRERABERN—F, FTEEaABH, REHESIRET
A, BRI NO, SREMZmA T F &, WSERG thE
HEDR,B B ABBE, MRV OIE R REHIEA B

KERREDS—#, SETFEBE, C5HiR; N,0,(g) ==2N0,(g)
*(NO,)

miﬁﬁﬁK{Gﬁ;pﬁgxgmﬂ@aﬁﬁ@%ﬁxﬁma
_ N N CZ(NOZ)
FEENAERBFMALDE N,0,, L7 %ﬁi?@?ﬁmﬁwﬁ

R, D 2,

C B AR R P AR ST P R A
PHF
(BT BRETH, ASEE, FENTE~E TR, A ER
NOFEsE s, AH, <0, 500 K 5HZ8E,CO, BF#tk
WERER,RAHSEE, R NQFEIE B, AH,>0,A 17,
350~600 K i, &R EMNFA 5, C0, FFEHMAMELEREHA
B, ENRNEBEERK, BFEAEXRI: CO,~H,0,0 H,0 1

VRN EREEFSHNENEES CO, N FEEHET B
— BIEBRIREA S, B $51R 350~ 400 K B, PEMF &%
1 CO, AU EEAEAR, Mk REE RN 1, R MR R
EEE TR 1 R RSB, W n(H,) :n(CO,) —HR
$53:1,C IE#;550~ 600 K &, 78 CO, &4 ERIE LA,
@%E’ﬂ%&i?%ﬂ%ﬁq 0, NIk FELE RN 2, ZRNZ

SEEDFHAEARN, WS FBNBRAER, R AR &
K FE,D iR,
D ZREA R RARK S T AL R T AT
[ BBART VAR BRI, 2R T 0. 12 mol + h™' B HC 25 LK 0] 5
B FEEA R, BT HZEREND 0. 10 mol - h™' B, FZE
B HC (P BRI BB (L S P i m F 5l , i AH<O0, A
IR U TR ETERES, BOE B E SN ELT, X 2
HCl {85 A4, B $51%, HA R O A, X HCl AR & T
0.12 mol « h™" B, 7Rk, HCI %% 4k ALK, B3 R A | R 3
TN, RRRR YD FRANRERUFRE KL E RN
HERE, C 4512360 C B, %4 HCl 7324 0. 19 mol « h™" Y,

HCI 932K 2 60% , N 1 /J\Eﬂj\],n(clz)=%n%(HC1)=%x

0.19 mol « h™' x1 hx60% = 0. 057 mol, Ji & 4 0. 057 mol X
71 g- mol ™' =4 g,D IE#,
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X B0 TS, RN ET A FERRH
t&“(o )

AUEAH E 4 EHBA 0, X = HCl FYF &4 RIB K,

5. (1)D> < QREIMREIME AH>0, HABEE, FEHIEMR
BEh,H, ERMEEE; K 18 AH<O, AFEE, FEHE
B, HRES; BERSSHREEREDT ERSSHIEE

. Co, B, MoO,
(2) OH>B>Na @BH,+2H,0 =————==BO0,+4H, T Mgt

KEF, RIS FEBER H GNaBH, =5 EHHTE
B, EEFEREEEL SR ETIF A, EULFERERTSE
#;NaBH, REHHIT T B, KR 7= NaBO, 5 IR Mt F &L
FIERTE , N BEEF BH, 5L F1iE AL = Aok fil

REE BT HRXG BB R () R F B b 5
AR B 5T

(#B47] (1) DAG=-TAS+AH, o] 1R 4 B 2 5 9\ 5h 79 22 = 1 o
AH, 7 T 89 AH, >0, [ 57 T ) AH, <0, Q1R R 8] D447,
AH>0,AH,>0, FH 58 E, k8 1 MEESIEQEE, £ S
SHEEZ, RN T ARMREY, A SERE, FaE B, EfE
55,800 CTRERMFH~FKiz AT 600 C~H, (JFH~2,
WIEAEERE, Wk T A E,H, IURNEEAREERS
TRDREE,

Q) O TEASBITE, HBAEEBETR, Na B aMtR

/N,BH; 1 B 2+3 4, H -1 4, HAUEAMEKRT B, RBIB A M.
[ Zities |
H>B>Na, @NaBH, 57K N4/ NaBO, fE=, k4 3% &

. N Co, B MoO;
N, EEBFHRERN BH,+2H,0 ——==B0;+4H, 1 ,

D QUERA R AR S 8 AT, B AL E 0 A B R R

A

(B8AT) SR [ A0 I A &R B E AR UES8AE R, T &R, R

BESENEBENYRNERR, RN 1 REIESES FHA

T, ¥R (1)=4.0 molx3=12.0 mol, Atz iz Il
ng(11)=12.0 mol, & & & T 244 18] IE R R F5 (6 33t 17, B K 2

TR 0, FUBEEN a mol, 5| H=F .

W
250,(g) + O,(g) — 250, ( g)
IR/ mol x 6.5 2.0
1k &/ mol 2a a 2a
g/ mol  x-2a 6.5-a 2.0+2a

6. 5-a+x—2a+2. 0+2a=12. 0,80 x=3. 5+a, B x-2a>0, f212 x<
7.0, R Ak fE & ARG 8 0F R AT 357, R A BUER
INFT.0,A TEH B PR ARRABREMHT SO, BT &L
KEERENTN, REMS,S0, FFEEMEME, RARN T
TR, Bk & I R R EH aE /N1 e N B R 8
B IF#, REFREARE, B/NS0, 50, EHRHRHNEMNLE,
SO, B RIBR, T UM a SFAZE b &,C EH, AMBERLT,
&JQ:‘&@i@Hk?&Eﬂﬂé&ﬁ PYRENERE, AR EER

&, H, ¥R ERE,D HiR,
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1.C BE FFHBE Amkf FHF4F
(BAT) BARARNFERNKAKE, FINFEHEFH K=
¢(CO,) * ¢*(H,0) »¢(N,)
¢ (NO,) + ¢(CH,)
B, iia s, TR HOR N, BAEEIA NO, FYXBRE Y
REFRAFSBEINRT RRE,B $#IR ; LMK HFNER, B
BIZR N FEERBR, TiRE CH, NFERHRAE, mEwF T
PADDIR S R 3R R, [ 7 SEJA B 7485, C B3, BN THBE
EHRSEHKES,RERT, BUR K TFEEHAE,D 5%,
2.C ZEms - FAF O OB G R
(BT A—RNE—RE T FEEHAE,K, =K, 5] B P

A SRR R AR, TSR

=B

CO(g) +H,0(g)==CO,(g) +H,(¢g)
HCIHE/ mol 1.2 0.6 0 0
B4¢ 8 /mol 0.4 0.4 0.4 0.4
T8/ mol 0.8 0.2 0.4 0.4

0.4 0.4
_¢(CO,) se(H) 27 2 .
“¢(CO) - c(H,0) O. 8 0.2 ’

TCH, REBTFEEE Ka

2 2
J”JJK¢=1,AEﬁﬁ;ZqﬂﬁD/\}i}T%E‘\]%AB’\J% Ry 2 £,
CO(g) +H,0(g)==CO,(g) +H,(g) A RMBIESIAE LA

ET E—S
B R, R RSB AN M 5 S, AR 238 B R H,0(g)

e 0.6 mol=0.2 mol 1.2 mol-b mol e
B L AR, - =04, T
0. 6 mol 1.2 mol

B, 2T H,0(g) BOREZHF P2 F,B EH, F.2A%FE
BCOMEAERE, cRGFHR, FTHN CO MEMLE=

1.2 mol-0. 8 mol
1.2 mol

n(CO)= (1.2-0.8) mol=0.4 mol,;H#E 1 mol —E BB 41 k]
FIFE  BAE 0. 4 mol —SALBRBEMAIHE D 41 kJ -+ mol ' x
0.4 mol=16.4 kJ,D TF#,

3.0 EBEH-ERSN A FHEF RO KT

n(N)
n(M)

T M ERE, B0 N BaL R & Y IE @347, 5 M(g) B
FEEAEBNIER A B e 2R TFE S, REIEE##T,
Moz>vy ,BIEH, K AZBEEM, 0 S KEZET c 2K
B, REASESFHATNRN, B c ST, MN HEHNE
53055 1 mol 2 mol, £ A n(Y) = 3 molx20% =0. 6 mol n(X) =
0.6 mol, B M.N A E D A A 1 mol-0. 6 mol =
0.4 mol 2 mol—0. 6 mol = 1. 4 mol, % 57 ) S & % % K =

0.6x0.6 9

0axl 412 C EREREASUDFHARNRE, a 2F

BEAEA 1 mol M(g) A1 mol N(g), ik ZHTF# A 5 R P

x100%~33.3%,C {Hiz,, A AR P EEEEN

(#A7) RS E ST R n(M) = 1 mol, BEE& HIIE K, HH 2




x| waun B =52
HERFE, X (g) = FEAE,D iR,

4.D EBS-FEHBRIN YT FESHGRE
(BT ZR R ESFEB DR, FEETFEHERR RN
YIFE 8 7> $UBE [ 5% FY I8 K 6 K, M gl 2 1 3% 7R 250 C B
x(CH,OH) BE &322 AL,, 2k 11 3778 5% 10° Pa ffx( CH,OH) &
BERNZE, A $1R; #h 4 1 3R7x 5%10° Pa B «( CH,OH) fEiR
ENTd, BREREEFS,«(CH,0H) T/, 15 B1Z R B 1Y IE
RERMER R, AH<0, BiZ R K250 FHRE DR,
AS<0,1R4E AG=AH-TAS T, 1ZR N ERRRVEE T 48 B &t
7, B $51R  IRE T 40 250 C 9% 10° Pa A F4#5RY, ( CH,0H) =
0.10, 0 p (CH,0H) = 0. 10x9% 10’ Pa= 9% 10* Pa, # C iR,
x(CH;OH) = 0. 125 i, A IHEBA a mol CO, F1 3a mol H, , 47
A4 Y ax mol CH,OH, 7| = &=

CO,(g) +3H,(g)=—= CH,0H(g) +H,0(g)

FIBEE/mol a 3a 0 0
4k &/ mol ax 3ax ax ax
&8/ mol a(l-x) a(3-3x) ax ax

n(2)=[a(l-x)+a(3-3x)+ax+ax ] mol=(4a—2ax) mol,ll———
4a- Zax

= 0,125, §918 x=0.4, H, TR ALE A X 100% = 0%,

4-2x
# D IF#,
D=
1.0 ZEREEA AL R AR T F SO R R AL R R R
A
(AT RN I AR N, BEAS, ZR N~ CH,0H 1)
B, % m REMNE CH,OH S Hh I RNESD
H,EE&EnRENE CO EEMTIHFINRNEN K RIGIR
n(CO,) :n(H,)=1:3 %%, RA4E R NI, HFREIF CO, F
H, 93 88t 1:3, ATl CO, A1 H, B F &R E
Rk HE RN, BT RO CO, 1 H, St EH = thh 1:
1, AT H, (P @R RET CO, BT &R, N 24 & T TEB
KA H, B @M ERRETF CO,, AT 200~400 C i, H, AIF
B RBLAET CO,,A EF, 270 CHR, “EMWBRMFELER A
24%,HEEEE%D—@{%E@%F%EP%JﬁE@%EW&%% 50%,

WANGERAL n(CO,) =1 mol,n(H,)=3 mol, ZFAFRN 1 L, MK
B EER, ¢ (CH,0H) = ¢ (CO) = (1x24% x50%) mol « L' =

0.12mol « L™ ,¢(CO,) = 1% (1-24%) mol - L™ =0.76 mol - L',
¢(H,)=(3-0.12%3-0.12) mol-L" =2.52 mol- L™ ,¢(H,0)=
(0.12+0.12) mol + L™'=0.24 mol - L', M E K 1 §9 K =
¢(CO) « ¢(H,0)

¢(CO,) +c(H,)
I, TR —EUBmANE SR N AR FEAR NV RE,
e #EAREN CH,OH gy~ %, C IE#, 150~250 CSEE R,
BEAS, RN 1 ZBUARRN, P B, SN a0k
WER/N, RN T FEEBRUN, RS T 2RARE, FEIEME
BN S SRR, RN T FEEHIE K2R E

~0.015,B [F#, &IAX CH,OH EHF M5



SEER  EWBR L TR, B 150~ 250 C 35 B A
P53 2 K 008 BN TF RS 1 P& % #0800 MR B, D
1R,

2.C BEE SRR R MR A R F) B A 8
HE S RETAAGRE S

(BBAT) R 1 o B&#1T,AS,<0, 0 AH, <0, R | ARER
E

Kz, W CH, B985 iR ERNF SRV, th @R =T
B CH, (™ EpEEE NN, hE@FR<FEH CO, NEUER
FEREAMLIL, A 512, 5T 600 CHf, 7 =8 %,C0, %
WEIER, F e A48 7 ZO0R N, S Rz oA TR e B, AH, >0,
B iHIR; P mff n(H,)=n(H,0)=1.36 mol, FEEEJRF~FIET

1
;Eu,n(CH4)=T><(4 molx2-1. 36 molx2x2)= 0. 64 mol, & 7 |

AR n, (H,0) = 20 (CH, ) = 1. 28 mol, M & &7 1T & 5 89
n(CO)=n,(H,0)=1.36 mol-1.28 mol=0. 08 mol,ng, (CO,)=

n, 5 (CO) y
ngg(CO,)

n(CH,)+n(CO)=0.72 mol, L&A CO M=

0.08
0.72

&R A CH, 2, D 518,

100% = x100% ~11.1%,C IE&; AT HEMREN S

B0 wm s P ani KRR T, A 1 HAE (O )
x mol, & &7 [ JHFE n(CO,) 2k y mol, N

CO,(g) +4H,(g) ——CH, (g) +2H,0(g)
ng./mol x A x 2

CO,(g) +H,(g)==CO(g) +H,0(g)
N/ mol ¥ ¥ ¥ ¥
n(H,0)= (2x+y) mol=1.36 mol,n (H,)= (4 —4x—y) mol =
1.36 mol ,BE<7 #2713 x = 0. 64,y = 0. 08, L& K CO & 3% M =

n,;(CO)
ng(CO,)

y 0. 08
x100% =——x100% =—————x100% ~11. 1
% xty % 0. 64+0. 08 % %o

3.0 BES SRR RS R LRI BT E HH
A

(B8AT) SRz I RS TR D IR AL, AS<0, i Rz IR B

(1T, AG=AH,~TAS<O, 8= 7 11 5] AH,<0,A $51R  RIEH &
AYBFRE NO, R L IR, i % a R~ B9 U om 2,
MR % a o~ NO BRI R A bb, NH, IRIER G0, B 2 b &
7~ NH, (B REITE NS, fidk c Rx N, IR AEITENALE,B
R B R AR E AR, R T & E iR, NH,

BEEAEMANEER,NH, NERTEALER, FJL F R
[ ise |

TEERE E X ETTHED R, CHBIR RIBH, B 2 mol NO|
6 mol H,, 95 min if n (NO) = 2 mol X 6% = 0.12 mol,

_ 2 molx86%
B 2

ARk

n(N, =0.86 mol,NH, f&ETTE St 100% -
6%-86%=8% ,n (NH, ) = 2 molx8% = 0. 16 mol, 1% & 7 <7 |8

B,n(H,0) =2 mol-0. 12 mol = 1. 88 mol, A& R F~F1815,
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(6x2-3x0. 16-2x1. 88 ) mol

n(H,)= > =3.88 mol, WIS HIKZY)
JRBYE R (0. 12+0. 86+0. 16+ 1. 88+3. 88) mol = 6.9 mol, N, A4
0. 86 3.88

Jit:of=) ?ﬁ(jji H, 99 J\E’Jiﬁj\ﬁﬁ o ' Vs 5= o=

( o)

3.88

6.9 169

.(1)BC (2)50% 8 (3)CO a{kitfErh CO, B xRk,
CH,OH 3EFR M4 8 7N, 210 ~ 250 °C B CO, # ik =K H EH,
250~290 C B CH,OH &3 MR/ A EH
SRR AT A6 P P4 Ay S
(#BAF) (1) R il RIR DD EEEE, ER N EERE T
AFHET, WL ECREFHE, REEENBERERT,

A IR ZREARKRIRSRERY FHRATNR Y, B2 KR i
KRR, FERIERRAN =P, EERNET, AR
ERB T, SRR ER N R, IR ER AT, AR NIE
¢(CO) - ¢(H,0)
c(H,) + ¢(CO,)
RRGAAEFEPRTS, C B B R B IR R IERNRER
WREORE, BRI R 2SI I@Mﬂ?,D%mﬂeo
(2)ER 1 BFEES e mol, M| X K il JHFEES (4-a) mol,
nA

“’ﬁﬁ*ﬂﬂ&fﬂlé’]?{%%%{K = D IF#o

B FER,B EHORER Q= QN

CO,(g)+3H,(g)=—=CH,0H(g)+H,0(g)

¥EE/mol 3 5 0 0
EE4Y 8/ mol % a % %
&/ mol 3—% 5-a % %

CO,(g)+H,(g)==CO(g) +H,0(¢g)
4R E/mol 3-L 5.4 0 <

3 3

&E{Y &/ mol 4-a 4-a 4—qa 4—qa

2 2
T2/ mol ?a—l 1 4—q 4_?‘1

2
TENKRERBNT 25%%7@(?;-1) +14(4-a)+

2\ 1
(4—?(1) +3a=8x0.75, 8% a=3, & FRE | mol S4L 2 mol

1 mol

€O, , I CH;0H E’hﬁ?xl*fj]

><100% 50% ; FAETH s Rz 1 R P

FYREIRE ¢(CO,)=0.5mol - L™ ,¢(H,)=0.5mol + L
¢(CH,0H)=0.5 mol + L', ¢ (H,0) =1 mol « L', 1] K=

0.5x1
0.5x0.5° °

(3)EEHS, N 1 FEvEBE, ki FEERES, 8%
CH,OH 3£ M /)N, CO M K, M B 4 a Fox CO AYIEHE

MR E R 1L;210~290 °C 2 [8], CH,OH By U 2 o 38 K /5 R
INERAFEWIS R T CO, L EIE K, CH,OH & F 5%/,
210~250 °C i} CO, EE4k R $8 A 4 2 A ,250~290 C i+ CH,OH %



e xam B =53ar)
MR/ NAER
5.C QU SR B KA P B AR A BT PR
Hayit

(FAT) B T EE T M, TR =AU REEN, KIE%;‘EEE’\] 7t

=, H,S A R KR, 1 COS FIEZEMERER, COS fI/~ K
AL T AR TRR F A B SR F W . 700 °C Bif, COS B 7= 58 = 20% X
40% = 8% ,900 °C R, COS FIF=E ~45% % 15% = 6. 75% , FF A 200~
900 CHIFRE COS =& R —FE M, A $51R, B EXT 500 C
i H,S # CO, MF &t BEEARRE, R O R M@ E 2 WK
RN, A ERENEIEEaRES, HREST 500 CH,H,S
B EHAEKRT CO,, R EAFHEAEINREA TR
@,B iR, ARNQ=RN+RE@THR KK AH,>0,

é{jﬁ@ﬂﬁ%%ﬁ?%ﬁiksﬁw&ﬁk&@,%mmf , P IE

@%5,S, NFEETRRS,EETRAATS, BB RER, N
[ 12 R

REEREFNEYERE RN, REQ.@FHIEEH,S, K
T ERES,C Ef#f, 700 CH H,S &L E A 20%,
CO, FIFEEEL R H 16%,COS FRIEHE M 40%, H,0 %1%
7 88% , RIKEI[RAR n(CO,) =n(H,S) = a mol, FERf A =5
FIARFEA VL, MEER n(CO,)=ax(1-16% ) mol =0. 84a mol,
n(H,S)=ax (1-20%) mol = 0. 8a mol, n ( COS) = ax 20% x
40% mol =0. 08a mol ,n ( H,0) = ax20%x88% mol =0. 176a mol
¢(COS) + ¢(H,0)

ER DT ERK K= o C

0. 08a mol 0. 176a mol

X
VL VL
~0.02,D 452
0. 84a molXO. 8a mol 0.0 HiRo
VL VL

F4T HERNBHESEE

@ =

1A EESUFREAETS H AP HRE

[ BT ] AH<O0.AS>0 Y AR TER#E AG=AH-TAS<O0,
EF ]

BMEEE MR M6 B & 1T, A $51%; RARR K AH>0,
AG=AH-TAS<0 R 0] B & 17, WZ R N2 K3 & R, B 1TF
#;Na 5 H,0 RN 2GR R R, W) AG=AH-TAS<0, )2
N B &3 T,C E#;2NO(g) +2C0(g) == N,(g) +2C0,( g)
B AS<0, F B THE B & 1t47, Bl AG=AH-TAS<0, NiZ & N #Y
AH<0,D IE#,

2.B  EBH TR CEEF RORGE X e RN R
EORLE
(RBAR 12U R i AT TR S 4> F 50BN, AS<0, A $51R  H,0 78
VREPAES, NHINFEBRRIAXT,B EWH, AH= R ¥
BB A DEE, CHIR  BAFTRSRNERE, B8R
IR S TEHMAE,D 1R,

3.A EEECE TSR AL R T & 6 H) B

(AT RBESUEABRATN, AEEFETREESENRE—
| AE |

BAESE, BARBRAE, RESHEE—BAL, HYEE




| paun B 253Ar )
SHRABENBE R, AR VA S AR, A B 2K
CO SR, SR BMARANTELS TR, SBERREELX,
BN FESELEXRE B HBIR, EMZREE— MR,
& ASS0, Mz R NR—MEB KR, & AS<O, MiZ & 7R
BTHEERRN,C5HIR, FeO BEMK, THREAR T MA
FeO, F& R %5 ,D tHiRo
4.C HZTE CF R &M A3E AL R T 684 F] i
(B T BRTERET, RBAFERTRE I M AGO0,B
TREHM R R EA AN, A B8 RN T FESFEHUR/NE
SR, B AS<O, FIR T o A B K3t 17, IRHE AG=AH-TAS<0 o]

#,AH<0,B I8 O T FE5#0R T 6E B 208047, AR BERL
[z0i = [

TRNHALM,CH#IR; R T HH N—H B E 0—H AL,
HUR Y T R ARMERAM B S A, D IEH,

5.C 2 &£ 8 €8 ALFE R K69 B2 AR R X T 45
XSG
(BT R 1 P4 SRS FHK T RIS F 5,0
ASSO, R I, AH>0, [ &8 B &3 17, MW R 777 AS>0,
AR R BESrERE, R I x3- & %2 8 /&K 3CH,(g) +
CO,(g) +2H,0(g)== 4CO (g) +8H,(g) AH=3xAH,~2xAH, =

+657. 1 kJ + mol™,B &R ; NEI R & IAE 14,500 ~ 800 °C, CH, £
FEEMERBEKRT CO, N EHEUE, WEZRN | P42
HERZ R, HENEERRK ] ,CH, 5§ CO, Tt R4F
@, R =4 CO,, R ITE#FE CO,, W &7 Mt 7R E iR
PEERRTEIA,C IEH,; EAF AN ERNRE, NI EEH
B, TR EERR S H, &K, D iR,

D=

1B SEEA CEF AR AR RS

(B4R ) 25 R E CO F1 CO, FFh, I —H A0k F124 100%,

CO HEREMT S, W CO, M F MR, —Faok M T

LR, i %k ¢ 3R CO, PR, CH,OH 25 & & [ Fm & 1T
ETE

MHLORSERN] BRI P ZENWETEH L1 :

1,0 % 1 & H,0 <CH,OH, ¥ {5 & Rl 48 [E), M 25 L . H,0<

CH,OH, gh% b 3k H,0 MBI 3, %k a 3 CH,OH f%E 1L

A 1R ORETE 260 CHS, CH,OH # H,0 My & L RAFAET K

B MEHSEE, EUEESAHE, SR MREENAEXS

F&, REREA 260 °C,B IE#; 1R¥E H TR 18, H, W&~
n(H,)

% = o, BB E & T,
A e (CHLOH) +ny (,0) © 100% BIRIBE H AT, A
n(CH,0H) o o
W,ﬁ‘aﬂ:‘/ﬂ:iﬂﬂ CH,O0H A9kl , B4 H, =K A—

EfRS,C 8% H&HAE, £ 270~290 CEE A, MEERE
Jt1&,CH,OH U R E AR, CO, FUEF VRN, B H 4k CO,
B A EERBUR N, B TOERES 2R CH,0H, R | 88 EE 21
H,,B0 H, (EXRE/N,D $#i%,
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R “— R S s A

(1) —BRENERT, AL k& PEENNEER, R
RAARERE THR KN EHER.

(2) SEREORASOR L , MR —MFRER , BIRIEE S
(3) REZ BRI FERSTERE, FERER RN BRERLT
470

2.D WA CELSARE B GG
(BATVRBEHNQTM, ERNERFF RVNBTIEE &
ERIRNEREZ, A EO.Q% KHZ CH,CH,0H ik
MY, ERNASESFER/ N, B R B 2SESF 5
RERRR, BE—E, BAERN, T RS EEZs), N
RS 7 EE B AR M S K, 250 °C B 7 BSR4 A R R AR AL 3T
B, & Q@%FK 7 2 MPa N EER R MR ET WA, B
TRESERE—EN, CEMCBRCEMNEFENZHEHEE
&, N 23RN 2 MPa B 7. B8 7 BRI B MR E L, $h 4@
R~ 250 CR OB O BRI F BT, =RV
PR, RS T AH-TAS<0, R S8 B 2 31T, A $51% 3K 3%
EEMNELET, FREAREEENR, BHEFERZ, =
RNBEARERE,B 512,250 °C 1.5 MPa &, S (2B ) =
95% , 3B A, FSIRE,S( 28 ) B/, CHBR; ERNASKE
DFHRNIRR, B RN ESESFHRATHNRRY, BRE
58, T RVATFEEERN BB, ZERREFEMEE R, BT
BREDREM B ZBRRIEFEM S T ,D i,

I crnvbthnT, T RaMTESD, = k5
A= MR FEOREZ S, RN ERHA 2 .
3.C fIFhm B AP h
(AT T\ <7, , S h B ESHRELIRSREN T, K,
AHRE SRR, AENERBEAR, A EREAS, R K
Fe(s) +5C0(g) == Fe(CO),(g) ¥ EH1T, NiZ KKK AH<O,
R, 8 A IEH; BCE Y Fe(CO) s A Fe IRIE=HIE, A
RS, CO BEIMBF X, AER, & B 4, T, K A4 RN
Fe(s)+5C0 (g) == Fe(CO)s(g) K, T, XBEERKN
Fe(CO)s(g)=="Fe(s)+5C0(g) K,,MERERE,NFEEE
HABABEEKLR, B C IR 1ZR A AH<0.AS<0,1RHE AG=
AH-TAS , Ft &R E-TAS SEK, Bl B AG 3K, # D IE#,
he4 KERNBES

1.C  GIF& AL 3T R A28 % vk
(BEAT) e o) R P AR (T R Y R R JR A R B B i
EAS, FrME AR LA, R AR AR 4 1T, A SRR,
MR o MIZ R SR TR R, BT DO B SE Y, TSR E
WE s, P BORER/N, B IR BB E T A AN 1 A&
AR N T EBEAT I ARSIEWLEE, T E AL 1
B SR IR SR, [ AR R SRR B 4, C B X EE RN
A2 eT A, (R AR T AR M R P RSAELER/N, M
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M 2540 P IS RE R iR S A B i ok, U A b7 T B 4 A
M BRI, T M Al P IS BB, i 515 M A2 IR E)
MRS REFEKR,D #HiR,
D EEH B TAAN R B PFA T R AL
ST VBACIE BB # A8 % 3T 5
(BT ARER N AR TN, FREESEDS FEBNR R,
FrZ IR i) AS<0, A TE# RSO/ THREQ, D—
QBB E, M T C—CHE,B IEHH,;CH, # C A, H
BEN, KAOKZIEF,CH, FHRERH C SEEFM 28
ZHEVER, f C—H #WZ,C TH ZRNF C TENLENH
CO, FJ+4 1h#0 CH, -4 4124 CH,COOH HEY 0 4y, T A0
RRGEREHREIERE 1 mol CO,, BB BFMH AL A 1 molxdx
6. 02x10% mol ' =4x6. 02x10*,D £512
B B A TE AN HH
A

(#R47) & o7 40 2 &= & 25 BH,NH, +2H,0 NH +
BO,+3H, 1, AR R H AS>0,A TFH#, IMARNEEHNT 5
NH; &5, BRI FENRKIEET,BRENBRSE N, EH
BRESHPREAS,BHER ARRNITA, £/K2 g H, i, &
##% 1 mol B85, C IEH,; ARYESZALIEE O H, SR Y HI 7
KAFRRE-NERTEBIHEREFH, ER=1ERF
N BH, FAERTEE £ M H,, #5% H,0 AL D,0, o B
& HD,D F#,
4.C ZEBH R EHESH
(RRAR ) ) — R EkA & 24028 CO, A H,, 4 F 4525 CH,0CH, 1
H,0,RERFFEERFITHBERNA 2C0,(g) +6H,(g) —
CH,0CH,(g) +3H,0(g) ,A I[E%; TR IESEBIMEMR, B MM
K,AFEBM0>C>H, BRMEX(0)>X(C)>X(H) ,B IE#; /&
LR, R REMIB, 1B R REBRRE, BRAR
AR AP, RESEAHN b3 — b4 (B H™ +CO; —
mono-HCOO " ) ,C $8iR ; U FIMA R RE L& 4 M R N A4E
B, SR F AR RE T AR E RS HEERE,D [,
A BB RS AR AR AR
(BATIAH=4A BN BEE-RNYNREE =R 2R
BN REE, ARNAR TN, R Y BEE £ MY
BEEES AR N AR, I 1 mol C,H,(g)F1 1 mol H,(g)
FIFAEZ AL 1 mol C,H,(g) FUSEEE/N, A $51R; AR h R O

H,a=-129.6,B IF 4 ILES Y AN 8L B 5059 FAE T 68

BHEEEK ENEEA, R R EH/)N, B R HETHEL
B MER R ENTZ AuPF;,C T8, e BRI E,
WIS R ENE RS 1< 2,D B,

(1) R L REE B 0 LB, (B AR IS B
KB AR

(2) EFAAAER T, B, EREMFLREE, HERE
HEALAE, AH=E,~E, FEARER N R R A REK
ERERALN

(3) TS A SRR B 0 AH, 3 BN E RS
A R,



| papn ) o532 APP
6.D B A AN R P FIB AT 8 kit
[ARA7] 1-8-2- T BRI B BT, TR, A 4212, 4 A 3-8 -
1= TR S B B30 15% , 1-38—2-T W6 B o 80 L 1 85% , &

0. 85a
mo

18 -2-T BHFEH R RERER 1+ L7« min™',B45#

BREETMEREETN, AR 3-R-1-THHBE X
AH, +AH, B 198 -2-T IBREE AH, +AH,,C $51R 1R 1R
BRTM, E— S RNHERERTE SR NHELEE, BB
—H R H MK 1,3-T ZERABRIEB F A RRS,D IE#,

7. (1) OB BEEFF N=N _H—H W3, ik K 5 iE %
QR R, KBEREHR N H SRS, FEERBED, RS N,
TR
(3)2NH,-6e” +60H ==N,+6H,0
(2)DC, Hs A CH, WiEHKBEXTF C, H, HH C, H
BITELEE, BTLL C H,, HRERR A FHAMRER 22.028

. Cu/7Zn0O
(3) H,+CO,+HN(CH;), ——H,0+OHCN( CH,),

@HCOOH @H—O0—D

RS W R AL R R AT BB T
(#847) (1) ON=N.H—H 7£ Fe R AW Z, Fe (WEE S THRR
BEMEETASEE, REEZHNEE, BFF N=NH-H
WIS, IR R R ; QRS AE Ti0, H, RE LK, Ti0, H, B E
RFEREE, SRR RHE, UEX 3 N H & Aa, &
mfsh, 185 NH, /=5, Qe 8 ith X KOH A% B
B BB, NH, o ML, ZE AR K B F, AR AR R = A
2NH,-6¢ +60H =—=N,+6H,0,,

2) OBEEZTH,C o H g B4h CoH, TEHEERT CH,, &
W CoHy HISELEE, Bl CoH,, S RER A FHEABE X,
@C H(1)—CH, (1) +3H, (g) .CoH,, (1) —>C Hy (1) +
2H,(g),7h B, R ZIEFR A H, A& 0. 021 molx3+
0. 393 molx5=2. 028 mol,

3)ORET T4, % B4 Al DMF g4 58 =8 H, +C0, +

Cu/7Zn0O
HN(CH;),

H,0+OHCN ( CH, ),; @[ HCOO] [ NH, (CH, ), 1"
74 DMF #1 H,0 f1d 42 i th 227 4 [ H] [ HCOONH(CH; ), 7,
W BRI — R LR =¥ 0h HCOOH,; @ B T 1 40, 4 A A9k
DTHE-—NERE W, KA D, N, YKALEMA N

H—0—D,

X5 WERMERSHZFEGEGIH

@ (ex

1.0 ZRElgR AR ALF A )
(FRAT)HE ST, H, AURORHEER, CO IR K, i
L XY ZAARIE(CO) tn(H,) 9 1:3,1:2,1: LKL A TE
B m RERIATAIE n(CO) in(H,) K 122,155 2T EH CO
MHAEEHER L, WREIERELER o (H,) =
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a(CO) ,B IE#; 1ZR N A MR N, R E, L& IEEZ,
CO My At IR, W R I %% -7, C 8, B b &0 R
T, B E RS R R IR A ER o (H,) A, TREREE

s K= c(CH,0H) 2 g ¢(CH;0H) . .
TR o) - e o) et K et

REIBK,D $HiR.

2.C EZBES -YrakFTHaEE
(#BA7) R T 40, 7 208, NO &AL 0N, 17 B FHE
QSR BN, 12 R R R, AH<0, A $5i%; HHERE
LR, dhsk b IR NO R R R T sk a, iR BAdhZ a KT
B ETNO%1&?%@211{6’]9@%,£m,&}* R

KRR BN AN ERIEA B iR fik b TAM REI N =,
SR AR B T, NO H A EREIR E I & iR/ N RE N 2R
Eds, mUAEXEESBUREEXREE,C EH; 8E &4
T,0, WREEK,NO BRI/, M NO B F B (L &8 R, D

ST =)
HlXo

<H»

3.B B PMEAG AT AR R0 IR A 3 R 0
B EARE

hn)

BEEDNT / mETH M ARERER 0.5 mol - L, R
ORIER v, =k, (M) , R EQHKIER v, =k, (M) by by
REBHNE—REGERPREOQHREZ LIHLNR
TLAY ZHREEMZ LR AR T RRPRN A4 R
FOM+N == X+Y @QM+N == X+Z, AR R4 H
c(Y)+e(Z)=Ac (M), HE T A 0 ~ 30 min, Ac (M) =
0.500 mol + L™'=0. 300 mol « L' =0.200 mol + L', ¢ (Z) =
0.125 mol + L™, 71 ¢(Y)=0.200 mol « L™'~0. 125 mol + L™ =
0.075 mol « L™, IR RAFF 48/, AR Y A Z (iR E = th o
0.075 mol + L™':0.125 mol « L' =3:5, &R FHELEE

IR R S D@ L 8 /J\ﬂFE%Ev:%?FD%

\f%%@ﬁi%%i&EE%%Dé%{{%o

[ #RA7 ) 5947740 30 min Bt ¢(Y)=0.075 mol « L', U »(Y)=
Ac_0.075 mol « L'
At 30 min

M, B IEH; AT ARR R Y M Z FIREZ A 3:5, AT

=2.5%107 mol + L™" » min~', A $512 ; BT

&&éﬁiﬁ’%éﬂﬁf&ﬁiﬁ%ﬁ’ﬂ M #ALE R Z,M 3240 Z e (R

ig%ﬂOO%z&.S%,C%i%;v(Y) w(Z)=3:5,800(Y)<v(Z) .

<oy, RS BIEWRER KR, R RS RN, AT U DAY E L BE
IR == |

RTFREQBEHLRE,D $Hiko
4.D  ZREmCEFR IR R TS ST
(BBAT) b S PR 40RHE n(CH, ) :n(CO,) 4 1:10S,CO, BR




e xam B aZaarp
FOFR R RE , 0 H, ( SRZ | B0 Fi4) R A7, M) CO, Atk
H—F&T CH, A TH, —E&ETEASRECHNTUES
RRERE , M {7 A a4 H, B9/~ B8k, B E58, s Rt
T4, R ] FAM H, 5 CO (M RH B L EARL S 1.0,
H, 5 CO fI¥RE B L EBART 1.0, B EETRET,C

EIE]
n(H,)
n(CO)

RHTIE R IR ATHEAF TR T 847, D 38R0

By ¢ ikt s b D RES BrA e D B
") T R — iR, B )
A = =B (C0)

T, BRI R TN —EYRHNENFm.

5D E&EH AL KRG FHESIN
(AT AE P I RET S, lg K, BN, B FEEE K, B
NIERREIS, RE | NFEHE BB, NIZR R AR
Bz, il a<0,A S8R, BB E 2T M, X R ZEENY TN E 703
INTERENZENYRNEDH AL R R T RIAZFE
RS, R IE@#TT o; >0y, B IR, ABERTH, R T 1
AR, TR E, W e s, BB E 2o
600 K /5, 7 &R ECRFENY RNE S B REZRTHE
RIFERIEE, AL 600 K EHSREN R 1 Mgmiz EXTFx
EIL,CH#iR BRE S, thsk B XY R R & 2 87t
&, HBEST 600 K i, 2B AR RAEDEBMR/N, IR
1A REHNS, k] FEr@Bs,Co 5~ B R
HESHTTS, tih4k B & CO - FBNYRNED KR
ErZ,D E#,

6.D ZEEACERBEEARRYFHESH

AR X 8] H )

[BRHF) 54 0, ( R SRy Il qnajfmﬁ@u%x 1), BERMEI
ETTe

BB TR C,H, OH —%x 1), B IES R T

I CO, ( —%x]ﬂ) SRR =5 T X%—EJ& I X%—EJQ

W, AH, =~ AH,=20H, ~4AH,) A T4, T ALK B L

AR EEKEBL 10em EEEELTHR, TREERALKET
REWNV,ED0, B H, &, 3% H, WE R/ ,B EH; HATH
Ny (C,H;OH) = 1 mol, HKEEEL G 1 A, nyy (H,0) = 1 mol,
&5 |/ /BF S N n’iﬁﬁz(HZ)
BEKEN 2 cm E¢’$1§IE¢7@M(C2HSOH)
3.6 mol,# C,H,0H 0, # {4 X4 100% , RIFS R FFIET A

1X6+1%2-3. 6%2 n..(CO)
”%’%(HZO)ZMm01:0.4m01,%m7:9,e
2 4y (CO,)

H gy (CH0H) 5 1 mol, R IFIRIR F P18, nyy (CO) =
1.8 mol n.y(CO,)=0.2 mol ,RIFERF~FIE, WEKRBRIZE

. _ ., 0.2x2+1.8+0.4-1-1
i 0, NYRHER 5
f&

ERENE, RYRARTED R EERE, H, 7&K

=3.6,n.,(H,)=

mol=0. 3 mol,C TF#f;



| papn ) 555 APP
ST, D 12,

M6 SEFMARD
Q@ (ex

1.B RS - HFR R RG0S

(B84 ) AH, <0, A =R, R X QF & @50 ,50,.CO H9RE
BR,RNYREEBR, REOFEHERES, WA—EFHE
AH>0,A $81R; Z A RZ WA, Biff 5 £ S, 5 AH >0, 75
BE,RNOFHERB,S, FEHTEIBK, & AH <0, 1E
S0,.CO REBANREONEMA FREH BN REDOHF
M, S, (g) 97 = K 218k, B 1F 45,900 K, 10 min i S, FSE
FRr=28 KT8, TR S [ N R B AT 8], S, SERR/ =M
TR NE 900 K B A& =R G RIFAE,C HIR; R
Eis, BAFTERE FNEKERTOELER, BE S
BENESSBERES, TUANREESSHET,D 1R,

2.D  ZREAE SEF AR AR R B ST
(#3847 ) d &5, 260 ~ 280 °C, CH, OH &% f9 F E B R & Y
Fre MR, m Co, HURMNTEEREEASIBIEA, MK
K1 Bﬁiﬁ)ﬁ%%i@iﬁﬁ%iﬂ,éﬁ EEASTEHIEDH

50,AH,<0,AH,>0,A TE#; R 1 A SEDFEB/NIRR , &
AR, ERIEK, FHERDHB,H0 MRENEAEERT
CO, M H,, ;e iz T ¥k #5h, B IE#; 488 & T, CH,OH
WM SR E R T FEE , 15 BB R R FF 45 B 5 AR E) B 8] P 4 A
CHOHNEEZ, k¥ | WERERF RN, C IEH;220 ~ 260
C,CO, BN RN T EER R B = b 5555 1%, 155 B8 B IR B 7
BRI FEEEHs(fF CO, BHEEFER) MEERATREIL
FHEIE@BE (6 CO, WENETS) NEE,D iR,

R 1 RIS THE, BT ERY | 107
OB, 2 — MR R S R, AR

3.0 mREACEFALEK R IEFESI

(BRAT ) ARET BT, K 1 5 CH MEUEET CO,
AR, R H CO, MENEXRT CH,, BN R SR
B, C,Hy BB ENT CO, VR, A $RIR  C,H, AUIEFRMET
BHRARBEES, RV THAREIEREERTRET,B
B BUTN TR L FERS, FERSREYHN FEEL
R, MHRHE E At S 7R3, 400 °C B8 F3 B AU L 3 R BE 8 C, H
NEAEN « RNEFSE b SE,C HiR FAsREMER
EUFE T UG K R R E, R E S, C,H, R
BEARNIZRAZREMELHKERME, MR T k=
#,D o

DREATE I W R 5 R BT, B
RS IT R AE (LR TE (3 47, B ORI, 7 R
SIHE) , REAS BN ERLL OIS, AR S 5 4 %
o ARSI BI TR, S5 BOR R, N TR AR, T
Bt T, R R Y £ T 24T, SBUR R
TR TRE E AT, SHIRE S DA,
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4.C EEE LR PR RGIETFH S

[ #BAF ) K T 300 °C &, S AR M HEIE 100% , AT R T 4 A
[Xi2= I

B H,S R R 1T SE2VBAE, TR Rz | AR EE K F R 1T B, A&
LI, A F51% (R T 350 CHY, & REMNF 5,50, M ERIE
K,SHE MR AT BEIT 100%,S {1~ B K, B HiIR;
300 CHY, R | £ H,S R I e BFE, R B H B R v

ﬁ%%ft,ﬂﬂ%ﬂ&&lxﬂ}iml) BRSO, (g) +2H, (g) —

S(g)+2H,0(g),n(S0,) :n(H,)=1:3,3% n(S0,) =1 mol,
n(H,)= 3 mol, 300 °C A, SO, ML EH 60%, BIEFE T
0.6 mol SO, , RIFE=EITH:

S0, (g) +2H,(g)==S(g) +2H,0(g)

n/mol 1 3 0 0
ne/mol 0.6 1.2 0.6 1.2
ny/mol 0.4 1.8 0.6 1.2
H,0 f9fRIR ﬁé&zﬁ#xm% =30%,C E#, &

0.4+1.8+0.6+1.2
Rz 1 SRS FEOB/N, R SESFEHIGK, B RER, R
[ FEERE, RN FEEaB,S 2R F AR MR
/N, D iR
A RS ARG R R AR R 6T ST

BEDT /) —E&H T, A% E FTFAA &5 H R B

ES]

FEOTLEFER 0,1Z R RETEA; QF — G (36 —H+ TFAA,

TFAA £S5 R, &G XA, T A EWT], R TFAA
| Xfies |

REAHO0,TBERNOHE TLERN,t, ZEHNERZ, 3
H 25 0.02 mol - L™ A TFAA AIRE 524 0, B R DT
BRES; 1, BWZ, TFAA WY RN E /N F R85 /S %,
TFAA 755 S8 2 A E ¢ (G) +e( TFAA) < 0.08 mol -

LR F th B E,

(AT A EAST T A, RZ@F M H 5 TFAA 2 RAI &
Z ek 1R B H FRE/NF 0.02 mol « L7 R 73D
AR TRAA B3R E/NTF 0.02 mol + L', [ 1, B %, TFAA 3R
B2 0,7 BFF4ART, TFAA AIRE R 0.08 mol « L™, S0 DM
TFAA fRE/NF 0.1 mol - L7, B I0 R DM E KR E/NTF
0.1 mol - L™, FAUARHE E 177 ,A IE58; AT 40,1, BFZ,
ER2MNTEE,Te(H)+¢(G)<0.10 mol » L™, FTUER T A F
15, B #8512, HETT A, R RIFFEE TFAA §95R B 3t TR 0R /N 4
0,0 E F0 TFAA 45 F (R ROE R R, &rm,w E1R/N, C 55
R BFZILH AR E R 0.08 mol « L7, TFAA 3R B 24
0.06 mol - L™, A7 G £ & 4540 H F1 TFAA B, TFAA f3R &
69 0.08 mol - L™, 11 G A A, H #1 TFAA R K72 T 3 & 7
FTAR RAR B S , TFAA (R E—E/ VT 0.08 mol « L™, D $41R,
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T s e asuin b AR B, LA o LB
B BAR PR RANNER, BB BERES
e,

H TFAA E

CF,COH F

G

6. (1) +49.4 (2)OEmMAKESHAE, FFFRE I Em@i#eT
R FE S CH,0H #4L 4 CO,, #E CO EFETH
QKRB 1K AH >0, ABIRE, FEIERBR, R 1K AH,<O0,
FERE, TESE B, #E CO EFM EF; RE M AH,>
0, REAS, FEERKS,EE SRS CO,,E CO, iEHF
M EF BN E/N T RIS (E CO S AR ImIZE
SRH AR B R B AR R0 P S AT
(AR) (1) R = & & T+ R T, AR BB 25 Hr E 22 T 40, AH, =
AH +AH,=+90.6 kJ * mol ™' +( -41.2)kJ » mol ™ =+49.4 kJ + mol™',
2) QA 3 NRETHM,H0 AE5RE T, 25N,

H,0 gk EE A, RN T M FEH<IE@Zsh, £ H, fEig

ETT

N TRE LTS, H, EEINM CH,0H MR, #HafExk
[ 5 I

At
RE I a7 , A ERE CO RN TR

LEEWI%
Q==

il 2

1.C RS > Fu# P45 3h P S0
(BATVEEARRE, FEBHAEE, A SB1R; RNER ALK
A, ABETH,L E L, AEEEEAHAS, BBRRNERH
BRI, REOARRR R, MR @A R R, B AH, <
0,B $51%; L, 183 L \BERS, AR NQITREEX, AR
HEENEYRNERD, BREA S, RERKOE LT,
H,0 M EG K, AT H,0 fIER K8 K, C IE#; B
EH, L, A& CH,OH MR 4 HUNF CO MR R AL, R &
SMEEEEIT L, &, R @4 A CH,OH B3R/ NF RS O4
At CO R EE - R N(QIEFE CO FIRE, it CH,OH A4 iR 271\
F CO MAEMZEE,D iR,

2.D fBERE AN AAE AT
(8847 ) E AR DCO, (g) +4H,(g) == CH,(g) +2H,0(g)
AH =-164.7 kJ » mol”", R /€O, (g) +H,(g) == CO(g)+
H,0(g) AH,=41.2k] » mol™ , R D-2xx ¥ QT B BIFR L,
HENMEEKRKEL BRI NNBE AH = AH, - 2AH, =
-164.7 kJemol " =2x41.2 kJ * mol ' ==247. 1 kJ + mol ™ ,A $51%, 5§ F
£ CH, IR AAR R, Bt DUR TS 1) S &2 Bt 47, B
CH, NP EMHERENASMENR,B #1%, BEERIT M
CO, WP HERmERENASEREENMEETFHS, R
A 550 CHTL CO, &AL ST AR 74 3,550 “CIE XA AR CO /Y
Rk =, T CO, BISEBREENE ST+ 5 IEBEAR, 72 350~ 400 C £
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AN &S, T Bz 7 #1414 CO, & N M ERE % 350~
400 C A& 4,C 1%, C0, A Y CH, RN RN EERS T
BN, g KR8 o] MUFE R N IE @& s, 25 CO, I

&%MKﬁfﬁl%&fmﬁmTuﬁ%ﬁﬁwwﬁﬂx
@1“

BHER TR npy (H,) , BT UIRS CO, BT EHELR, A
FhTTHEIREAE CO, AR RIKE X ARG, D T,
3A @EA SRR BRSBTS

N
ERER

1 ARIEFIEEHIBT: 550 CH]L n((D)=5 mol, LI EYIPNAET
n(C;Hg05)=1 mol, M{ARZE Fn(C =3 mul ARYERR R F 7 18 H o,
@%LKEJ ERFCOSCH,, WW&] REFH,

400 450 500 550N 600 650 700
T/C

i RELEEDNON. BEREAS, HEQOBE LR,
BES, RN I FEEOES, COMMRMNEEX, KN
[E &), COMPRMEEA, MiZLBREKCO,
BEAS, RNNFEiL s, CHAYRNERD, I
& QR EKCH,
N J
[#847) 550 CRBf,n(H,)=35 mol,n(CO,)=2.2 mol,n(CH,)=
n(CO)=0. 4 mol, *E TE C R ¥ %F I|\E; aJ ?%EI‘ n (Cszoa) =
n(C)-n(CO,)-n(CO)-n(CH,)

3
n(0)-2n(CO,)-n(CO)-3n(C,H0;)

n(H,0)= : 2 7.2 mol (T

=0, R 0 BEFFiE, T2

9 mol-7.2 molx
9 mol

100%=20% , A TF #5550 °C B, n (CO,) = 2.2 mol,n(CO)=
0.4 mol, M| n(CO,) :n(CO)=11:2,B 44iR,400~550 CIHE, ki
BEAS, RN & EBE,n(CO,) X, AR
WEZsEEER, N H0 (R ER/),C iR, B AERE,
cN 1 FEYRBs, Ry D FERBE, kN FEIE R
50, H, (I RAIER/N, D FiRo
(1)<0

(2)EHHHEI R M % % ;NH, 1 CO, R R E# K. CO,
L EES

LA L3 AT, B R 6 )

(B47) (1) HEGTHREHS . Jg KR/, IEERENAS.
B REAE N, NZ RN IE RN 2R R, BN AH<O,

RIBEMRNR=RXEREKBREREE N % —R.K
RN ANERESEIRN, BIRNBRIEM, LORE™F
AR bE T DUE YA BI B R R 4 T B NH, # CO,
HRER Y, NH, F1 CO, AL E M K. CO, i L&
S

MAHRTFIETE, EREE) , M «(H,0)=



£ pnan
5.(1)5
(2) DR R AR R R, FEERBHEFHT, H,O0(g) LA
BA,ERBEETHRN, EUFFEEZRERW,H,0(g) T
ER ARG IEELAFFEETE ©QKHCO, K,G0, BFREH
MR ERERE — BB R NE
(3) DF x=0 B, HEMAH CeO,, AMMRRE, IRHEM 0 FFR
n(H,)

.4 CO miLH CO., 4 CO MMmRMBRUN, o0 10K
432 DC.Fe.FeO @HB 1w Fe,0, {EH RS, 1 Ptk

A COMER, BEEMAE C,EMMRR, SHELFKE
KASTHE, TREEMANAR,ANTE | EEMNEEER
5. 5RIFEMNEERR, T HEHATTHR

WS LT R BRI A, 3 R F A B A E R
HEo R 5 BFERMLTHE . XANER REZ S
W

(BBHF) (1) RERE = RO SDEE- £ E5EeE, T
%ﬁz&ﬁ\iﬁ’\] AH % C=0 H—H C—0 .C—H O—H, 3 5 fiff=
2) QI AE 1, K,CO, BB R CO,, &4 K K,CO,+

C0,+H,0 ==2KHCO, , ¥ K,CO, AR RERSN, £ HE S
KHCO, , i1 KHCO, & EARN /N, BB R RFIABIBIG
LERMTH, N EERE, K,Cr0, PR Cr TRA SN H+6, 40
FRENES, BEREMM, ENFREIEBAXREFR, EE 5%
EESUWARRRE, FERAFN—ERENEMDNENE
WHERB R B, X AT DUR R 5 B RN R
B BT, BEIE S KFIE AR R 10 14 4 T S S Bk i ik, A TR 2B
B,

3)OHBAEZTH, X x=0.5 8, CH, L EH 60%, N
ngy(CH,)= 300 mLx 60% = 180 mL, 2 41 CO #93% £ 4 =

MXIOOW =80% ,0 n, . (CO)= 180 mLx80% = 144 mL

nsy (CHy) ’ o ’ ’
n(H,

*ETEZqﬂiﬁlﬁﬁfﬁﬂ,ﬁtﬁ#}ﬁ%’%qﬂnéco)) =2,Mn,,(H,)=

144 mLx2=288 mL, ¥4 AUARER ST T CO #1 H, 92 1EFR 4
432 mL, Q#FHHEKS CH, RNEHEANR SV RAES R
TH5HO(g) RE,FHARRE RFERES CH, k2, W7
MBI BEEPRAFE,ES CH, REENRESREENES
YL =HESBRIRE H,0(g) R, N = X 54515018 F
1, C Fe FeO LRI 0T 5 H,0(g) R,

Rl fE 55

6.0 @A ENFPFHGEL GFHTRF
(BBAF) RN~ HR %, Mhsk ab R3& §( CH,COOH) , g

n(CH,OH)
n(CO) '’

n(CH,0H) #&/0,5( CH;COOCH, ) &1 X , 5EBR AR, A FHiR;
TRNHI AS<O BREA 500 K W ER4 R, 0 AH, <0 By 4 @

% c.d /K5 §(CH,COOCH; ) , B $51R; %5 » = BEE
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B LT, BB E 40,38 EFH 7,6 ( CH,COOCH, ) /), B3R
EASEIR R thif @37, AH,<0,C 442 BET S, BIR R F

3

i B, K@/, WFEEFHK(L)=K(M)>K(N),
D IF#,

S(1)-41.2

(2)be

(3) REOREW TR T REQMEN 88, & B (DAY iR Z I K
FREQWEZ KEQWEKGEAXTREQ, REAGE,E
AN REERRERIBEEER, ASRE, EREQMIEZFEME
HE, REOHMIEFETE (SUREABSBRATNREZDOK
AR MR, X T RESEERIW)
(4)b
(5)i.#Kk ii.0.675p
. R R LR, i BAC S R A o 4 AL F T
B3 RS P A R A
(BBAF) (1) RBEHTERE, RNQ-REDE CO(g) +H,0(g)
—CO0,(g)+H,(g) AH=-41.2k] + mol™',
2) REFHEEAVRHAAEE, RESENEREANT, B
BROAT, SRR EREART, MEEBREATIERAR
ROR B FERTS 2 IR, AR EOQIT MER BN ERE
2, CHEREMER[EZRNE,RIE pV=nRT THSKREERS
FRERDRNE MR, i Y5 ER2ER AT, SEEYD
FMEN AT, RVIAEFERES,b E#, 5 H0(g) IREAR
T NREOME. SR EEREHESE, R OKE F &, it ot
HCOOH (g) IR EHAZE, M @ik 2| F &5, c F#;CO M
CO, MY ERS, TR IRBIE MRV REABE, WTER
A R R IR 2 RS, d $H1R o
(3 )M%l?‘ﬂ%ﬂﬁ&@ﬁ’\]%{{ IR T RN@MEN R, A
WEZEFHTREOMREZKFREQAIRE, £ XDOH
MR 100%,
(4)#hnJREIF CH, ;& ,CH, IV FER AR, a $51%, 150
FR CO, B, BFTREGFHIER,F CH, NFEEHE
FHe,b EF EERESEFHTBA A S, EREBXNEY

FHRERZ , FERBE, CH, MTPERUETE, ¢ fHiRo
(5)1. %&)&@=&}§®—&J§@,ﬁﬂ>{i/\&ﬁ\iﬁlﬂ?\
&1

AR AR, TRAEERNOM@, MEEC, BHNEE
KL n(CH,)=n(CO,) B, % n( Ar) 1RA, I CO, 5 CH, HF4
BAEJLTFES, MN TSR LXER NG, N n(CO) : n(H,)
FMELAA 1; M REHE R T Ar &8 TR, CO, FNF @A E
AT CH, (I FEEME, NERNOINEEERND, R NDHE
FEH, FEMCO,En(CO) : n(H,) NEKRT 1, B REHAR
HAr Z 8 T, FERRP(CO) : n(H,) HERKIE K, ii.a.
b R FEAR B Fn(CH,) 2 n(CO,) : n(Ar)=40: 40 : 20,%
WHEHE R R (CH, ) = n( CO, ) = 40x mol ,n( Ar) = 20x mol, & |
INBIA AT, T R EEAERNOM@, £F CH, RE5k N
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@, LA RS 20% , B 8x mol CH, 57 R NG, {R1B
FRATHA 8x mol CO, 57 RN, i CO, f T K
% 30% , 1|75 125 mol CO, 557 KR, &1 4x mol CO, 57
BER@, BHTH=EBR.

RE® CH,(g) +CO,(g)=—2CO0(g) +2H,(g)
n/mol 40x  40x 0 0
ng,/mol 8x 8x 16x  16x
ny/mol 32x 28x 20x 12x
RE@® CO,(g) +H,(g)==CO(g) +H,0(g)
nys/mol 400 0 0 0
n./mol 4x 4 4x 4y
n</mol 28x 12 20x 4y

Fo LTI 40, SE458 n( CH, ) = 32x mol,n(H,0)= 4x mol,n(CO)=

20x mol,n (H,) = 12x mol, 4 Ar R"& 5 & 7, A L % B

n(Ar) 54 20x mol, AAFEY RN EZ LETYRHNEZ
e

32
bt .p(Ar) = p kPa, | p (CH,) = S0P KPa=1.6p kPa,p (H,0) =

4 12
P kPa=0.2p kPa,p(CO)=p kPa,p(Hz)zﬁp kPa=0. 6p kPa, firlXA

p(CO) «p'(H,)  pkPax(0.6p kPa)®
N : J K = = =
&R K, p(CH,) - p(H,0) 1. 6p kPax0.2p kPa

0.675p" (kPa)’,

B =2 5) AT, mEAEERHGOO =1 kK
2 AR TREBAR S REG=REO-EN®, it
R G 47 AT B T, 55T WA B R D5 R @, 3B
TAKBRFALERRR, GUAFTR, BBEE, =
TEREEE ER R, AREFME SR 1
ER OFERDRE@ORE SO =K EOMANREER
N®o



