( 0)+0,(g)==2NO0(g) AH=+181.5kJ + mol™

MD1:1 2800 CLUF NO i ETHEMNEETRZEET
%‘,‘—%iﬁzm{% FEME TR ;1200 C UG NO BB ZEREF ST
EREE N NO B A2 EEm
4)([D5.48 (2NO,+7e +8H == NH}+2H,0

RS LT B R R B LA 8 A

(BB (1) mE585RNERNOFRERN N, (g) +
Oz(g)=2N0(g) OB REASHMA T EANYRER

T EESER = ETRA- R RERF R TS

AH=+181.5 kJ + mol™',
2) ARIERARKIETI 4,800 ~ 850 °C A NO H=FK& 5, N, H7~
X’MEE M 17 & 1L B L 4 A NO B, 08 & RV 4% %) 78 800 ~
850 °C,A TE#; AL AEAL /N R AR, TR AL RS K R N L 18, AR
BRBHETH,MEHN, ARNARRRTERLN, 8 KT
RIEMLEERUN, B EIR I THR P RN (AR, B
SRS FEIEAR) B A, SR EEEN N RS
T EEE, E TENE RSN EIE R, S8 NO FIE R T
B¢,C%aw< AEMELH TS REAEFME,D T,

3) OEMEHAERN, RSAVREE A, R ERHR,NO 1
H%B’%Kﬁ;%‘,ﬁ%c NO OB R %, R BRI b 11, @i
ERE, BBETE, o DN FEERE A ELE, EHE
RIS, WL 4 BIR N,

4) DIREBRIRE TR T2 NH; +H,0 == NH, - H,0+

c(H") »c(NH, - H,0) K, (H')

—

H+ = = E_l_/l\EI H+ =
’ c(NH;) K ey 0 F ¢ (H)
¢(NH;) K07  (0.02x1.0x10™\ = . |

[7] =~ (7_5) ,c (H ) = — x
K, 1.8x10 3

107 mol « L™, pH=5. 48, @ F € 2 o7 41, NO, 7EBFRIS BT
&‘ELF&}*%EEZ 2R T, RIBTRFEMBEFIER T

B NO,+7e +8H'==NH,+2H,0,
. (1) C,H,0H(1) +30,(g)==2C0,(g) +3H,0(1)
AH=-4Q kJ + mol™
(2)= 2

(3) DIEEEGE T, ERERLL, HY TR E R ER, F
ERFEREAEBEE 220
(4) DAFE @Mn” +2H,0-2¢ =—
RS L R R R s A

(#84T] (1)50 g CaCO; B9 J\mijj e

Ca(OH),+C0O, == CaCO, | +H,0 T;EDZ@ PR A BN
n(C€O,)=0.5 mol, RIFFEF 18, &1 0. 25 mol £ B T & MM
HHFREN Q kI, BT 1 mol ZFEESEE MBI FIFE S 40 kI,
NFoR 2 BB a2 7 B2 200 C,H,0H (1) +30,(g) =
2C0,(g) +3H,0(1) AH=-4Q kJ - mol™',

MnO, | +4H" 34

50¢g
-=0.5 mol,

2) Hﬂ‘fﬁﬁjﬁiﬁﬁzﬂJ%/\%%%%E%ﬁﬁﬁéﬁéﬂ%%=(i—') RN
0.02 0.1," N N N
212 AREE, - (ﬁ) n=2, R R RER RN

0.18
#E3EKIEITE, k—o 3 Lemol" «s'=2L+mol" «s™',



| papn B =53ar)
(3) DERR D SRS T 5K B R, 1BIE AT, 18k 3

| XK i |
CH,CHO )
t[%} SABIEEE B 5 R ENESERA,
BLTF AR, P& E%R T @B 5, CH,CHO P &5
n(CH,CHO) i i
REE, @A ,ﬁ\ﬁw: 1, %/ CH,CHO (g) B9
BEALEH 50% , A2EA CH,CHON, % 1 mol 7t = B=t
CH,CHO(g)=—=CO(g)+CH,(g)

N300/ mol 1 0 0

Ny /Mol 0.5 0.5 0.5

N4/ mol 0.5 0.5 0.5

PR YRS E  p (CH,CHO) = p(CO) = p (CH, ) = 100 kPax
0.5 p(CH,) xp(CO) 20 kPax20 kPa

Y _20kPa,K =
140.5+0.540.5 %

20 kPa,
(4) DB A £ Mn™ KK BTF K £ FU/REAER MnO,, MnO,
AN CEANCENERN£/H Mn™, & & &4 CH,CH,0H -

p(CH,CHO) =~ 20 kPa

2e’=—— CH,CHO+2H" ;8845 B & H' {8 87 4 f 5. 2H" +
2e'=——=H, |, BARE A H THE/ BARE B, F L BB AB

FARH pH A%, QBHA F Mn” kEXBFLEEUREE
B MnO,, B4R 5 [ 7t 8 Mn® +2H,0-2¢ =—— MnO, | +4H",
®F &R CH,CH,0H-2¢ == CH,CHO+2H" o] 471, 4 4 5% 2 mol
CH,CHO R}, %:7% 4 mol 887, BBARE A BRIR/=4,4 mol H' &
BFREIT R ZEBRE B, BEREBE 2 mol H, 24 ,ABH
ERBRREBLENZIA 4 g6
(1)-2718
(2)OT,>T,>T, ERMAWRHKEE,HEZET,ASERE,F

9
BEmZ, |- THHTEELEAS ‘T;Zia

(3)< 2C,H,+2e +2H,0 == CH, =CHCH =CH,+20H"

CLIx10° 1
(4)D x70%x— (2BD

96 500 2

A A F R R 4 A
[RAF) (1) RS2 7F 101 kPa A, 1 mol 4% i 524 IR 1G4 A
IEESYNAMHARE, ARBEIET S 59 R EH
#nEHER.

(DCH, =CH—CH =CH,( g) +%02( g) ==4C0,(g) +3H,0(1)
AH,==2 542 kJ + mol ™’

@H,(g) +%Oz(g):H20( 1) AH,=-286kJ + mol™

(3)CH, =CH—CH,—CH, ( g) +60, (g) ==4C0, ( g) +4H,0(1)

AH,=a kJ » mol™

SHERARRAESARAOQONXRTE BnAEA=0-
DO-Q, HEHERTE AH=a kJ - mol ' -AH,-AH,=+110 kJ -
mol™" , M a=-2 718,
(2)DERNABRKRN, BRFH T, ASEE, FHEEH
;,1-THENFEERCERS S, WEFEE T s 2MERIF A
T>T,>To @EEBTH, T, 8ET, RAEREREY
0.1 MPa,I-T IS EEMUEH 30%, BR1% 1-T HREH
1 mol, NI

CH, =CH—CH,—CH,( g)== CH, =CH—CH =CH,(g) +H,(g)
N34/ mol 1 0 0
Ny /Mol 0.3 0.3 0.3
N4/ Mol 0.7 0.3 0.3



| pnun ] 258 ArP
TEREAYWENEHR 1.3 ml, Il CH, =CH—CH,—CH,.
0.7
CH, =CH—CH=CH, H, 0 &E S EH 3} 0.1 Mpax—3

0.3 0.3
0.1 MPax 20 0. 1 MPa x 2, % R i K°® =

0.3 0.3
0.1 MPax— 0.1 MPax—
1.3] % 1.3

0.1 MPa 0.1MPa | 9
0.1 MPaXﬂ o1
1.3
0.1 MPa
(3)AmESEETH CH, R AL TIZFRE, ZRM SRS

CH, BB B , IR A0 IR , BT AS<0; 13 KOH 32 5%
BB, R E 2 E T I, N A T — Mty s
BB A R BT A AR ER A RT — 5%, K
R 2C,H,+2e +2H,0 = CH, =—=CHCH =CH, +20H ",

A DOYUBXNBHEAH-1.0VE,HRZTHM, SBEH 1. 1x
10° ¢ mu%&m%zwgé 5(1)8 mol, T — 4 F9 5 B 0%,
AR 20, H, 426 +2H,0 == CH, =CHCH =CH, +20H ", 1l|

1. 1x10° 1
T R R B e XT0%%—- mol, QL4
FATET S RER Y, TENAN R, KT = A
RUNES, PR AR P 2 AR JE ), FRAA YR TR, B (H, ) A1

D(C,H,) f H.C TEHUENIERE, TR LR ~9, £ CO,
£

MO, FELEFMURN,

)JDD QFHSB

ADOBREFAS, FER KN a B9K NIRRT R; umf?*&ﬁ
600 °C ,CH, 3 E#EIR 100% , B EMHEH S, RN b k453

@B
RS AT RN R IR 4 A
(BBA7) (1) BARR R =R a+2xX RS b, HEFERTE AH=
AH,+2AH, = (+247+41x2) kJ + mol™' =+329 kJ + mol ™" ; %R &
B AH>0,AS>0, 8 AG=AH-TAS<0 X T B £ 3T 41,1% K
NAESREHT AGO, Jﬂw&ﬁrtm BANE&HASE,

) FARRRET, ¥ ] A, KB AR B

-
(2)1 0
(3

(

e

AR AR, R e B Hol/ N, BENEE R, 4 xyz X
&mﬁﬁﬁ%ﬁﬁﬁﬁﬁ?ﬁ}zd\,i%ﬁﬂ%:x<y<zo

3) DAEIZ 3% i 741, Ca0 T 5 CO, &7, CO, —& K A
B 1 RRH, B —EB KA Fe,0, B CO JFH™#),Ca0 5
CO, Rz CO, MREDR /N, 121E Fe, 0, | CO WEHHHE, A
1E#,Fe,0, A1 CaO BLER R ii IR NP, X o7 DA R R §ii 4
B, FEER O AEEAE B, B IEH, ISR il I/, xS
MR, WEREAKER, ESFETERLENTS,H, (EER
F O =R FN B R, C Bf; A R il UM, kA
LR H0 KRR, MEALR il #H H, D 513,
ORIEERES R SR EFER . CH,+3C0, = 4C0+2H,0,

T
RBRRASES FHIGRKNRR, BE 54 B He, R 728
RIBRIEGA, RN EESES TEIE AR BT, CO Y




| papn ) 555 APP

B EH S,
4)DEEFER T ITH,600 CUT, Bl X EEHS
BABEEXT CO,, RN a IR RREE R, ZBE R BN,
600 °C I _E , BRI EE 4L Z 3T 100% , CO, B0 REER E T = 18
AERERNTHE, ZNERELK, QR ERSEHTELT X
IR SR b FIERE, ER R EA RN b CO, 1%
WERIE KA IR IRBEBRPEEBET A, B ELE, FlRika=xR
A, T R {E#AK,An(CO, ) IRRZHLL An(CH,) X, && ™
Y+ H,0 Hibids,B E#; T EAH T NERFEHEe R
N a FIREMES FENEAE, & CO, NENEF /N, RER
—EHA,C IR,
.(1)-101
(2) D15 300 QBEKTF 300 ChH,REFAS, HEAFIFEL
K, REGREFER, DMA 4 RIE K IRES T 300 CH,BEF
5, LTI KA IR R M PR, E L E S RIEI =4 TMA, B
FRMNATHEERKTFEIRMA EFAER, S8 DMA B Xk
(o lixp)’
8 2.85 z
(o 85 P)~
2.85
(3)(DH" +CO; == HCOO " (8 2H" +CO; == H" +HCO0 ")
QT ES AT E TR M L2 K, AFFAER HCHO
S AR IR AL AT FL R M AL R S
(ABAT) (1)3% N—C $ 9588528 E(N—C) kJ » mol ' ,N—H 4
BEeeh E(N—H) kJ - mol”, T H C=0 HEa
E(C=0)k] ‘mol " RIET RN TE[6x413+E(N—H) +
2E(N—C) +2E(C=0) +436-3E (N—C) —6x413-2x464-728 -
4137 kJ » mol™" =53 kJ « mol™", #B[E(N—H) -E(N—C) +
2E(C=0)] kJ * mol ™' =1 686 kJ * mol™" , G HANANEI K H,T]
18 AH,=[ 6x413+E(N—H) +2E(N—C) +2E ( C=0) +3x436-9x
413-3E(N—C) -4x464] kJ » mol™' ==101 kJ + mol™"
2)OREFITM, Y Zn NIBLEN I5%K, FTBEAFE
DMA #4v K F /R FREMEE, AR T, 3 Zn B L E R
15% & & h 300 CH, BUFANEERS. Q¥ EERT
300 CH, MEREHS, EAFIEME K, R EE R, DMA
%T&Ki*j( LEEST300 CH,EEAS, EHXFNERE
FURE MR, £ M E ZHEI =Y TMA, B = R N A FHERE A
FEIR S E EFRE, S5 DMA S KR, RLEREA S,
DMA B0 KT A TR N @R IEH, DMA CO, 1 H, i
YRAEIHN 1 mol,c SIAE ifQIET,DMA MW EHR 15%, ]
1 DMA %540 &4 0. 15 mol , iR HE=EE L .

Zn0-Ti0,
DMA(g) +CO,(g) +H,(¢g) DMF(g)+H,0(g)
Nz /Mol 1 1 1 0 0
Nyy/mol  0.15 0.15 0.15 0.15 0.15
ney/mol  0.85  0.85 0.85 0.15 0.15
. 0.85
TS p(DMA)=p(CO,)=p(H,)= 7 85><P MPa, p ( DMF) =
0.15 p(DMF) + p(H,0)
p(H,0)= =2 xP MPa, ] K, = Pl -
2.85 p(DMA) - p(CO,) - p(H,)
2
(0. 15><P)
2.85 .
3 o
(0. 85><P)
2.85

3)OARETIAITEASA T2 METT RN TR NYH 2H”
FCO; , £ H Fl HCOO™ , Ak iZE TR A 2H" +
CO; —— H™ +HCOO" , 5 T7 S ff H" + CO; —— HCOO",
(2DMA Jz R, I EZS A TS3" ME TR NV EE 2R K, NA T4



£5 | pnan B 2z
A HCHO ™ , §2 TMA % MH1(K,

KK,
6. (1)AH,+AH,-AH, X
(2)b a 7
(3)be
(4)12 ;
ZE S AN AT BB AL TR
a3t It
(BAF) (1) BESEETH, RNO+REQ-RN@=RE®,
MR B@EIEE AH,=AH, +AH,-AH,, BETE, R ¥D=K X

KK,
O+ RED-REQ,FEEHK K, s

2

(2) R T4, O d 4951507 S @I B 52 3308
T, TR KRN, 5L M S, AH<0, In K=—% :

Ot ¢ b d T ERIEE K, B A5, 505, FREEL
BUOAS 8 E] AS,+AS, =AS;+AS,, il AS, INF AS,, =N O
A0 B TR @, X R R e G b, @
5o 7 L R PR 4 o, B A S S DRI 465 28 BB B 4
B2 54 b.a,

(3) A A, ST, PO R RO 2 M R N, A
SRR B, UM RS0 MR R, a 8 B 40,
tn K==+ 5 A0, A N R B AR

DARTREQMONFEEHEEEL AL, c DREE
AH,
Ry AH,<AH, <0, 5 <1, b B e a WA T A, BN R

B3R IR, WPE A S AN FAE A EA, ¢ SRR 0% beo
(4) HEIZ T H, NS TR A 60% RS, ENB A0 EA H9E £

_ 1 1x60% % ( 1-40% —-40%
£5% 40% , M AAT, AS g =y 1ol x60%x (1-40% ~40% )

1 mol
100% =12% ,NS F9) LA E 25 1 mol -1 mol x 60% = 0. 4 mol,
ENB.EA AS 9 E 9 58 1 molX60% x40% = 0. 24 mol
1 molx60%x40% = 0. 24 mol 1 molx60% x20% = 0. 12 mol, 1% 5
SHPFNER a mol, N F & DR E R (1. 0+a) mol, &

0.24
XP MPa
1.0+a

KD NS+H, ==ENB, % i/ K, = J _
2 wp MPa) xP MPa

1.0+a

3 Mpa
spt e



