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1)iEmE“aN 2" hF=ER
2)1&#_ Fe*" (AI’ xé,ﬁ,,ﬁ: NaOH ( =t KOH, &2 EHT)
3)2Co* +ClO” +5H,0 2Co(OH), | +CI"+4H"
4)NiSO,+4NH, - H,0 [Ni(NH,),1S80,+4H,0
5%, S8 H,0, afEmik EEME

1.(
(
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(6)2Co( OH) ;+2KI+3H,S0, == 2C0S0, +K,S0, +I,+6H,0
EB S B E B E S A R & BB AR SR ey AR
M, R GTRRXAOBE LA ERF

BEOH /e e EEl TEMHH Ni(OH),. )
Co(OH),, % /0 & Fe Al NEMNY) | FIINFTRRE R, & BT
REWAHEEE T (NI (Co” [Fe' [Fe™ AI") , ZBURHMA
H,0, 4 Fe* G{L4 Fe™ ;i pH=5,Fe™ A" #4¢4 Fe(OH),.
Al(OH), JUEm# b E. iIR/E, WIR#&AE pH, F A NaClO
¥ Co™ #4k2g Co(OH), JUE, NI 5 Ni* B, NEEEE
Ni(OH), JUE ; Zid RFTNRIERLASE NiSO, - TH,0,

(RBAF] (1) "B FEERABRBR, BTN C 5 542"
Hfy Cl10” W&Iiﬂ#?ﬁiﬂﬂ PR NAER CL,ClL B, TR
BERERBBEBRR.

(2) BRI, “E 1" FIET pH 24 5, (15 Fe' A" 42400
Fe(OH), Al (OH), JIJE MK E; MIE M & F Fe (OH) ;.
Al(OH), 5 E33F NaOH 3237, Al (OH) , #5{k Na[ AI(OH), ],
Fe(OH), A5 NaOH /AR N, 2R & TR UNEESE
Fe2 s, B ATHEELEHH,

3) “Efr 2" H Co™ ¥8 NaClO Sk, 4 A Co (OH), 7132, ClO™ AR
jj Cl, BT HRERH 20 +Cl0 +5H,0 == 2Co(OH), | +Cl +4H',
( )ngk'% iR SRR N A PR ER U R AR AN K, RN 2
[ Ni(NH,),]S0,+4H,0,

5) Hl& CoCO, FIR A AEFHRES 5T ,Co(OH), 3 H,0, IR
3 CoSO,, 1 CoSO, A& H AN NH,HCO, 4 A CoCO, J3Eo
“EA B P EERARKKN,H,0, TEE,RETS 5N
RULUEENE KN B K TERE, A LRYTTH, &
W A" H,0, TERINIERME,

6) EM-KI RBTEEBNRELERMEMT,Co(OH), &I
S, B TEEN L, R R ZEFERA 2Co( OH) ;+2KI+

,+6H,0,
S(1)58°5p" sp' FE=fH
(2)CuS
(3)TeO, ATEELY, SELENTBREHENFNRTS
HEFTRRE

(4)6.75%x1077

(5) H,Se0,+4HONH, Cl Se | +2N, 1 +7H,0+4HCl

HB B ARG P o B AR B WA R RAR ST, R L E A
MR TR S e R B

BEEDT / w58 KOR 55 B B AOR R T & Na,TeO;
Na,Se0, % /D& AMAMRE. L EY, A NaHS BrZ, B
ZYEEXEM DA CuS. PbS; B Z2 & A H,S0, 1. £
Haz‘@): BB E Te UL E Y. H,8¢0,; INAERBR LT

BEER, AR P BE A Na,S0, i R 15 B3 Bk % R
ﬁ%#ﬁn\o
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[RAF) (1)Te FERABEVIA Ik, EABFNECTFHS

T 55°5p*;Se07 1, Se )??i%ﬁ)%/z\%X(6+2-2><3)= IRO¥IE:)

1
FXF3 B TR, H sp’ 224l Se0, &, Se %?%\E’Z\?X

(6-2x3)=0 NN F X3 MREE TN, DEMENFEH=
Ao

(2) CuS PbS XA F K MR FTERATUE, ABRABENEE
B3 o

(3) REFEAPER " TeO,AWMMEALY" , TENRRESH
TeO, FMFEIPAK T, SBHBIK KR,

4) pH = 2, 8 H 102 mol » L (305 )
( ) p - ’ ﬂ c ( ) - mo. 3 C(steos) -
c(H") +¢(Se0y) « c(H") « ¢(HSeO3) _ K, - K, B
¢(HSe0;) * ¢(H,Se0,) « (H") L
2.7x107°x2.5x107
e e —6.75%107,
107x10

(5) Al AR —F LS RABERSAEAN N, RIBRET
BBEABFIFEITEHRNOHLZFERXHN H,S0, +
4HONH,CI Se | +2N, 1 +7H,0+4HCI,

(1) EHAR(NELHREMBIRE R A S
(2) Fe+MnO, +4H" == Fe*" +Mn"" +2H,0
(3) CaS0,.Si0,
(4)pH T{EET, B £ HF, RF F £ K MF, 1 CaF, JTiE
Mn(OH), Fe(OH), iiiE
(5) FeSO,

i

(6) Mn, ;Fe, ;C,0, » 2H,0+LiH,PO,

LiMn, ; Fe, ;PO,+3H,0 1 +CO 1 +CO, 1
B S A Fe k4R 5 A R AT & LiMn, sFe, PO, #9745
MW, TR GRAPE FHwlbF R Ek RO EESF

BEDT / S A% Es [ £ Z M5 A MnO,. Si0, .
/CaMg( CO,),.Fe,0,] 0N H,80, B£)%,Si0, T ,Mn0, 5
Fe,0; Fe fERR M 5 T R4 A Mn®" (Fe® %, CaMg( CO; ),
#Ak 4 CaS0, JUE Mg %, 13I8 /5, 1 DA CaS0,.Si0, ;
BB D A Mo Mg Fe™  Ca™ SOy %, /5 H 1A
MnF, , i F MgF, .CaF, §3 K, IT/]\F MnF, 9 K, , AT A4 AR
MgF, .CaF, 5705 ; pH=5,Mn* f3% E 5 0. 30 mol « L™, Fe™ 1
SR 0.25 mol « L', Q[ Mn(OH),]=0.30x(107)%=3x
107°<1.9x10™" ,Q[ Fe(OH),]=0.25%(107)*=2.5x10""<
8x107", AF AZR4E B, Mn ( OH ), (Fe (OH) , 703 ; SR @ i1
NEIE A fE Fe® Mn® SRELEE 1:1, AN (NH,),C,0, 3%
TURE s £ P Mng sFe, sC, 0, + 2H,0; BN LiH, PO, , 7 Ar 1
g8, 4 A LiMn, sFe, PO, o

(RBAT) (2) IRBROP T ERNFERR D Fe' W2 T Z &4 T
Fe # 5 MnO, 7,4 B Fe’* \Mn™ 2, {kIB Sk B F I8 B
FEMTERTE, TRERENE FHER  Fe+Mn0,+4H'=—
Fe*" +Mn>* +2H,0,

(4) "By’ BTIRRO P INA MnF, 8RB M 28 B, 5 4 A HF,
FF A B MgF, 0 CaF, JuiE ; pH 1 S i, 8 B8 11058, 5 £
A Mn(OH), .Fe(OH), &

(5) QP Mn™ §93R B 24 0. 30 mol » L7, Fe’ B3R & 24
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0.25 mol » L™, “ 352" 1 Mn™ A Fe™ TR K4 314 98% A1

e 0.25%95%
M—=—""—"—=x~0.81<1,fTL A R FeSO,o
95%, JJnM“ 0. 30x08% ~0- SI<L ATLAHI BT A R FeSO,

(6) kg TRABPBR MmN, XA H,0 MAFMSIEA K, B
Mn, ;Fe, sC,0, » 2H,0 i #1 A LiH,PO, 7 Ar b % & 4
LiMn, sFe, PO, ,fRIBITC R STIET L £ AWK A CO.

CO,, i iE " IR ML ZEHFERX N Mg Fe,sC,0, + 2H,0+
kl:lpz

LiH, PO, LiMn, sFe, sPO,+3H,0 1 +CO 1 +CO, 1,
RIZEE B: E1TE 3

4. (1) EMBEHEMA & (2)H,Si0,
(3)2Ga+6H,0+2NaOH == 2Na[ Ga( OH),]+3H, 1
(4) ARG AL R

(5) Ga( OH) ,+3H == Ga* +3H,0

(6)40H —4e” 2H,0+0, T (7)6.25x1077
EBE S AL FEA P MR A ) TR, RO FNS Y
o K a4 Xt A

ZRERE /) Tkl N NaOH #5532 , Ga. As, 05 Si0,
(%41 Nal Ga(OH), ] NayAsO, NaySiO, , HEA 32 5, 5
BHE Fe,0,.CaCO, AUJEE 1 ;@R HRFIMAFRRIAT

#& pH,Na[ Ga (OH), ] Na,SiO, 4R & I [Ga(O )3\
H,SiO, |, IR & NayAsO, , [RIRAE L RB AHE R L
TR E ARRTRE S NayAsO, - 12H,0; J&& 1T RN
B, 45 Ga(OH) , LA T A T KA Gay(S0,),,  TEE R &
B H,Si0, FIREIL; @& Ga,(80,); IRERIMALE
NaOH, 4 5 Na[ Ga(OH), ], 8% Na[ Ga (OH), | 58 & &£
Al Gag

Ga. As,05. Fe,05.

Si0,F0CaC0, Ga(OH),.
Na[Ga(OH),]« H,Si0;

Na3;AsO,. Na,SiO;

H,8i0; 38 Na[Ga(OH),]
NaOH H,80, | H,SO, &1 NaOH

T I J 5
%v[:@ﬁ& L (e —E A E > Ga

# Gay(S0,);
a1 TR — R 1E Na;AsO4 12H,0
L Fe,05;. CaCO;4 Na;AsO,

J

[ﬁ@’ﬂﬂ )Ga B 31 BEXTR, NTrRAMREXRTEDREH
]]IAﬁ%o

(2) Ao A, i ML= H,Si0,,
3)Ga N Al 2 MM, EARME, "B TESR,

KL AL 5 NaOH BB R AU F R, 5 Ga 5 NaOH

EE]

BARREBMHFETTERXA 26a + 6H,0 + 2NaOH —

2Na[ Ga(OH),]+3H, 1 o

(4) WBBRHIREBRENBRIEAERL R S HAE R LI T

R T

(5) "B H,Ga(OH), AR, R NAIBF A A Ga(OH),+

3H'== Ga’ +3H,0,

(6) BAERT, BAR OH K 87, B K4 40H -4e”

2H,0+0, 1

‘K, [Ga(OH), T
c(Ga™)

¢(NH, + H,0)

¢(NH?) -

(7) Ga" T & M E B, ¢ (OH ) =

3 10+

107_5 mol« L"'= 10°7 mol - L7,
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e Ik ) 259 A )
¢c(OH) 107
K,(NH, - H,0) 1.6x107°
(1)282p° FEZ=ZfF

(2) Rk

(3)0.002 4 mol -

(4)1ERIEF, 1 m* EEA Ce™ fFEHR TR, LR ZER
HIRR=AJGEMBAT  (5)2:8:19

B A RBAF R CeO, 89 TE RS, FRTENEY
HRAFFTEXPE ARG ERE BR LS

=6.25x1077,

BEEDH / @HH T ERS A CeCOsF, BAKIES
TREMREGES , CeCOF A CeO, MBR MR GSE, B
ETEEN,BMERESEFR N EHE HF CO,; BEFR A
HRRER Ce(S0,), MR, XM DBREENEDR S Ce¥,
SRR B R SRIERE Y Ce0,0

(BAF) (1) BEA CRFEIE 6N BF, NEBTHARL
28°2p;CO5 F,C RTMES 3 MRE BTN LMB T, =
EME S EH = A

2) BB BERANMEETEBLBFFETS HAEHER

&%

hx%?/&

3 4CeCO,F+0,+2H,0
3 ) FHAWEF nl Ce(IV) ]=20x107 Lx0. 1 mol + L™ =0.002 mol,
BIZEEUS n[ BHUZE Ce(IV) J+n[ K/ Ce(IV) ] =0. 002 mol, D=

4Ce0,+4HF+4C0, ,

n[ BHLE Ce(IV) ]

clCe(MyAo) ] _[BIECe(V)] - VIANE)  _
c[Ce(V)] c[KE Ce(IV) ] n[KE Ce(IV) ]
V(KE)
n[ BHUE Ce(V) ]
10 mL _2n[BYLECe(V)] o =
WKRCe(V)] ~ nlAECe(N)] -0 TR nlKE
20 mL
1 _ n[KECe(N)]
Ce(]V)]—41><0.002 mol ,¢[ KE CE(N)]_—V(7K)§) =
0.002 L )
A1x0.02 mol « L =0.002 4 mol + L.

4) LBEF A H,0, B RIEEREF 4 Ce" TRA Ce™,
ﬁﬁ/ﬁ?ﬁkﬁlﬂ IR EFR, S BROM G Ce(OH) , , BrEK B SME
FEHROB=AJERT,

(5) 2 1 mol CeO, EMAREIRI T 2.24 L(0. 1 mol) NO J7, %57
BFH5 0.2 mol , ARBE X BFFIETHE 0. 2 mol +4 4 Ce
B +3 4y, B BAFT IR R Ce™ 0.8 mol (Ce™ 0.2 mol,

RIBU SR ETEUENREING 0, BT 0T RN E
| X iz2es |
0. 8 molx4+0. 2 molx3

A > = 1.9 mol, /[ Ce(Il),Ce(IV),0, ], x,

vy BRI EE R4 0.2:0.8:1.9=2:8:19,

)RR EMER, MR R R, ERMEERS
(2)74B 10.0
(3)2[ AuCl, ] +3S0% +3H,0 ==2Au | +3S0% +6H" +8Cl

(4) #[PCl 1”84k (NH, ), [ PtCL, ], B BSR4 (NH, ) , [ PtCl, 1 B9
BRE 2:3

(5)0.24 Na,S,0, HCI

A A TEMIR b 5 B 42K Au Pt Ag RS>, FRALE
e R BT HFRAPBE KLt i
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ZRERE / BAE S Cu,S.Cu Ag,S Pt Au, fF S iz
(eRs, 2 SO, B, Cu,S.Cu.Ag,S 4L Cu0. Ag,0, B2
B, R 1 R Ag', SR HNO, B=, B Cu™ —JFHEA
TR T L IREFRE Au P JRE R IIA T K, Au Pt 24404
H[ AuCl, ]| Hz[PtCI ] SO Na,SO; IRJEIRE Au, 7B 11
S NH,CI 3548 ),[PtCl, |, 24 FRFHREE PR T
F AN NaBr 3/111% AgBr STUE R 1T 2 Cu™ ; AgBr FH AN
Na,S,0, BREREIE[Ag(S,0,), 1 B ®& 1, BIEIEEk
BR[| 3k18 Ag, TERENT.

Cu,S. Cu.
AgS. Pt CuO. Ag,0.

{[AuCL]. Hy[PtClg]

Au Au. Pt
Au. Pt Pt <—(NH,),[PtCl]
HNO;
=5 %)ﬁ NaZSO; Au NH4C1

B> Ezux /)f,é ﬁ%H/eﬂZiHH/;L%E

RS mz lq,nsal—Al,eiaH,m AR SR
SO, Ag' Cu™ F b [AgS00.
NaBr ma Il Na,S,04

L Cu™
(RBAT] (1) " 56" B, B 5 M ARRFBEAR L R 1T, o UG K
&ﬁ%ﬁ’]&%ﬁﬁ R IR SRR, R BT
(2)"BIR"B, AT Ag UBFRA#NRR [ o, MIEEH
2, RYERLSR, HNO, JRE 4 10.0 mol + L™ B, Cu Ag i2 H
RESo

3 IRERETEBEAEBTFTENBFTEISERNAET
32 2 [ AuCl, ]™ + 3807 + 3H,0 —— 2Au | + 380> +
6H"+8Cl

ST B, AT 8 NH,CL I B [ PCl 1T Ll

[PtCIJ B 3 BB F2URL , BEAIK (NH, ) , [ PtCl ] 938

faqt;;o ) o[ PCl, ] ANZIEIGE , +4 4 P& 4 Mrirh Pt 8 R

(LF‘?F”‘W) 2/\ 341N F2x3 Pk N, (B~ 9) , 1R1E
WANTERARS , EUMSIER= NN RNB >l 2:3,

(5) “BHR" WA 4E RN AgBr (s) + 25,07 (aq) —
c{[Ag(8,05),]"} «e(Br)

[Ag(5203)2] “(aq)+Br (aq),K= (S 02 ) =

c{[Ag(8,0,),]7} ~c(Br) « c(Ag")
(8,07) - c(Ag")
1.8x10"%x5x10™° =9, FHEIAZER n(S,07 )= 5.6 mol + L™ x100x
107 L=0. 56 mol, & n(Na,S,0,) = 2x mol, RIEY) FH
EXRTIE=ER.
AgBr(s)+28,0% (aq)

=K(#) « K, (AgBr) =

8,0,),17 (aq) +Br  (aq)

FIHE/mol 0.56 0 0
%4k &/ mol 2x % x
S #7E/mol 0.56—2x x x
Ag(S,0 1 e ¢(Br 2
=CH: gl 223)212_} ¢(Br )= x 2:9,%@%—-96:0.24,
¢ (S,05) (O 56—-2x)

BIf Z O] /A% 0. 24 mol AgBr, ( ), [ PiClg ] kS KR B &=
= 4 HCL, [Ag(5203)2]3’ %ﬁ#ﬁ#i#ﬁiﬁk Na,S, 0, , U HCI 0

Na,S,0, T AFEIAF) Ao

RIEEE C. Efs IR %

7. (1) B SR B AR E SR B (B H—%)
(2)H,80, AT RREFHLA PLSO, ik
(3)STIZ()+4\’IH()]+42H++40(I]’:10T]Cl;+4an'+2le() i
& THES KMnO, # CI EEA Mn”
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(4)CH,COO0™ 5 H" Bz, B/ H' iR BE, ZX B E &1 m 72 30 & Tl
JTTE TICL, BRXEFHNKE

(5)1:1

(6) EEMARMFAEETERNLRER, HE E 2 B0TE 4R
s FHAAEN EEESHERMEE RAEAFNE
=R A

EEE NG LRI T 5 B KRG RS, TR A FA
MR B FHARXPE BAFEEELGRRS 8RS

ZHERE /) 28K E 1,0, Zn0 . Fe,0, FeO_ PbhO, I A
(KMnO, £k (1,80, B2, T 1% PhO 55405 PhSO, 57
JE,TLO F+1 4 TIHEM A +3 4, 5 CI & TICL, , FeO
AR Fe® RN Fe™ ,Zn0 $AL AR Zn™ , =FE FHEN
BT A TICL, HEABHLRE, Fe™ F1 Zn™ A KE;
SEEERS i CH,COONH, ,CH,CO00™ 5 H* & )7, %E BY P 4
WEHs, T TR TICI; X EHHENAKE; A Na,S0; 11
B OTEBEITICL, 2K RRBEB IS IRERE, 58
FEREE T B,
TLO. ZnO. Fe,0;. FeO. PbO

H,S0, 82 BREE
HHAE D
aTIc, KA
KMnO,./A101. 1E&Ea%: ©TICL  TICL  ATimpEssh
@gip :%x %ﬁ / Na:SO; |skmms %jﬁ
s-limal —ERREREE Pl orbERR T
7 il

PbSO, | Fe**. Zn™

L TICl,. Fe™'« Zn )

(FRAT) (1) BB RBAVRE SNk AT MRS B
(Z)g?gﬁf%u BRIRT B MR BRIRHER M IS, R %
EEPTHMIER, Rikik B H,50, =,
(3)RBREFEBSIEBFFEMNETTFETEERNNEF
FHR A 5T1,0 +4MnO; + 42H" + 40C1" == 10TICI; + 4Mn”>" +
21H,0; BT, BE KPR CIthgE X R KMnO, , %
KMnO, BERRZ TEILAE,

(4) " REE 53 2 0\ CH,COONH, ,CH,C00™ 5 H' R &7, BN T
H' K&, {74 H +CH,CONR, +TICl; == [ CH,CONR,H]TICl,
W HE), T TR TICL, JEXEFHHAKE,
(5)REFERETEBSLEFFEMEFTFETEH TR
SEHREGREF HER N TICL +S0Y +H,0 == S02 +TICI | +
3CIT+2H" , ;R JRH 24 Na,S0, , | A4 TICL, , R RF S & B
MRHEZ N 111,

(6) EEMKEMF ML RBREK, HEE S EERM IS,
FEFHAEN,BHFEEN HEERZTH Tt T R ER
BR, A1ES T £BE, T8 T 848 T,

(1) K R MM R AR E AR, AR R R iR 2R (R ML SRS
(2)D1 100 °C FEROBY AG<O, T4 Cl, 1 Ca(VO0,),, 181
SHUREHEEAREMFAKSE 200,50, B
(3) 45 VO, &4k A VO, , FIF# P507 2B ; FAHEX VO, iRE,
REFEWNE

R 2
(4)ad (5)2NH,VO, %Mm 1 +H,0+V, 0,

RS N 8 KA AT LR RAR P R AR AR
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B A 4 A AR B 8 A AT R R R B T Ak e e s

ESEMR /SRR R Cl, TESTE SrE
(sEqrh A" B AL B o 726 i CL,, 2 E 2,3

U, 2 S DR RAR 1 100 C M5 T CL,, Ba A
EFETE,1 100 CTLHELRMRLR L RHRS, TIA
B SR R AERE R 1100 C, LB V TEAETRA S V05,
“FEUH P507 (3 HR FR) EBM P HTHRRA M™ +

nHR —= MR, +nH"" , ZEBH o AEEEUPH S 7, h S0 e

BRIV BFETS A VO;, ik B ZE pH (£ VO, # 1L
A VO, @i ERRER" LIV 5 Fe (90 Ho
ZE ERERTIRRIITHNT .
Au. C. V205, ZnS. FeS,. Si0;
Ca(VOy) Fe,04. SiO,

VO, . Fe VO,R VO
=y
Camj\ lﬁ Hﬁm P507 | H.S0, f NH,CI

ER 1= Ny
gy =1 2D

pH 6-8
P NH,VO,

¥ Vo omasgy P
@M%%@<ﬁﬁ
i—%ﬂi@%{’ﬁ Si0,. CaSO0,
%

L AuFIZnEISL . SO,. CO,

(FEAR) (1) F3es A o DUABIE K R AR E AR LIRS &
BRE FRNEFRDEN,
(2) OH RSO, SRR EEEN 1100 C,ZEET,
RO AG<O, T4 CL, #0 Ca(VO,),, RASHR NI L4
UEEMPNNE, QERNBAET FIZ S C.ZnS FeS, , K
B A RS A C0,.80,; AuCl, [y 52 732 °C (ZnCl, £
MR 265 C, —F T PURISEIBNE,
(3) B ERAFTT 40, 98% pH & 1~2 EKEN VO, #Lh
VO3, FIF# P507 ZEEY; B RHIG K VO, WRE RS EEUE,
(4) KRR BE R AR EME, a FEARZ BRRAE
SREME, S FE NHI, RA T, b ARG EME, SREHET
NH, VO, 55, N FRH, ¢ NEFEME; KR NH,CLF R
TR O] AR NH, VO, BRE, FI iR, d &=,
(5)RBEAEFIEXLRT S NH, VO, BEEBENLZHER
figes

25 2NH, VO, 2NH, T +H,0+V,0,,




