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7, CAF, A 0.3 mol CH,OH (g) 3 min ff A %) F 43K
A ARBM 4 b T CHOH (g) 9 T4 R T % 0,

1

:03004 1o

; 0.320.04) mo ~ 0. 087 mol + L' « min”,
1
1
1
1
1
|

1
1
3 min !
]

CH,0CH, 1% J\mij] x(0.3-0.04) mol=0. 13 mol'

v (AR E )9 mol) Wﬁf&dﬁ%T °C B+ CH,0CH, —jz.
' H O MY BN ERNEMNEW, £ T, CHL,BA 0.4 mol.
CH ;OH(g),2 min FFIA B FEIRE, R\ L c T%u'

I 0. 16x2 mol .
| CHLON () #0 % £ 5 7 3% 5 o @20l Lo
1 min 1
'\\O. 16 mol « L' » min (B IEF) o 1

[HRAR ] B 22 5T 41, 7, C B B R R L T, °C BB
K EEEESE R ERA, L T,>T,, A 8, T, C B,
Xigegs T
CH,OH ( g) aqwﬁwzz'mwx 100% ~
. 3 mol
86.7%,C IE®; T, CHt, iz A FEE H 5 = RAITE.

2CH,0H(g)== CH,0CH,(g) +H,0(g)

FEIEE/mol 0.4 0 0
B E/mol  0.32 0.16 0.16
T#E/mol  0.08 0.16 0.16
MoE o ow s k- oot Ol
¢ (CH,0H)
-1 -1
0.16 mol *« L7 x0.16 mol « L 4Dz,

(0.08 mol + L™")?

.C [#BAF) E3& A K, Ra FEARAL B, 50 WA PR AL 7] 76 L T AL
B e % 5 BR (D) A AR AR AR B N 6 5 R e JE T A
B ASH ALAT BN A IR RIS EMEHRE, B YR
{RIZHLLE n(CO,) = n(CH,) A, BIE/ N CO, SREE, (R @F
BIEEB, REIE %, MR Ra TR, B $EiIR; BAEE
0,,0, 885 C R IF R K2R, TR DRk, B E Ra 1)
TR, BN R EER NOFE%S, B TEERR,C
E#RBRE T FE, KRR SIRENERY RE CO,.
CH, , £ HIEmAERE CO.C,BRREYRTEE KR KA
CO, 1 CH,,D $&i%,

D [ ERNERRBERN, TRSRETEEX
AT, A BRI KR, P& %, dh4k 1 K%k CH, &Y
YMRRESERAER,B IR CH, JBFERERS CO JEFER
Rz 1: 2 K2 FERE, CHIRM 2% p=2 MPa
B, RS n(CH, ) = a mol,n(H,)=n(CO)=a mol, HLfh 55
HEEHBERAT, FR22 EETYRHEZ L, M S =K~

VENEESRREYDE ztt%%——z D IE#,



| R AR CO MR MRS T 100%, BIE 41 aaa-
| DN FEAEEN, LN CO MR, HEO),
L h €O, HBEALE, :

(BRAT ) IRIBREE S S O, th @K~ CO, L ER, A
1B ARIE A A T 4e A AR E 3 K, CO, 24L& Fo CO M
IR, (CO)=nyy, (CO,)XCO 8980, W ny , (CO)
WIB JE 64 9F 3 i 28 K, ¥k 280 °C Bt AR ) B ) A iE A b o 4k
CO WM e KT 220 Cof,B4EIR, —TEBET, K
",f((;oj)) ABLTFABMIAT CO,, BRI KR E 7, B2
CO, HIFAEALZ RN, C BB ney (CHOH) = npwy, (€O, ) X
CH,OH Fe#M4, it & CO, R = CH,OH % FE M S/
AL, 325 T CH,OH FOBE4R IR n oy, (CO, ), MTTER
n.,(CH,OH) 5 ,D E#,

AERDE R T, B8 0 (NO,) R4, n (NH, ) $K, NH, 5!
' NO, HI3&BLLE # A, NO, E’\]%%%%?Eij( lﬁt?ﬂ#tt:
' X, EA(BEIR) BB —EHNEHET, Bﬁ%mﬁﬂm,,
| NO, AL ARN (AT M TR
R R R R o .

_____________________________________

(#3847 ) (R BB S5 MR N AR R, AH<0,1Z R NS AR5
FHIL S, FEIE A, B AS>0,AG=AH-TAS<0, B 7 {F {8
ET#H#HTELHT,ABR FEFHASEEE X, 2 X
NEEZM KBKR,boc RNNEERSE,KhiEE,CHE
RiabcHRFEHR, EHERNREES , FRNEEET
0,80 ab.c B8R RREAEE,D EEM,

DT FEEIRE, BB G RABHERE A 2 %
(—FRBAE, —MRERB ) , D47« UL ET
BHR,

KR T+ CH0(g) ==C,H,(g) +H,0(g) AH,>0, %"
SEELHELBI, WK, A, 8 g K, ik, Fﬁi}i:
B :2C,Hy(g) ==CsHs( g) AH2<0,%m/mJ*Tr«%1E'
@, W K, w8 1g K, thiEh, &2 M RERR
A EFEhf lg K, 5IRERXR, i N RERRN 11X
§'J$1%Eﬂgl< 5REHNXR(ASER), '
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(ABAT] 20 (C,Hy ) =n(CyH,e ) FAKRIE n(CHy ) (n(CeH g ) £7
FRA #5024 2n( C,Hy ) = n( CH,¢ ) B, RNEEIR A R B2 L I— 52
BB AR, B IR, o T LA S BT T A,
p(CyH,,)
p*(C Hy)

350 C#f, Bl 1g K, =0 B K, =1, 8 =1,8pi4 3



B | maun = IEERI
AR P (CH) = p(CH,,) , C 8238350 CRY, 18 FAAR T
FENDBRES, WEAETRERAL A, S5 1g 0, BK,
oS N KRR DA FEN g K, SEENER, B
i Ig Q,>lg K, , B RS IRZS o 650 R B R 9 5, D IEAR o

A 5K T 300 TR, FHB 09 KK & o ALB 4!
VR F4 A 2 mol 1 mol,D.E RG-S4 H 0,75 | 75|
E AR, RO I AR R, Wi JE ST & R | %ézm:
Vs R I ARG A B, 5 CH, 894 R85 A,
E DN CO Wy R B3, 6B R T Flafn & N Q'
VB4 1 mol,CH, #4598 % K R #it 1 mol, N ¥ 2 B,
E oA kR CH, \H,0 694 R o) T RIB e T AL, F#E
E T4 ,C.D.E 2 #4 % H,.CO,.CO
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300 400 500 600 700
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[ FRAT ) R R fRE T 40, For CH, MM B LAy 4L
4 B, A IEff; KR A 3 BRIP4 v 453, CO #94 fiid &
¥ R e, Bop s d A 3h, CH, 64 e 5 v, CO & T #
AP SR 6 I 3 0 ¥ m B IEH; 7F 505 °C,n(H,0) =
n(H,)=1.35 mol ,i% V&4 A CH, FI¥IFAIE A x mol .CO
FIYIERIE A ¥ mol, R ATRA V L RIB =B,

CO,(g) +4H,(g)== CH,(g) +2H,0(g)
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[N

B E/ mol 1 4 0 0
£y 8/ mol x 4x ¥ 2%
S #7E2/mol x
CO,(g) +H,(g)== CO(g) +H,0(¢g)
148/ mol 0 2
A 4Y &/ mol y ¥ y y
S #7E2/mol y 2x+y
) (2x+y) mol=1. 35 mol x=0.65 )
ﬂ?@;a@{ i 1 %{ BOWIEZ T
(4-4x-y) mol=1. 35 mol ¥=0.05

n(CO,)= (1-0.65-0.05) mol=0.3 mol, & & Il B F 85 %
0.05 mol 1.35 mol
_e(C0) - e(H,0) L VL
¢(CO,) »¢(H,) 0.30 mol_1.35 mol
VL VL
MBEHRTFE , K3 n(CO,) { D g4 7EREXT 300 C
BJLF 4 0,R1 CO, FEEMNELFET 100%, F6iR E T
B n(CO,) B, N Co, F#&i R, 600 CF,
n(CO, ) /N, W CO, FEE A, i CO, FHEit b
BENEALETEREFH,DEM.

B
1.D [T RIEBESEFHERTR, T >, T) &4 T FER

~0.167,C $&i%;




| wann A aZaarr
x(NO) K, B A =B E LR %a), 8 R AW, IF
AT, N I3 e REBERI R/ NER A E,(1F) <

E, (%) ,A S8R R NP REFVEAIR AL £ E W, WA E A,
SEBMRERE, BIRO =R EN 5, NF4 NO £
YIFREIE A (0. 4+0.6) molx0. 1=0. 1 mol, N S7f4 NO #9495
BIE4 0.4 mol-0. 1 mol=0.3 mol, ) NO a4V 2K 75%,B 4
i®;0: =k ¢(NO) « ¢(0,) vy =k ¢(NO,) « c(O,),F#EAS,v: =

i
hy _¢(NO) - ¢(0;) ¢(NO,) +¢(0,)
vﬁ,wg— o 2(NO) - <(0,) K,T,>T,,AH<O0,
¢(NO,) +¢(0,)

BESH K Kifo/N W T, TE’] <T TE’] CHIR, T, >T, ¢

2
RARIRE T E,b SOREIF 4, 1. 1@&}* RERAAEB/NT ¢ 210
EREER, b fUREMERYIRESI AT a &, R SEREKT
a B HRERRE c R 0> SE vy >a S vy, D IE#,
.D

----------------------------- .

| Z R R EREACTIRA, BT (60 AR
\W@%A%T¢@F%mﬁz@%BiTﬁmmﬁwzo

[RBH7] CH,OH 55 CO % & BB R R4 R 7 B , KR AL 25
5723t CH,OH+CO %CH&OOH,A Ef 20
WEDEREMAF, 120 min 5 H (6] =R =K Zil 0,55
L5 GF B IEH ;60 min DU/E, FEMNEALERER, 2RO
WERS,MAZBEZRPE =LK, C EM,; sk
B RHEERZLE,D iR,

.B

----------------------------- .

2 1373 K100 kPa R R4 TS, H,S T I A R R
| R 2H,S(g)==2H,(g) +S,(g) AH>0,] )irrmjj.
ST RIS KR e ST n(H,S) ¢ n(Ar) 581% !
54 1.1:1.1:4.1:9.1: 19 f H,S- Ar/tE'bé/:u,ArE’\]%:
E BHESKHEA,BEESST H,S 9 EH/N, L8 Fai,

RETE R, Bt T AEE n(H,S) ¢ n( Ar) 438%

41\1:114191190 1

(BT R R A RIS R E —E = AH>0, R BV AE E >
Ey, AE®;n(H,S) : n(Ar)=1:4 8, xR N#HF7E 0.9 s,
H,S A ER 32%, RIRIZEH T, U ST R B
B RMESS B2 1 mol 714 mol, F)H ==
2H,S(g)==S,(g) +2H,(g)

FIBEE/mol 1 0 0
4k, 8/ mol 0.32 0.16 0.32
T4 8/ mol 0. 68 0.16 0.32
0. 68 mol
KRS H,S 894 E — x 100 kPa ~

(0. 68+0. 16+0. 32+4) mol
1
13.18 kPa, H,S (246149 [ X 100 kPa=20 kPa, IU] H,S

. 20 kPa-13.18 kP -
PENFHEUEN = o =T.58 kPa+ s, B



Nz
2

$EIR; £ A a mol S, , FERFFE A 4a mol H—S R 4 fY 2a mol
H,S,IE ¥ R RERSE, RARNEAE F4,C EM; H,S
MO BN ASIESFHIEMHR R, S EEE TMANE
MER, FESEIERNF BB, DA R HHF4E,H,S F
TR ESRS,D Ef,

R 1.CyH, () ==C,H,(g) +H,(g)  AH=+125 kJ + mol”
E%n}i&zc}Hs(g)zczm(g)+CH4(g) AH=+81 kJ -
v mol ™ BHIRR R, FHEEE H R, H, MR A, B
1

N (C3Hg) ng (G Hy)
C.H, fylfr & = x100% < x100% =
e n@g@(C3Hs) n@a(csz)

C.H, BIBELE, B CH, BB LEE A, I HEQ.0%
| 1% C,H, AVBLAAN C,H, RCRRAIR B B (A0 R i
V(A SR, s4 DA C,H, AR T X
R, E

_____________________________________
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(#8ART ) B o7 40, HAh & 1HF4E [E), 630 CHY A AR CH 4
FRME L 580 CH A% ,B IEM; C.H, FBAH, o UDHI &
3, BriEHAMM C WEAEET L, IHEZZEBENEAT
EKEAFAERS®,C EM,; B NI M, LA
CHy NEMEFRETHRNXR L, th DA C,H, A9t
BMMERETHWRRRME, A1 27 CH, 097415
JE oIt & m AR, W CHy 69 2L IR F 69 7 & w7t &, BT
VIt E R ST RN 2 fe B p 3 @b s B m 1 ¢ %
2% ,D IEff.

REEETM, L H L, EREER T RELEME
EETHOHG, EAH AU TRANSHS T
MR THAT L B L, MER AN RBEE A
% T KA, L, B4R R0 IR E R 50%, Hep 7
BRI AR 80% B AN RN =B T4,
X, :

_____________________________________

(BRAT) R | AR i Il 2 RO JG AR o F 2R 38 K, A0 i3
BT RRIGRIAA T =& A EA, TIT ey 540 ),
WA E T 4, EALERE TN L, 3t Tl it F48, B
oL, xRy EGE P R A B, —ERE T, AR F
n(C,Hy)
n(CO,)
C,H, Bt R &%, B B, B —ABHNNES FEER,
HERES I FEIREARR,M S KR $,C,H, fEE
FEEN 2 molx50% =1 mol, 7| = EFH11HE .

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

EBARE n(C0,) RE,CH NEES, N

A E/mol 2 3 0 0 0
{8 /mol 1x0.8 0.8 0.8 0.8 0.8
SF#EE/mol 0.8 0.8

C,H¢(g) +2CO,(g)==4CO(g) +3H,(g)



B | pagn B} 252 APP

A&/ mol 2 3 0 0
Y E/mol 1x0.2 0.4 0.8 0.6
FEE/mol 1 1.8 1.6 0.6
. co -
ﬂ??%a@ﬁé—ﬁ%q:%= 2,C iR F A T FIE A 1T 7
2 4

TAS<O B[R N B Z# T I M, REBEERENF SimE &ML
R, D EMo

F R A AARARAR B D 69 R R, 8RR R AR AR AR
REMHRR L, HRIE%, R -FH 643, & R
B R R A, LB A LT, LBk TEs e ik
BT, &3 E, LR B A R E-FHARESH3, d
ER L YSRGS RNNE W QSR A2/ A DK Y2 s ak= D O S A
BV LB M T R T & W ), LR s ik
HFrEH,

250 CHY, ZEeyEFMERE R R T 2

1

1

1

1

1 1
I I
1 1
! 2MPaF, ZEEEREMEREE E T ngdhsk .
! RIE/C !
! 150 200 250 300 350| 400 450 .
1 ]00— T T T T T T T T T T T Iﬂ,l 1
i —+ :
: 90 I
i 80 i
: s 4 :
1 <5 k| 1
I 207 ' I
1 7 c 1
! 10- !
: 7 d :
| 0 l 1
: / T T T T T T T T T T T T T T :
. 00 05 10 15 20 25 l 30 35 .
|50 CH, ZEZERE b :
oo 0 WY CIRGERIREE o Mpa T, 7R Z BRI RS

| MBESZLO0%  aynimoaesn 0 |

(84T ) AR 8 5 8 & 48, & & 2CH,COOH (g) +2H, (g) =—
CH,COOCH,CH,(g) +2H,0(g) TEHF R N+BI R NFE, =
RNFE &N E K R K, W & & 2CH,COO0H (g) +
2H,(g) CH,COOCH,CH, (g) +2H,0 (g) #9 AH<0,A IE
T AREC SR A M C,H,0H RN EH x mol, 4 5§
CH,COOC,H; ¥ BEIE S v mol , FH =& =X .
CH,COOH+2H, = C,H,OH+H,0

FEIEE/mol 1 2 0 0

Ak &/ mol x 2x x x

F {8/ mol I-x  2-2x % x
CH,COOH+C,H,OH == CH,COO0C,H,+H,0

FIEE/mol 1-x x 0 x

Ay &/ mol % y y y

S #E/mol I-x—y x=y y x+y

& o[ H,0(g) 1= (x+y) mol=0.8 mol, fAFRE/ )\ 20% ,
BEHMAERA 0.8 L, M 3x(1-20%)=3-x, B8 x=0.6,y=

0.8 molXO. 4 mol
0.8L 0.8L

0.8 mol) > 0.2 mol

0.2, ERNAFEEH K= =2 L+ mol™,

X




B | pagn A aZaarr
CIEM, = RR I M SRR N R R, A TR 38, R
ERSE, TUES 7 B AN, D Ef.

.B

----------------------------- :

:Wﬁﬁwmwﬂﬁﬁﬁmr SUTRANT SRAEL!
| AESENBES, AN | REMEREEROER)
:T”&i&f”ﬁﬁﬁchx(g)iC;Hﬁ(g)+H2(g) AH=
+125 K] + mol™ BT40, 1% KR IE (69 S A A TR 1 K 008
AR, FERE, TE T MBS, ARES, BARS

RN, S R, BRI T ace HABINE 1 B
#E Y CiH,(g) #1 C3Hq(g) ,d b%’\”uxﬂ*[{*““ﬁlﬂﬁ’]-
CLH, () 1 C,H, (g) (A $i2)

(BRAT ) BRI AR E A 1 mol, HEEMLEA « mol, 5 =
Bt

1
1
1
1
1
1
1
1
1
1
I
\

C3H8(g)‘:\ C3H6(g)+Hz(g)

FIEE/mol 1 0 0
Ay &/ mol x x x
I #E/mol 1-x x x

1-
A SHREHY R ESBH 50%, mul—xloo%—SO% x=
1 . _ 4 . .
?,&}QEE\E’\]%JﬁE’\Jgﬁ? mol, M A &3 R7 HvZ = Rz
1 1
(—xo. 1 MPa) x(—xo. 1 MPa)
4 4

BHK, = 5 =0.012 5 MPa,B iF
( =01 MPa)

;B S ARAS530Cr I 25 F CH () 9 e & o4, B
AR K S | BB FARARA NG E, ARG A B AR
rfri s CHIR, [ AREYTEE/NNER TRE

2R, ARYE RN IE [0 A SRR IR KR R, BT DURLE %%
TR EIER,BREE TR RN EL | AsHNEKX,D

Elfo

RIEO KBRPHEFES
A4

K
D [FBT)ATRER Y pK,, = 6. 39, 174RER = #A 19 K,, :I?m:

a3

0" . N i e B

639 10 7'61’0 /‘\5\\737F?7f§@i:%m7§7&10(0H ) =
10

K, %c(C,H;O0,Na, ) = 1/107%x0.01 mol-L™" =10™* mol-L™",
¢(H") =107 mol « L™, MIEH ¢ KEHH 107,A

E#.b 55 C,H,0,Na, 1 NaCl E’\Jiﬁmiéff?z,CGH()O?’ )

%i@fﬁ%{ Kasz 1076.399C5H6037 E/‘j7j<ﬁng?§§%“éﬁ Khz:Ki‘\:
a2
10"
10*4.77

gsi@i&i%"‘i;]} IEE%,C /'\Euﬁ‘j C6H7O7Nd *D NaCl E/‘]\;ll::_il:é\/\g

=10"% ,C6H60§7 HEBREXT C()Hsoii K fEE



e

| pann B aZaar)
B, _ENYREMEZERN 12, 8RBEL.c(C7) =
2[¢(CeH,05 ) +¢( CH 03 ) +¢( CH, 07 ) +¢( CH0,) 1,
c(Cl7)>2[ ¢ C6H50§' ) +e( C6H60§‘ ) +c(CH,0;) ],C IEFs;
¢(CH05) « ¢(H")

ETE@%E—?%! K, + K; =

¢(CeH,0;)
CeH;07) « e(H CH;07) « & (H”
c(CeHs077) Z_C( ): 1074'77X1076'39,)H\|JC( sH;07) _C( ):
c(CgHs077) c(CeH,0;)

107" pH=5. 58 B, 38 & ¢ (H ) = 107" mol « L', #
¢(CeH;07)=c(CH,0;) , BT K, B H ¢ (CH,0;) <
C(CSHGO?) s AR R e ( C(,Hsoii ) = ¢ (CsH,07) <

e CsHeoi_ ),D iR,

B E— BB EN N ARREETREEA, “HR Y,

D & ¢(H,PO;)
! N, MEHEMNELTEE DN N lgm\
. ¢(HPOY) | ¢(POY)
B (1,P0,) F c(HPOY)

lg A pH EAL, B K, =

' 1072, 15 \Kaz - 1077.20 \Ka3 - 10712.38 o

-

K ~14

[ #847) =8 T K, (HPOY )= 17“:%: 10" 5K, , # HPO®

KBEEATHBBREE, SR EHEME, A EM; B AT

40,H,PO, “REEFH K, =10"", 8 K, ¥ ELHN 10°,B
¢ (HPOY) ¢(H") - ¢(HPOY ) - ¢(HPO})

B P00 - c(POT ) e(HLPOL) - e(POT) - o(H')

K—z,ﬁr;zxﬁ, K,. K, =%, th B8 % pH & %,

¢ (HPOY )
¢(H,PO;) « ¢(POY)
18T 40,c(Na') +c(H" ) = ¢(H,PO; ) +2¢ ( HPOY ) +3¢ (PO ) +
¢(OH),D E®,

D [B)EEBEREME A NEBELETMN, 5 EHK
A_TER,EPHEEERSESEH H, ARBECTAE
BREALE T _RBE, RASHEELRE T TH,AEH R
BHA(LE)=——H +HA (EE) . HA (Bf)—H+

A, C 4518, pH=2. 15 i, iRIBEFTF

. c(H') + c(HA) c(H') +c(AT)
3 [= = =
AT ()T, K, ¢(H,A) e c(HA™) ,
\ e(H')K, c(HA')
\?H /\El =
P S e () K, o K oA e (A7) s ()

S(HA™) B IEM; fEE A& pH BUIE K, c (HA™) SEIE KA
I se(HA) BRI e (A7) BHIE K, 455 W&, pH=7.0
B e (HAT) B, e (A7) (e (HA) IR NE R T8 K, K, =

S (H") 'c(Azi)_ 10 " xc(A*)
c(H,A)  c(H,A)

2.0 B, c(H,A)=c(HA™),B0 K, =107, BT H K, =

PEATLEER, RRER, Y pH=



2| pnan B aZaar
10’*'*,551710::;(AA)2_)— 107°x10™* = 107" c((gz))

Frl e(A* ) >c(H,A) , B3, T 3K H ¢ (HA) ~10™ mol « L™'>

c(H") ,# c(HA ) >c(A”) >c(H,A)>c(H")=¢(OH),C IE
(HA) (1),

c(AT) K,

.C [#8#7]H,PO, R LR, N Na,HPO, B F &, R &4
KRR, BT AR E AR 2, A BIR, A AT E SR
BT, NS FRELR A REK, B R BB MDA E T REK,
BT E R EL S, R T, AFIAETF,B HiR 0 2
HE— T BEL R, BB 5 Na,HPO, 15 & N 4 A}
NaH,PO; NaCl,b S h %~ MEEL S, 2 5 Nal, PO, 15
47 [ R4 B, Hy PO, (NaCly e B ¢(Na™) = ¢(C17) ,e SRR S
BFHEBRFME.c(H) +c(Na")=c(OH ) +¢(H,PO; ) +
2¢(HPOY ) +¢(Cl7) ye SR ¢(Na' ) >e(Cl7) ,fre(HY) <
¢(OH™) +¢(H,PO;) +2¢(HPOY ) ,C IEff; BB ELREF,
RIETTE FIET A, c (Na') = 2¢ (HPOT ) +2¢ (H,PO3) +

2¢(H,PO,) ,# a SR .¢(Na") = 2¢(HPOY ) +2¢ (H,PO; ) +
2¢(H,PO,),D $#i%,

.C [BBAT)ARIE K, [Zn(OH), ] <K, [Fe(OH), ] o] 2/, 4
IONZEAKES, Zn™ £S5 A Zn (OH) , JUIEF AT, WA B H
c(Zn™)<c(Fe™) , gtk X 3_7R Zn™ IR E 5 R AER (8%
%\,EIH%Y%%TFJ*,&F%WMZK BRAR,AERBNR
AW PpH 2 8.95, 7 ¢ (OH ) = 107" mol + L™, 1]
K,[Fe(OH),]=c (Fe) - cz(OH’): 107° x (107%)? =
10", B E#; B AT HGFEFE Zn” +4NH, —
[Zn(NH,),]* W%k Z <[ Zn(NH;), "SR E 5 &K
FRREMAR, N R 58 RHE Zn AOREZ K, RAE
Zn(OH), A [Zn(NH,), ], I N SETENETERE
B 2 Zn (OH),, C $£ 8, Zn (OH), + 4NH, —
[Zn(NH,),]*+ 200 ®H ¥ & & % K =
c{[Zn(NHg)J”}-cZ(OH’) (znz*)

¢*(NH,) c(Zn™)

Ky oM S, ¢(Zn* )= 10" mol + 17", pH=8.04,¢(OH ) =
107 mol - Lil,Kgp[Zn(OH)z] =c(Zn2+) < (OH )= 107x
(107°)*=10""",# K=10"""%10""=10""*,D IE#,

.D

----------------------------- .

| 5 B R SRR A X o SRR I
| R Cu BRI R B S 155 5 (8) IR R BB L,
g o(NH,) o $25 FRARIE P T U A A R
| REVE o PAEETA, 7 o NHy ) BN, Bk 2 RRAVE

| Cu BRI BB DT, R a TR Cu® ,(ﬁﬁ'
:% (NH, ) A, ¢ ( Cu™ ) AR, [ Cu(NH,) 1% FR

R, B 4 b R [Cu(NH,) 1, ¢ (NH, )fv_sz;zigyt,,
I[Cu NH, ) 1% B3R ESEATRUN, [ CuNH, ), 1™ IR EE i
:k Mg % ¢ Fon[Cu(NH,), 1%, DUk 34, g d ;ze%

\[Cu NH, ), 1%, 8%k e FR[ Cu(NH;) 1% !

____________________________________

=10*?

5, pH=5. OH‘JL =10**,D &%,

=K, [Zn(OH),]x



| pun B 2Zap)
[BRAF) B d.e B2 5, MR ¢ [Cu(NH,), 1™} =

C{[CU(NHs)zJ%} + ¢(NH;)
e{[Cu(NH,), 17}, W K, = —~ =
{[Cu(NH,), ]}, T e [CulNHL). T |

¢(NH;)=107,A $&i2.K, =107 ,K, = ¢(NH,) - ef[Cu(NH,), 1"}
3 S c{[Cu(NH,), "}

%C{[CH(NHz)z]B} :c{ [CU(NH3)3]Z+}HQL;C(NH3)= 107° mol - Lﬁ]s

K2 0.6 K4 -1.4
B) K, =107, FIEH K, =10 g, TI0T 10T AT
K, K R _
K » B iR, lge(NH;)= -3 B, ik 4E B 17 <7 18,
2¢(Cu™ )+ 2¢ {[ Cu (NH; ) ]} +2¢ {[ Cu (NH, ), ]} +

2¢{ [ Cu(NH,) 1%} +2¢{ [ Cu(NH,), 1%} +¢(H") +c(NH] ) =
¢(OH™) +2¢ (SO ), il ¢ (Cu®™ ) +c{[Cu(NH,) 1>} +
e{ [Cu(NH;), 1% V+ef{ [Cu(NH;) ;1 V+e{ [Cu(NH,), 7} >
0.5[c (OH ) —¢(H)-¢ (NH; )], C iR, K, =

¢(NH,) + c{[Cu(NH,),]*} :C(NHz) * ¢{ [Cu(NH,),]™}
{[Cu NH3)4] } o C{[CU(NH3)3]2+}

. ¢(NH,) .c{[Cu(NH3)]2+} le K, +lg K, +lg K, =lg (K
3= 2+ ’ ! 2 7 -
: C{[CU(NHz)z] } i i ) i

C{[CU(NH;)J2+} 'CS(NH3)
= - &5 Bs 2=
e R ITARE R e TR

c{[Cu(NH3)4]2+},lgK,+lgK2+ng3=lg03(NH3)=3lgc(NH3),
lg K, +lg K,+lg K.
B M 20 g e (NH, )= = =" D
B 4
1.C

----------------------------- \

* (a4 NiSO, AR P AINATRER AR, PR IHERA, BR %5 !

' f%m:% FEABRPINAN NaF 533, & AT E MgF, , &
%%m%,,ILFﬁ%ﬁlJ?ﬂ’EH@ ] NiSO, + 6H,0,

(#RAF A TURAE NiSO, RN B FEXRA PRI
FHEEREFIRE,A IR, NER" B IIAK Na,SO, 7B&
KR, R R R E T R R A 3Fe™ + Na' + 2507 +
6H,0 ——=
NaF 3B A FERFF1E:c(OH )= ¢(HF) +c(H") ,C IEH;

CRET IR MeF, TUR, TS BRIRR T o (F) =

L (MgF, ) 5. 2><10 "
2+ 2 X
Mg

107 mol - L™, & [E Bf 5 Mg (OH), g, W ¢ (OH ) =

- —— -

NaFe,(SO,),(OH), | +6H",B $&i%;0. 1 mol - L

K, [Mg(OH),] L [1.3x107"
gy ™S 107

107 mol « L™, it B ¢ (F7) = 2¢ (OH" ), S FR 3% B AL
Mg(OH), JTiE, WA B H ¢(OH™) < /1.3x107 mol « L',

CULER" BBV T ¢(F) >2¢(OH") ,D $HiR,
2.A

= 1.3x%




B | pagn A aZaarr
"""""""""""""""" \,

' fﬁﬁ% pH B9 K AR B M 1838 , HCOS . COY R E £R1% |

. j< £ pH BN HCOS SRE AT COT , k& COT ,zw*
K, WA B CaCO, TSR, R T Ca® (R mm-
/Jl%%%@ﬁ%ﬁwaﬁﬁ@ﬁﬁco,ﬁ%®ﬁ:
imﬁ@%@&%Han%mﬁﬁ#% :

(B847] B £ @K R H,CO,, iR 3R HCO; , 4 i L OF i
@R A ¢(HCO;3) = ¢ (H,CO, ) , It pH 4hF 6~7 2 8],

K‘l:c(HCO;) . c(HJ')
* ¢(H,CO,)

AR TFE BT SPE  2¢(Ca®™ ) +¢(H' )= ¢ (OH ) +2¢( COY ) +
¢(HCO3) BB S T Meh L DR EK COT, L DORE
Ca® , B B A, WA ¢(Ca® )= c(COY ), MURR P TTE
fF#c(Ca® ) +¢(H )= ¢c(OH ) +c(CO% ) +c(HCO; ) ,B EH,
BB S5 T, @R H,CO0;4, MK H,CO, F152
SHE CO, RIFFEA, BRPHRBY FHRERNBLES
1£,C MK, (CaCO,)=c(Ca™) « ¢(COT ) ,BRBHIK,, * K, =
¢(HCO;) » ¢(H) ¢(COY) +¢(H) ¢(COY) «(H)

c(H") K, BIEEHA 107, A iR,

X - h ,©

¢(H,C0,) ¢(HCO3) ¢(H,CO0,) !
/ECZ(H+)_MC(HCO)'0(C32+) HK K K
= K, (CaCO,) <! 120 ,B K, K, K,

BHRENEE, BEAE, =EHAEE, ARET M4
@R H,C0,,¢(H,CO0,) RZE, MIZBE T ¢(Ca™) 5¢’(H')
AR, D EM,

dmm%éM%AﬁﬁﬁﬁﬁﬁfTﬁm%ﬁﬁﬁxJ

(#BAT) R RS 29T A0, HoA h Z e 558, H,A —=HA +
H' HA"==A +H", f§ 0. 010 0 mol + L™" H,A &% % &
20.00 mL 0. 010 0 mol » L™ CaB, &%, & 4 & & H,A+
CaB, ==2HB + CaA, M B M. H,A>HB, fr A th 2k a R K
H A, dh%% b R HA™, fh%k c AR A, gh4k d R3% HB, B4
efRFTX B,AE#H B NWKBFEHEELRK (B )=

¢(HB) * c(OH) oo o e 48320 ¢ (HB) = c(B7) , HLAS
C(B (7 ] (el

pH=8.3,¢(OH )= 10" mol « L™, M K, (B )=¢(OH )=
1077, B IE# RIEE 2 T 41,K,(CaA)=c(Ca™) « c(A”)=
107°x107°7=10""*, % ¢(Ca™ )= 0. 01 mol « L' A, ENLF

K, (CaA) 107
c(Ca¥) 0.0

AERGTUE, M ¢ (AY) = mol « L' =107 mol -

LI B A H,A B2 V mL, WA VX107 Lx0. 01 mol



B | maun A aZaarr
L'=10"*" mol « L' x(20+V)x107 L, 5[40 V=2x10""*,#
RN R R SERR CaA JIE, AR EER,C IEMH,; &L

AR =4 g, MAR YR 857 P18 c(HAT) +2¢ (A" ) +
c(OH™) +¢(B7)=2¢(Ca™ ) +e(H") ,ARIBYIRIFIE 2¢( Ca™ ) =
¢(HB) +¢(B™ ), M ¢(HA )+ 2¢(A* )+¢(OH )=¢(H") +
c(HB) ,{BFEE H,A ABRAEN,Ca” 5 A” 55T AL CaA 1T
SEMATH AR 2¢(Ca™ ) # ¢ (HB) +¢(B7) , Ml ¢ (HA™) +
2¢(A™ ) +c(OH™) #c(H") +c(HB) ,D iR,

' SOY I H OH BN R7 , 238 50 pH 2L AT, S0% BRI !
VLR, B A& OR R AT A SS0,(s) #50. 1 mol - L7
"B Na,SO, A, QR FAE2 S SrCO, (s) (0.1 mol « |

L E"] Nazcos /%\1‘7&0

(#847) &7 S1CO,(s) £90. 1 mol » L™ Na,CO, AR P17
St ARFBE AT 2¢ (Sr™) +¢(Na') +¢(H') = 2¢(COT ) +
¢(HCO;) +¢(OH™) ,A $&iR , RIB TS5 T4, B $5IR; B
BESS I TMEEDORKRNZE $1S0,(s) #90. 1 mol - L™
9 Na,SO, &3, W K, (SrS0,) = 0. 1x107° =107, #& a =

K, ($150,)

—6.5,0 ¢ (S )= 10"  mol + L, ¢ (S0 )= 21— =
c(Sr™)

K, (SrS0,)
]076.5

#9 1.0 mol + L™' Na,SO, 333, C IEf; HBR T4, REHAH

0.1 mol + L™ #J Na,SO, F01 Na,CO, {13 &A% H,SrS0,(s)

£ pH=6. 8 B2 h SrCO,(s) , D $HiR,

mol « L' =1 mol - L', BIEL T RIE SrS0,(s)

| BRAET A, 0 SOASIRER HA F1 NaA FUPR SRR, B
] ]
DRERME b 28 NaA BR,BREWM ¢ mA NaA !
! N e S S 1 e !
. NaOH BUIR &AM, AR EW M i

~

(#847)0. 1 mol - L' HA B P K EEHAEE T REN 1x
107" mol « L™, MR RSB FWRE A 1x107 mol -+ L7,

N lxl *2,9X1 1 -2.9 ‘
HA a@%%éﬁzz@ﬂq%= Ix10™ . NaA 387553

FRE, TEARP A KRR RERM, I AEEAHAREES
WRER—TTRR HA SBRE , NAE FETBLIERE A, A iR 0 XA
SR HA #1 NaA HYR SR, AR ERE, R HA EBE
FRERT A RKRRRE B, NB R PR T IREEIA/ A ¢ (A7) >
K, 1.0x10™

¢(Na")>c(HA) ,B $4i%; NaA E’M@Eﬁ%ﬁl&:& =L ox10

OH') « c(HA
1.0x10°2 b £ 0.05 mol » L™ NaA 38, K, =%z
c



B | pagn A aZaarr
J(OH)
0.05

JUEBRREERBE T IRELA +/107x0.05 mol -

L7=/5x10"° mol « L'',C IE®;c &4 NaA F1 NaOH F3iE &%
j&a@f&%ﬁ"@tfl\gﬂﬁ PH j(al: 7,D %iﬁ%o

CaC,0, IBMBE L, B A AT K, EIRFIA T 2 i,
IRA 77 7 — & 5] F 4. CaC,0, (s) — Ca’ (aq) +i
C,0% (aq) . C,0 + H,0 —— HC,0; + OH . HC,0; + '
H,0 = H,C,0,+0H", fTA7E CaC,0, A& T ,c(Ca™) >E
(07 )¢ (HC,0) > e(H,C,0,) , B i % D % 7 |
e[ C.07) 5 pH B 5 S @F T Iy o(HC,0,) 5|

| pH MR AT I c(HC,07) 5 pH % R 14!

(BR47) B 8= 9 41, HC,0, — H' + C,0], K,, =
¢(H") »¢(C,07)
¢(HC,0;)
c(C,07) , NFRE R T AN KBS 4<pH<5, Fi A K, HER N
107, A §5i2 AR pH=7 B ,c (H' )= ¢(OH") AR 177
B8 ¢ (HC,0;) +2¢(C,07 ) +¢(OH ) = 2¢(Ca™ ) +
c(H") BTl ¢(HC,0;) +2¢(C,05 )= 2¢(Ca™) ,B E®M; B
E& 40, pH> 12 B, 40 pH=13,¢(OH )= 0.1 mol + L'
¢(Ca™) =107 mol « L', }tAFQ[ Ca(OH),]=10"x(10")* =
107<K, [ Ca(OH),] =107, BI3& B S AW IEH,
CHiZ, ERE S| T, HEOFK R Igc(C,077) 5 pH
MAR MEQFRR lg c(H,C,0,) 5 pH X R HE®
Fxlge(HC,0,) 5 pH FER HEDERMRIge(Ca) 5
pHHI X R, Fr L A S ¢ (C,05) /N T itk B 38 & 19

c(H"),D %R,

,Ez£®\®$E§E¢C(HCZOZ)=





