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% | Pb/PbSO,( MI#2) PbSO, +2e"——Ph+S0>

24 - 3
Fe* —e =——=Fe’"

W % 3L (fa#R)

S + il (g + - s
B R PhSO, +2Fe =—=Ph+2Fe* +S0> (D 4&i%)

(RRAT )L, Sl b Ph kAR 2 A i PhSO, T VE M &
TEFUMR L 0 G0R B O, A SRR R RE I A D sE L i A
HLAERE AL Aol B IE 5 ORI BH 5 1 130 IE AR A2 50, )

XSy
FEM W38 g T A RS ) A5, C $8Ro
C [ @) Ebid s S i FeoHr
(FARAT ) AR v o Bf 2] Min (D) ¥ B2 5K B e K, o B 2207
Mn( VD) %4k H,C, 0, , [ A= piMn (1), Mn (1) ¥R 32 5% 7 1
Ko B Z1JE, Mo (1) A 4k H,C,0,, [ i A2 B Mn (1),
Mn( 1) (BB Z 080y, A $53R 5 B S 4647, Mn ( 1T )
(v BERE R, Min (1 ) A2 46 A0 L, WT bR 2 3 o %, B
iR BT AT LA B 20, M (ID) 33 2608 22 ihj s 4
RPEANRLEAE Mo (V) , BLHH P # A RE K =LA77, C IE#;
H,C,0, &5 MR, £ % 7 )y B X h R RE 45 JF, & B oy
5H,C,0,+2MnO; +6H"==2Mn""+10C0, 1 +8H,0,D $&i&.
D [8pRAm) LG S P dhr
(RRAT ) L, FE/K rh A A B A5/ 1, VT KR, K T T A
A BB INARERRLS T, RV AR T, W o(1) 34
KARME L+ =1, FPHIEME s, AW T A a0 1, 335
VMR I, B IE# 5 Zn THFERBCT 1, ,c[1,(aq) JB/N,
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14.

15.

TRAERHETAL 1,(s)==1,(aq) 545, £ B A4 R B W K, C
E# A0S 1, RAME RN Zn+l, =—=7nl, D $&iR.
C [&R]) i

(ARAT ] b2 240, Li 3 T b i 8 2% e b AiA Ly, Li %K

! 1
A 8><T+1=3,C1 (7 F 4 405 1L CLANECh =10

FL T ML, O DN ECH 2><%= 1, DU P Yt A e

Tx3+35.5x1+16x1 N
= Ty 8t oem =
N, x(ax10"7)

Xy Li,ClO, FH % B p
72.5 4 .
—— 5 g-cm A IEF; HEEHAH,O0 AT 64
N, xa %10
Li # R 1E /N R A0, O B 44 6,B IE#; t & 2,71
A Li A F ARG L AN ECH 1, Mg FZs iy F i 8 4%

1
e, — 3647 8x--=2 4, O (T ALY PIA-IELL, O A4

1 1
N 2x—-=1,0 I Br 7 T At MR 4 S50 B3R ax=1

AR AP AR IE AL S ARECRT D 0 TR T A
A AT 1A Mg, i UBEET 2 3278 1 d R 1 4k 27 X0k
LiMgOCL Br, , ,C $&1%; Mg™ 47 2 > ML Ay 1 H A, 17 L
1A B0 Y TE HART , Mg™ POBF Li% )i, 22 B 2, A R Li”
&3, D IEf.

D [ 8pRER ) ViE R it 1K {5 50 B

PEIREL)

H,S 2 = uigm, AAKER PO L BRERBAAE —
FoEAE, BRERMEERT AL c(H,S)>c(HS)>
c(S7),Bp-lg c(HS™) <-lg ¢(S™), A M £ %% pH 3 X,
H,S 698 & F 4 E45,c (HS™) Ao ¢ (S™) M Z 38 K, 3%
-lg c(HS ) An—lg c(S* ) M % pH #93% Kfm . ST 4
BA@ 47 A-1g c(ST ) Ao—lg c(HS ) 55 pH # £ Z W &,
M EATEAEREETE SR EHH 1077 mol - L, 1
xR FALY K, A 107N 5k 7iE4kEHTF5 S 8
R #1077 mol - L7, W 3 B g wAL A 89 K, A 1077,
B % K, (NiS)>K,,(CdS) , it A A= @ % 3 4 ~lg ¢(Cd™) Fo
-lg o(Ni*") 5 pH #9 % Z W & .
(RRATT ) F B A 4 M AT 0, K, (CdS) = 1077 A $51R
®H pH 5-lg (S7) MK Rk, B $5iR; th B A, %
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16.

W c(H,S) [EEH 0.1 mol + L7 BU@ AT — g5 (LA P
c(H") »c(HS) 107°x10™*°
c(HS) 0.1
R ES E R P N SR pH=6.8,-1g ¢(S7)=9.2,

Ka(s) - Ko (1) = U x“H;()ﬁscf()SL) _

Ko K, (H,S) = ~107'.C

cz(?ﬂ;gsz =12 mo).zlxm 07 R M AR A

L LK, (H,8)=107" | K,(H,S)= 107" D IFH,

(14 43)

(1) Bt R0 1 3 G AR R L 35 24 T e Y B 55 (B 4
SRHITT) (2N,

(3)H,0+Mn” +HSO; ==MnO, | +S07 +3H"

Fe(OH), .CaSO,
(4)9.0% 4K SO, RBLERT, iF Z /) SO, ¥ H,S0; ik
J5, H, SO, ¥ BE /N, Mn (1T ) 48 Ak R/ )N
(5)4Co( OH) ,+0, ==4CoO(OH) +2H,0
(BRR) T LT, ¥ B s 8 B8 b b2
(BT7) PSR PTaE.

b > BEEDHT

Lx3L (SOMZES) NaOH

(6)11.1

NaOH

e g T S S
= LR W I F’%};
;:* /|
o C L M
s ““nl HRE s
Fe(OH),. © Ni(OH), . Mg(OH),
MnO, . Co(OH),
CaS0,

S w4 H,S0, H Mn™ &AL MnO, &3 H,S0, ¥
O R EAHd—1 Hrh-2 #, B 5 “H,S0, 9% & % —
Trh, 5= FwmB”, N EF 52X ¥ H,80, 2 H
HSO; v H' , 6 X & F Fla i FRERT FETH

B F 7 # X :H,0+Mn> +HSO; ==MnO, | +SO; +3H", %

TP i Mn™ 3k AL 91, Fe™ bk BAL A Fe™* Fe™* 5 B &
SUE B # 4k h Fe( OH) 5 4k Fh X, B % CaSO, #& T K, %
K35 Ca” 55 SOT 44T & CaS0, iWiE; «weer
%R : Co™" 354 4 Co(OH), Ni* 464t % Ni(OH),, 5
Mg™ %5,

(B8AT) (2) 1 4 H,80, 737 S A3 +6,5 4> 0 fbiy
WA -8, W45 3 42 4 0,4 2 4~-1 41 O,/ 1 4> H,S05
A LA AR, 1 mol H,S05 Hds Ny i 4
(4) MEHEI T AT, SO, WA HN 9. 0% 0F, Mn (1) %24k
FIRF 100% 5 B () S5, Min (1) A4 3 3R o s Ak 25
FER SO, BN, 53 22 19 SO, Ff H,S05 iEJiE, H,S05 ¥k
ERCZINNIQ  DE=R AL ST %I

(5) Co( II) fE == Al g AL CoO (OH) , Co JLER 1 +2
WIFEEI+3 fr, AT AT R 0 BRI -2 4, RS
PSR R N R R ERIECR PR AR o o g v

17.

(6) Mg™ 58 2 TLTE R AL BERT, ¢ (Mg”™) <1x107 mol -
L7, i BRI T K, [ Mg (OH), 1 =107 Jif L ¢(OH")

\/K,-,,[Mg(OH)z] «/10_1“
B ZA 10°

c(Mg™)
~14

K, 1
ey mol -
c(OH™) 107~

mol - L7'=10"7" mol - L',

Me(H") = L"'=10"" mol - L', B

pH=11.1,
(133)

(D (2) Mg eI s+ Ui

(4) DR ZUWINARE LB T

(5) HORR SRR NaOH A 3 507 1 ] 47

(6) FILRHEE Arils =t TR, Wl AILRR ik 43
(7)70.0%

(SRRERR) A2 S i N I8 8, ¥ T S 56 7 2 i 517
P R AR e A2 B B R A,
(RBAT) (1) ZWE K A YIRES &R AR, A A 5
B AR BT FE Ak, BOR & 58 A RN, B 3
B,

Q)marHEA S5 N JEFE RN EYERE T, Z2E
JELF- AT LA HAb s 437 b ) N R 43 T i) S0 1T
WEWY AN RETE 1043 T 1) U5, 31 i) U5 T LUK ) 045 b
AL T AW 1 s A5 A IR

(3) AR T w10 CAAF T HEM 5 4 Ja 61 S A= B 2~ BE W}
B ARIEAR 2 S MR ST TR SR AR A, T
iz son2d D ema 002l N st
(4) 258 W Hoal i 20 b I AR 4 C e i L, 18 S 1 8
AT, FEA A, B 1 SN R T A R i

(5) R WV i 2-WEWy C I K A K A SN, 7K Ak A R 7=
Y1 NaOH £ B, il 159 75 W0 W B8VE, I 36 %2 98 pH o] 3 #E
NaOH,, {2 7K fift S B AE R 54 T o

(6) TRV il I S B0 B VR Sy sk B 2488, 2ok ik T 5 B 3
ACESAT St B B SRR, 2818 T 5 I A A 2R IR B
TREETE | ERRBEAS | AF A A AR 55 , 05 6 T P o
PRIV R4S AT <1 5 JE7K MgSO, J& T3, At 45
HUAH AT BETR A3 B (7K, I A TG K MgSO, 1 LI s A5 HL
MK

(7) th 4 B2 T R st e~ LN -

Na
WEWY 7, WL RS SR iR 128 g+ mol ™', MBHIE |- AE 1Y, 2—-msemy

LR i A 128 g - mol ' x0. 2 mol =25. 6 g, " i i F Ny

17.92 ¢
x100% =70. 0%,
25.6 g
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8.(14741)
(1)CuO SO,

)
) (1) HEEF

(2 (il ) A w74 0 fiE e R A i, J 1
FHEAR; I Az ™ B B R R eI (5 BB AT )
(3)(1)ed (11)d (1) Y

(SBRAR) b 27 S R B F b T i 43 BT L 2 7 A
£ N iR =R

(#BAR) (1) AR & H AT %0, AT B CuSO, - 5H,0 1 i &
2.5 mg, X T F] 600 C £ A7 B, Fo 4y [ A 5 &

2.5 mg-1.6 mg
2.5m

ik

1.6 mg, x 100% = 36% H. CuSO, - 5H,0

w(H,0)= 5X1)8>< 100% = 36% , Hy I AT 1 b B 36 4 544 R

CuSO, , 4 B 4k 25 T i 22 800 °C Ik, 3R A I8 A Jot k78 Sy

0.8 m,
0.8 mg,

xlOO% 32% H. CuSO, + 5H,0 A w(Cu0)=

64+16
250

Ff, CuSO, 43~ CuO F1 SO, , H 700 °C Z245 DSC HiZk A
AR R U, pl O TR B B AR R A T Sy — WA SN
250, ==280,+0, , %5 |- fr ik , Wi 43 fife A B 1 S8 A0 0 A
S0, .CuO #1 S0,
(2) (1 )NO, 78 3 2N 55— 25 B I FE , SAE 32 S 1 56
PR R, U NO, AR
(i) ARHEE B B 0T, Y 2= vk B R B2 R ™ ) I i
SEGRR A B, JET R P I%, FL L RE A 303 ok 2t 40 B0
76% UL HIBRIR , JCik A% 2 e B 3R A BRIR , DR AT s 0k 2>
B fh i AR
(3) (i) HBE T, SO, I UM SR % B i 2 T+
5 SEHE N a SR 0T FLABIE] 2 rp = Akl 2 mT A [
PR ELIR BEAH TR, o= 0. 88 B I 2 4 Ak 3 e I AEL X 37 14
S SR PR, U T 107 194 52 R K, D e Ak
TR SO B, B B 07 R 38 P A RS, B o= 0. 88 11
ﬁh?ﬂ%ﬁﬁ%%ﬁf%{t%,b $EIR; IR A 2 AT o R,
IS Ty N E RS WA= 13- 2. (A - s [ O
ijt T*E}Efifb SRR O R B A3 T Y SR K R 1
AR, d ER.
Cii ) AP P AT, Hop AR Tl B, AR 3R] d X 9 SO,
FAL TR ML P RE B d

x100% = 32% , W3] 4 AR R Ry CuO, BT L) 700 °C 22

(i) BRI EER 1 SO, A1 O, HOVEIEAR 14 1 mol - L7 A0
x mol - L PSSR py WAL BER

50.(1) +5 0a(#)=—50,()
A IR E/ (mol « L) 1 x 0
FALHIE/ (mol - 1) o a.
PRI/ (mol - L) I-a, «
AR TR I8 5 e 0 D B O 9

19.

AR RN
-,
wHHEREIELL, W p(80,)= o p,p (SO, )_7[) i
x—7 x_7
a,
D
«,
K = p(SO3) _ x 2 _ a,
P 1 =0 - e = - R
p(0,) *xp(80,) p°x ::p (1-a)Vp
Sy
(14 4})
(HXF (2)wk
OCH,
BnO ‘ OBn
NS (:U(L',Q \fl>
(3)2 +0, —— 50,
A
CH,O0H
OCH,
BnO \ OBn
Ny
2 L +2H,0
CHO
(H)3 (5 Wi
0 N
PN OV N
QIP (]
(SRR ) A LA N S HET , ¥ M B BRI 4 Bk L 7] 43 SR AR 11

BOH BT R 2 Ak 2 i X5

/, "/‘J\i
3%

55 e AR 2 A g 3 CF

PITELp BT ALC 8 % X AR Y R

OCH,
OH

3 WA R 2,

HO
AT B EME XA

L

|
COOCH,

4= ,C ¥ #9—COOCH, s£# % R B4k B4t E #—CHO, 4

4D #HFXT 4, D F £—CHOH, 1] D #
OCH,
BnO OBn
[ ) Wes AR H@SHE X, E+F-G
|
CH,0H
AT e QMR E G #®EMHE XA
BnO
\
H_CO—f >\ 7N\ J F #4—NH, , % &
% o Nfﬁ/}OH :
Bn

FOoFRXACHEHMRMKXN T, FaggmmAh

H,N—

(RRART ] (1) AR UK 0BT eh B A S5 4 T 20T 241, A—B Y I
IV J&—CH, BB T 83 A 36 37 72 56 v ) 1T 1k e, D
FEN AT 1) 5 25 3L i 17 2 1 o

(2) BRAERRE S0 T K i A B RIR R , BB =2 1) B A

T FRIERRIL
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(3) D—E 5 feJ B Bl S A D 1 3 0 e i, AR A2
TP RN TSR R RS A R

(4) AR RIS AT, 25 264 R F B9 Rl 2 S i sy h & A7
R HIAEIS EE P BULEE, fI—OH ,—N(CH, ), , 7EA 3R
A BUREEAEFE SR ] X 3 R SC R T AR A AR
[l A RAT 3 Fif

(5) HCOOCH,CH, 43t il§—CHO HR T H 1% 1 2 e o

ARG 3 T, s g S A SR HRAR B I o
(6) MELA B ER B BE A 1 48 1k 2 N— v [B] 44 119 )2 1 5%
P ARSI T S E T D B H WA UKL, W
N
\ . P 2N
HpE R R S5 R 1 T 3 4R NI 25 4 1 Xk M)
0

N AN
mgh ety M gm0 T .

2023 £ 6 AT AL ERRKBEERER EHER

D [ea@R) Wi or s

(BT ) 17 SR AR R T SO IR B8 5T, 18 T LY s A 85
J&T A A PO R AR EE MM E SI0,, 8 TR &R A
e REERLT 4w TA L, B LiE D

D (@R e 1iE

6-2x1
2

2 AR X, I HLS A9 2s 25492 VIR, A $EiR; ALCL

(BBAT]H,S 70 7b S I M 2 i 70 He =2+ =4.f

=3, WA I X, )

AV 2 T = 32

AICL, [ 27X B R AR R 1 = AT, B SRR KT & B
TAAY T30 K[ T:]7, C $18; CH,CH(CH,CH, ),
(R4 Fk N 3-H ks, D ER.

P> SIEET SR N W RNy
(A, BFRAMTHHENBEFRRTAELTA
I IBX AN HE TP EFEEL AT
MAHc AR AL RAEH BT

A SRR FeCly (1R T RIS
[ BBART ] FeCl, 5 FEL 0T, A $E1R s FeCly YA TRAT J ol 7 4 A%«
2Fe* +Cu 2Fe* +Cu™ B IEH; Fe 5 Cl, SIMREKMET K
A J FeCly , € TEA; Fe (OH) 5 JBEUAR A i 6 - 1)l K H i
JUi FeCly MRS , 4% 252 0 R 2 IR 52 2048 £, 45% 1k A,
D IE#.

A (SRR ) T T
(RRATT ) 03 2 11 2 T2 s 880 1 SeC A B T T o, ELAR 45 4 ol 8
BORL BT AR AT TR T HEZE , A $51R ; CaO HAA K
P, TR TR, B IERS: iR R C A5, /T ER
AU AL, C IER; Na, 0, BB 5 CO, NAERL O, , ATHEW K
fiE b 4R, D IER

.C [ SBRARR) Wy VT 11 ] £ | 92 30 HEAR B AR (1% 22 43 # B sy
b S B
[ #BAT ] NH, C1 52 #0 iA=L NH, R HCL, 723045 1 PR B2 B
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9 10 11 12 13 14 15 16
B B A B B C D A

ik NH, #11 HCl 364 B NH, CL, JEikA5 2R, A $51% ; KMnO,

VR R, 5 I AR , A A FH I 2 T A Rk,

Y 135 2 (1 TR T 7 5 B4, B SR IR s 0 45 I OO0 280 32 4 25
SEEUIT IR KR FRAR /DN, U0 JIT 0 85 VR A B0 /1 , 3 VR e
AR, C IER; SE T 25 F R b E Gk &8 Zn fEfR
e, Cu VEIEM , Eh A v BH B 7 1) IEAR % 31, R ) CuSO, %R
iR, D iR,

B e A Ak S Tt T AL | HOB A
BEBKEEE P, T B R A AR 3R BAC M A R AR
IR E AR R E R E T R, — R E AL R
A R, B R E KA B R W ARAE AR, TR B F &) EAL A
2,0 & F @ RS,

.C [ ) Akt )2

(FBRAR) th A — Z T i, —S—S—5 25 5 A )21 A A
—SH, 45 8 11 BTk AR R RN, W25 500 A S J5H), BoAy
W, A TER; 1 AT A1 1 mol S—S BHIKT 2L, Al £E 1% 2 mol
f—SH, 5 F5 2 mol Hi 7, M 2 mol S—S FEII %L, #7% 4 mol 1
T.B IE®:; 2 Wil feh HS—# 255 B A fb h—S—S—,
A2 B H,0,, WA 9 H,0, C $5iR 5 thdl 158 h
RN R, Al 27 22 e o R vh JE 86 48 1 B b S—S S B A
AT HUE NS T Sk R i E R, D IER

A [ERR) BRI R A e

(#2847 C,H,0 Wl RER L BE SR A L Joe, 47 0 L, H4hH (

0]
|
N H*C‘*C*H SR ARy o B WU S A — A o B

KT

H
A=A~ 8,00 4.4 g 1 0. 1 mol ZEHEA o HEREH N
H 0 H
NN S
0.6N, # WA ke, HEikgxO ¢——C  HApItp

/ AN
H

S o B 4.4 g B0, 1 mol RE LKA o AL
Hoy0.7N, , A IE®8;1.7 g H,0, i)Y &y 0. 05 mol, &




