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MgClL, R4, SRELS Ti 905, C E#; SISRERKTEELEEE Mg, Ti EE T SHARNIN, Mg EE T 5RERK
K2, Bt o] A B A BR Bk Mg, D IE#,
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BRI REAME, A $H1R, Cu™ F Ag" B ST BIRE KA B RN EMBELE B FHRAL B 7, WAL EREKTLES
B Cu” # Ag", B $51%; N HNO, 1 NaCl (iR AR RN B MER 2R MEBE HAWCL AR, Hh S mmEA 2RSS
TEEBFRMLACL ], C HIR, AN B R R HAuCL F+3 HH Au ERA 0 1A Au, A1 HAuCl, = H"+
[AuCl, ] BT F] HAuCL, A58R, FERAR P2 BB LM H et 5 Zn kN, WHEREFFETAH 1 mol HAWCL, T2 K
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B EFESEMYRNER 1 molX7+l m01><7=2 mol ,D IE#f,

Ga,0s. CaO. ALO,
BRI NayCOER
léwk | —_— AL(OH),
B F— =Rk —— .
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3 NalGa(OH),] 2% BACO,
FEIEL Na[AI(OH),] Na[Ga(OH),]
CaCOs Na,CO,

Ga(OH); —> Ga,0,—>Ga

CO,,A IE#, " AR"MENERRR BUSYE T AR, BN EREMSEAL ARSI, DRRERRT, B EH, " IR
1" f97AFiE2EE Na,CO; Na[ Ga(OH), JF1 Na[ AL(OH) , | AR S8, IIABRMEY) BT, 78 R A9 pH RN, MR RS HRR
B HANEEMETUE, LIRS Na[ Ga(OH), BEA B, C IEH; “HRASNMES ALY, Tl E RIAE IR D TR
K OBEREERARERE, 8RB D ARERZE,D iR,
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$i0, s 1 BRI | Na,CO,
Fe 0, Fe,0,
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(BAT) " SR AN # T, TUERERER, RS " HA" A LR, "RE 1A ULERER

[Al(OH),] +HCO; == Al(OH), | +COT +H,0, 58K K A S RIERHAE B 451, SR 11 " 2 BMB B A RS 2m
B EahA, BRAR AN AR R S 208 2H,0-4e” +4C0T == 0, T +4HCO;,C 85, “ &7 1" 2 S 055H0 NaH [ K7 4 A NaAlH,
S, th 7R 4NaH+AICL, NaAlH, +3NaCl,D TF#4,
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Qﬂﬂﬁﬂﬂw ----------------------------------------------------------------------------------------------------- .
Fe;0,
1 Si0, 1
i MoO5 E
MoO; S 5
E ;_AL v :
: NH»:anowe&—»I,uE.E. |—»|mkﬂz [ S4B Mo, :
g 2 7 ]
5 FeS SO, &S0, E:& —dztl SR :
{ Si0, Fe;0, NH; SO, 4

...................................................................................................................
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(BRAT) " iEee” N EZERAMRA MoS, #4L4 MoO; 1 80,, (22772 h 2MoS,+70, R 2Mo0,+480, , E 5 (0,) AN

R (MoS, ) RN E 2 el 7:2, D& FeS 7" KR W th= 5 0, KA, B 3FeS+50, L = Fe;0,+380,, 145 (0,)
AR (FeS) 2 LE2A 513, SR EEUFMERF WY RN EZ /T 7:2,A IE#, & B NaOH A RRE &K, NSH
Si0, ERHE NIRRT, SIAFTRIZ T, R B AT A NaOH R B &K, B B, AR B, R FTRER A

2Mo0, +7S == 2Mo0S,+350, T ,7 mol S Sh1x K #F% 12 mol B+, EFH 1 mol S %ﬂﬂ}ifﬁﬁ$§9ﬁ;f mol B87,C $51% ; &

AT O] TR IR BB B B K6 AE Y NH D IE# o
6.B

O 12 1 i R e e R R .

NH4/NH,CI
(pH 9) E’—‘\ (NH,),S

ﬁ%ﬂ*ﬁm—ﬁ e gwc F—{ g —2zns
v v

Fe;04.

Fe,05. R R

Zn0 Fe;04. NH; « H,0.
Fe,05. NH,CI
Fe(OH);

B R A (EES Fe,0,.Fe,0,.Zn0)
L | BRAE : ZnS
é B/%?TEJTE%:FG\O

; ﬂ?j,%zno 7\%\1‘:,': NHz/NHz;Cl 5‘@5&?&'{{% [Zn( NH3 ) 4]2+ !#ﬁll\ = Fe%%D Fe“ /i
L. TR P P B, MBS SN, BET GV E Fe(OH),, MBMEERS N " 2B PRBEH

Fe,0,.Fe,04; :

L SR KA K[ Zn(NH,) )7 +4H,0+48™ ZnS | +4NH, - H,0,2Z58RE %) ™4 ZnS X474 NH, - H,0 5 NH,Cl F9&&,

[#RAF) “ 02 52 0 NH, 5 NH,Cl 3% pH~9,NH, SAF K B 51, NH, Cl /KRR E B, B &34 pH T,
NFEANFE NH, , A [E88; “ 28" 3P ARG D8 F F Fe 2 W, FT L BAE WEEMSH Fe,0,.Fe,0,, BV E
Fe(OH),,B %1% ; " 1R & 4 K[ Zn(NH, ), ] 7 +4H,0+S" == ZnS | +4NH, + H,0,C IE#; & &IREH (NH,),S f
8, ERATEESE NH, - H,0NH,Cl, figE " 3R " i R B IREM,D FH#,
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i CoS0, !
: Eﬁfﬁ Hioz ﬁ;ﬁ NH{ICO; Li,CO; i
5 seER— e [l o s FCoco, —{ EskE > 1icoo, ;
! Co30, v v v ]
g Si0, T P9 <X :
; Fe,0s Si0,  Fe(OH), O, :
: ALO; AL(OH); -
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(BT ) B SRR FZMD A Co,0,, B HDE S0, Fe,0,. AL, 0, E2F1) FINFRE H,0, BRi=, Co,0, # H,0, LR A
Co™ , HrE M IE . Co( 1) >H,0,,A 1R, BB T, BEEH.K,=4.7x107" <K, =4. 4x107 <K, = 1. 75x 107, fr UK B E 5.
€03 >HCO;>NH; ,NH,HCO, & BH1E, B IEH; Sk X 24 CO, , BARKZE IS BEATE BN NH,HCO, A, T 78 “ sk
HRIEIAF B, C IEM; " R sR" i, IR AR B R N A B, LiCoO, , St ZE e H S, WEESS 5, REKEHE

l__| /JEL

1 :4CoCO,+2Li,CO,+0, 4LiCo0,+6CO0,,D 1F#,

Kl 2

C(1)4s°4p*
(2) CuS.PbS
(3)TeO, AFMERLY, SELENHBREHFENDNFERSHEFHTRRE

(4)6.75x1077

(5) H,Se0,+4HONH,CI

(6) DHBANEREEE Na,S,0, tREARRMN, AREGESL, BESHALRTE 298.75%

O 12 1 i R e R R .

Se | +2N, 1 +7H,0+4HCl

{ EN ey ]
: HzO NaH$ H,S0, (HONH,CI) Na,S0; :
E |7J</,V\I& [ v v E
: Emwé—%j B :
: KR E 5
\ | ¥} £——Na,TeO, Na,SeO, 5
: Zr——57 Cu Ph ¥ R 5
L EER D Te. Se 5
t B TE  Cu Pb 5

| KGR B S TSR MEAD NayTeO, . Na,SeO, /b BT SRI604 S8 L AV A KR

B2k A0 NaHS B2, B RBRZLTE CUS PhHS,  vevvsssereseermtttttttettettttetennananieiaieiartttttteteeaaaeaaaaeans &(2)ia
| AL BRASE AL HLS0, AT, G HRIBIH) TeO, .Se0,.

R MARBER, Te0, 430 TeCl,,Se0, A H,560, .
R AR, R H,Se0, BT, 5

E J‘EE ;TGCL, %E Nazso3 EJ:‘?'??%EE@J Teo

(BBAT] (1) BmEEMAREVIA KR, TETENEFHETRINEEFE, MAESHER TN B FHAA 4s’4p,
(2) 456 TEEBAMTE F, S NaHS Bzt , BRIBRZuE , AR AR, 8 BB " M EZE M h CuS. PbS,
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(3) " AN BHHE4) pH Sy 4~5, 4 5 TeO, 58, EREITE , Te0, HF M ALY, 2 51T B AIRE R ¥ AR T S5 5

TER%, Te EIKE T,

(4) PHRER A — TR, K, =2.7x107° K,=2.5x107°, "BRIRR" P EZEUTWBATL R G E, BRI BRITR" M
K

H % 2, i 5% 3 c(SeO?) c(SeOii) « ¢( HSeO3) c(H") 'C(SeO?) c(H") « ¢(HSeO;) 1 g Ky
S N ‘/" ! = = X X = =
P SO R c(H,8e0;) ¢(HSeO;) + ¢(H,Se0;) ¢( HSeO3) ¢( H,Se0;) S(HY)  J(HY)
2. 7><10’3>522.25><10’8 —6.75%107",

(107)
(5) “IAR " R R R P A ER R 2 EERR, AR T — MR ERSER, NARS, RIBEBLREFFERTFT
18, T8 RNALEFER,
6) DAEMERTF, YR N ENERERL, MHMBEEL SN ERYBAREEE Na,S,0, TRER RN, A

REBBER, B¥2WHARTLTE, QRE\ER LT H, XK XA H,8e0, ~ Se ~ 21, ~ 4Na, 8,0, , AWM 4 E A

1
0.400 0 mol » L™'x12.50x10"" LXTX79 g+ mol ™’

x100% = 98. 75%
0.1000 g ’ 7o
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2. (1) MEERST (SUELHMABHREWE)  FeTiO,+4H" +4C1
(2)BbERBE—REEBETHED, BAKTLHBR, AURINERTE, RASKECERETF

Fe>* +TiOCI> +2H,0

(3) BEER T B AT LU D Sk B H At LB ITUIE , 1R 18 FePO, MISEESE
(4)REBT 40 CTH,H,0, M—k&EBRSME, KPR D, Ti THBHE TR
o
(5)3d7a 2OHAOG gy g
\\((IX]O )’ m

O 72 ] il e e R e e R e R SR R ‘

Fe’ Mg™ . Ti()g-ZH 0 H0, K

R Ca’" . TiOCL;

Li,CO
TR o fe

Fe“ H,0,. HiPO, Li,CO;. H,C,0,

SRERH
FeTiO;. MgO.
Ca0. Si0, I ESIO,

B E

Zx——Mg0.Ca0 . Si0,

FeTiO,

45~ . 1i,Ti,0,,  LiFePO,

IR Mg.Ca.Si

BB AATHMEETAH Feli0; M0, Ca0 A FHE, T Si0, TATHR, NI RERRALEBTENE T4
Fe’* TiOCIy" \Mg™ \Ca™ , UL BT #E M FeTiO, 5 HCl R B4 pY Fe™ \TiOCLY F1 H,0, 4R 38 87718 B FETE-F
R W R LT T P P P PP PP P PP PP P PP PP PP PP PPITPPPIPPPRES (1) 9

I LI  ARFGER, TIOCT, AKMRLE AL TiO, + 2H,0 1R, 1438, BRI E4KIE (TiO, « 2H,0) MBSk (Fe™) ;

Wek EMEREPRITEEZEN TIO, - 2H,0 R4, TiO, « 2H,0 SMAK H,0, EAKRB AL (NH, ), Tis 0,5, &

A F AR A 5TiO, - 2H,0+4H,0,+2NH, - H,0 == (NH, ), Ti;0,,+15H,0;

k. EE R A 2Fe™ +H,0,+2H,PO, = 2FePO, | +2H,0+4H",
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[#BH7] (2) BRESRABUSHE T RRELEEET2NRIFTURRERE—RMASRTRESETHE T,

H,PO,
(3) A& BB T Fe™ 5 H,PO, L 1: I BIZ 5 R, " 224 7 K15 FePO, ,Fﬁbﬂ%§%ﬂﬁ= 3.5 O AR

\

B8, #t s DR E AT X AURE, 'S FePO, MIAE,

(4) 456 BEE MO A Ti0, « 2H,0 5 H,0, SKRESLH Ti TRARE, MEES T 40 TH,H,0, F—KERZHDH#,
SRR Ti TR BT,

(5)4K4 22 SR, HESRFNEBFHA RN 3d°4s’ FeTi0, NEMTE 1 MARTF, — M RIEEH A Feli0, , 1% &

56+48+16x3

BEEIARR S (ax107)* em’, mfﬁm g em  EKBRFELHARNTRS, IREHAEFAERNNNRR, SEF
fr F @, M5 = 306 vy PERYHEBRTE v FANGCEHO—-O,
o
LI 4
3.(1)Co(OH),+2H" Co’*+2H,0

(2)Fe 4L #E 1,0, AT pH E Fe iliE R e

(3)D10 @10™*

(4)2[ Co(NH;) ] +SO¥ +40H +H,0 == 2Co( OH) ; | +SO> +12NH, 1
(5)Zn0O

(6)C

Qﬂﬁﬂﬂﬂﬁ ..................................................................................................... N
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(i —FRERH)

H,S0, H,0,  CaCO, %K Na,S0;  NaOH
HZS 2+
sorssn —BE}-{ () S0 (20O ]
SRR @‘f Zk ; ”ﬁi %D[Zn(NHgmz*”—’ s B R
& s Ni(OH), Co(OH),
{ [BoRH £—Co(OH), Zn
FeSO, .NiSO, . Cu

E#R=4) . Co( OH) , F1Z 4k Zn

Bzt E  Fe Ni Cu

| BRI IO H,S0, B2, SRR BN 38 , Co( OH) , Zn SAME TR & Co™ Fe¥' Ni¥* Zn™ wooeevesene (1)

TER: I H,0, 5 Fe " S {LA Fe™ , JIA CaCO, 187 pH, 4§ Fe™ #5414 Fe(OH) , g, TR BEIBIRK,; - (2)@

DR A AR Ni(OH) , S,
g R A EE AR, IE Co” E AN Co¥, A NaOH B4L3% Co( OH) , S, Zn” k5 [ Zn( OH) 17

0 &(4) 9
| [ Zn(OH), ] BT & A Zn,
[#RH7) (1) "B2" i3 72 Co( OH), BB R4 AL CoSO, FIK, IRIEBHFIEREFIE, WTSHRIMET 7 ER.

(2)H,0, NRE, £ A Fe' 3¢ H,0, WO RREFRUIER, SBT3 H H,0, TrAETATERAE, "%
72 CaCO, POFERI AT pH 4K, 4§ Fe™ #5402k Fe(OH) , JiiE, B CaCO,.CaSO0, #I0 EIA, B3I NEAB IR,
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(3) DR LR R EBBREM A TR, s A A TE, BEAW, AT pH=10, kA BITUER S, KR/,
¢’ (NH}) ; ¢(OH) + ¢*(NH;) _KNH, + H,0) 107
¢(Co™) + ¢(NH, » H,0) ¢(OH™) »¢(Co™) « (NH, » H,0) K,[Co(OH),] 107"
TS IR I —ARERINIE Co™ B AL Co™ R AERL SO, IMAEEAMAN Co™ R4 AL Co( OH) , U3, RIBS KB
FFE EEFFERETE,NTEERENEFHER,

(5) BfRISRER[Zn(OH), )" BRI B F L4 W ER N4 B Zn, OH B A Ff 0,, NG 7 RIF BB MDA E , N AW AN
AN Zn0O,

6) [ Cu(NH,),]Cl  Cu" (I BB FHAR A 3d° ,NH, 5 CI REFHHN, REBRBT BT, NE T IMBMEY F, A 48
i®;[Zn(NH,),]S0, 1 Zn" INE B FHAHR K 3d" ,NH, 5 SOT HEFHIMM, IZWRFREH KA BF, NETF I
MEYIR,B $51%: [Cu (NH,), 180, # " MM BB FHAR A 3, 2 BRAN BT, B FIN# MY R, C F#;
Na,[Zn(OH), ] H Zn" (9N BB FHA A 3d° ,Na' 5 OH B F M, ZY R A A EBRBXN BF, NEF IR

N 5D %Ell%o
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4. (1)EBXEMYREMER, NREZER B ER, FREETS SO,
(2) 3MuFi’+4NH3 + H,0+2MnO, == 5Mn0O, l +12F’+4J\Hj+2H3()
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()5 |
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(5)AC
(6) MEE
6/3
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WK  Na;MnF, ~—>|,1tlj I—A@% 1 ;L%gz F—>NaFiz
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H 3k HCL 8] AFE InFG A2 0 BeCl, RIKARTMS 2 LK EA K,
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5) SRFNEREIMEFAR L, F AN 527K R A7, A $51% ; BeCl, 26 AICL, , 783 Be™ & 4 /K iR {2 M 2%, #I8 T pH<7,B
TE#; A E MBI TARM, AR, C 51,
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5. (1)IBAEMER, MREEER, RERHE
( ) lle%H

ey
(3) Cu,Te+2H,S0,+20, ==

= 2CuS0,+Te0,+2H,0

(4) 4 TeO, Ffb A Na,TeO, ZH , FIREE Au P, ETEEEY

(5) Na,TeO, +3H,S0; —— 2Na’ +3S0% +4H" +Te+H,0
1 3 3 /’3 /41/ B
(6)(—,—,—) e x10
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B E

o
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Au Pt
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BRZTTE : Cu Au Pt
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L kiR B TeO, BT A, AREIDE, B | TERRA CuSO,, IENEEM A Te0,, BEH AuFl P,
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Na, TeO, HIRR, T2 i 5 Au P, LI T X AUPLHIEEEE, orverererrerereressennsiretesssesesessesesesessesas & (4) 8

‘ﬁﬂg Na,TeO; 5 H,0, R4 A Na,TeO, LI , R I F 72 R A Na,TeO;+H,0, = Na,TeO, | +H,0;
ﬁﬁmw,n ERRET AR NayTeO, AR Te, FrAN H,S0, GRS NaTeO, HEH Te, - H(5)M |

(#B47] (6) HEIZFER T M, ¢ & Zn BF AT ZE EFEH/NLAERED, a RBRFAELERHA (0,0,0) b 2 HRF S

_ 1 3 3y . s . N
AFRA (1,1,1) ) ¢ 5&‘])??§J\§ﬁl£#ﬁj(j 2 7) RS HEN a em, ZZ B, LT E&BRIS Zn BFNECH
aM ‘lam o \ 1 3 lam 3
45)“\” a3d gzNi g,a= WaEEZ*DWW%D;ZH'—?Te %i&ﬁﬁ%%%ﬂ@{z‘gxqﬁg&’-&%jsaﬂj‘ggx dN sz{%x
4M><107 nm,
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6. (DVHE @1:1 (2)BHLk GeO, KEEM, SBHENF=E TR

(3) GeO,+20H =—— GeO> +H,0 (4)5.3x107°

73X7+28

(5)a (6D @ L
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: SEE — R 21 EBCaCl E
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|| B#R4 . Pb.Ge E
i |
R B SO, FIA H,S0, FERE , 2 ff Zn” Fe ,38& 1 47 PhSO,.Ge0, Si0,;
| BRI 90 CRUR, PhCl, 551 PHCL 1S AJER 2 2 35 GeO, S0, 5
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| JEE MARBIOEA CO,, AR 1,80, TR, §
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AL R | ALAIE R CaCl, 8] CaSO, , ITMEBER 2,8 2 TBAH H' O
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(BHT) (1) D0, 5 S (01E BT w5 2+

—3 BLINMBFX, DEERA VIR QR EHFEHFERXA SO,+

ZnFe,0,+2H,80, == ZnS0,+2FeS0,+2H,0 , E4L K4 ZnFe,0, iR FF14 SO, , U F SHEEF WY FNE > Lkl 111,
(2) BBRREIS K, 255 Ge0, KERMR, EHH KT,
(3) “BA" B, Ge0, 5 OH R AR K, KL Si0, 5 OH RARKR N, REEHFTERETE, IBRENETHEN

(4)c(Cl)=2.0mol + L' K (PbCL,)=c(Pb*) « *(Cl")=1.2x107, 81 ¢(Pb*" )= 3x10" mol « L™ ,K, (PbSO,)=c(Pb™) -

(807 )=3x107" mol » L™ x¢(S0% )= 1.6x10™ ,¢(S0> ) =5.3x107 mol » L', I [5 1E PhCL, FIEH PhSO, Zeff, 2434
B ¢(S07) <5.3x107 mol « L

(5) A& 1 RAINE & CaCl, 5E CaSO, , B FRA 2, BR 2 TEZE H' O " HRU"NEXETIEENBRARK,

6) DREZ T, #ERAEP— Ge BESERKIIN Ge (NN 4, QBBIRESR, 1 MEHES | BETEESIET I
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1 KR 1 1 = N P 2 R
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g+ em’ DA
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K28

A(1)2 +4 (2)&k 3.3

(3)2Ce0,+3H,80,+H,0,
(4) ARG ILHER
(5)4-8«

= (Ce,(S0,),+0, T +4H,0 AtHE sp’
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: k. SETE>FCCRE %ﬂﬁﬁﬂ—"@&/e W | RN 1 | RF2—"55 NHAALSO,), « 6H,0 844

: FRUMF l;‘m‘ﬁl((:(-oz) 2 :

' A 3+
: BHS0s H,0,— [ 3| —[igg =)

R4 Co(OH); 2> Ce0, —> Ce

: T2 E
| [RF o0, BB i
g S— > BEMTERTROYEA E

. | B4R Ce NH,AI(SO, ), * 6H,0

P BRRITR Fe F 5
BR . JIAF H,80, 5, BN E A 8 Hab a3 TRV FIAMR, Ce0, N BIHENREE 1,8R 1 FEE Fe'
LA S0 %, i

KR 1. A0 H,0,, 54k Fe 4 i Fe™ , R M E T A2 4 2Fe’ +H,0,+2H —— 2Fe™ +2H,0,
| R 2. SAFEMAY, TAYR X 8K, HIEAHIE pH, £ Fe™ $#4Lh Fe( OH), B, :
}ir“ 3.Ce0, 5H#HM H,0, R AN Ce™ , R HAk 2R N 2Ce0,+H,0,+3H,50, =—

Ce,(S0,),+0, T +4H,0, !

BB 4 INEALTIFOG, Ce™ #2424 Ce(OH) ,, INEk Ce(OH) , A CeO,, BRE£15E] Ce,

...................................................................................................................

(BBAR] (1) &7 Ce RFMBEBFHA TN 4'5d'65°, EF 2 PR BF, MBFBECH 4, WHEBENH+4 Mo
(2) BRRIRIAFE U AMBIBE R, BB RBTBRE, WHBR X HEK, R 2 PHRB T MUA Fe(OH), g, &

3 3
K,[Fe(OH),] 8.0x10™* K,
H & BB RS R 2, ¢ (OH =«/‘} - I+ L7=2.0x10" mol « L™, pH=-1 =
H pH 1% MR 2, ¢ ) L ox10° 1. 0x10° mo mo p gc(OH_)
10"
—lg ———=3.3
g 0x10" 7C

(3) R 3 M9 AR A 2Ce0,+3H,80,+H,0, == Ce,( S0, ) ,+0, 1 +4H,0, 5 7 1 B H,0, FIEA 24 Fe™ |14 Fe™,
[RZ3 O H,0, BRI, FEEBARE,. H,0, F 0 MR RN spo

(4) BB F 3RS NH,AL(SO, ), « 6H,0 BIKM " —RIBIE" BFEZALRE RHER IR IE R ERET.
(5) 2 &HF Ce" F Ce™ M FIH mon, W mn=4, BUEH P ETRERUESNREFNN 0 T15 4m+3n=4x(4-2x) , &

B.:m=4-8x,

L9

(1)5ETE WERSR  (2) Ta,0,+20H == 2Ta0;+H,0 2Ta(OH),
(3)B pH=3.0 A/, Fe™ A" Mn" JLEREWHEREZ, B Eu” PERERR, TS Eu' #d £ FERmH K
(4) DIE @Ta,0,+10e”

[LTEITTII - -+ ----ens s ms e me s s L :
!

2Ta+507

NaOH&E &R

: #h socl
D N;’gil;?é)3 BIEG B y(/]kﬂzz
l It

|
B |$—m»| T A N E
[ Eu(OH); —=—] Eu,0;] g

...................................................................................................................
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? B B (2 Eu, 0, Fe,0, Al,0, Ta,05 MnO %)
|| B TaCL(SLALAR) R B, O, SALEA)

¢ |BrZTTE  Fe Al Mn

| TR Eu,0,.Fe,0, ALLO, Mn0 554030 T MRS EL BB BT A1 TayO, STEMETSLIY IR TarOy, |
L mrOmEE '
FEBHIIN NaOH 587 : £ 5 NaTaO; , R I E F T2 104 Ta,05+20H ==2Ta0; +H, 0 csssseeeeeeeeeeeeeeennns (2) 8
: NaTaO, B R ANELES 4 AL Ta(OH) 5 JUiE , BRAE@AILIR;

l_.| /J]]l

2TaCls+5H,0+5S0, ;

ii"l%’é;Ta(OH) 5 S0Cl, Y9645 %) TaCl,, R LAY 75 R4 2Ta( OH) 5+5S0Cl, '
s &(2)E
DRI AR A B ALY Fe’ Mn™ SOT B ERSEERE Al Fe’ Mn™ S B & Fu B '

i g Eu3+E’\]i§ﬂ§q’ﬂﬂ)\ﬁ7k : Ellz( SO4 ) 3 5 NH; - Hzo &E/_:Eﬁk Eu(OH) 3 /)TL\;E%D ( NH, ) 2504( ﬁﬁ@?%ﬁ) !T;%T?@%ﬁ/ﬁ\o

...................................................................................................................

(#847) (4) OREZ T, 125 B A B#FED, BT 0" BE AR, NA 24 ER, b Rh ER QAR AR, U Ta,0, R4
AR, Ta, 05 ZAEFEFHIRRRY, B8RS A Ta,05+10e”

2Ta+50%
SCERIIZE 10

9. (1)E=FHEVAEK sp

(2)8.0x10 mol - L™

(3) CoS+H,0,+2H"==Co"" +2H,0+S
(4) EEHENENERNKE, ETEEMANEREEERERETE

(5) MEE—REEBRMNEBRBRUHHEBRAR, AERBRTRE, RABERETS

(6) CoC,0, “

Qmmnw ----------------------------------------------------------------------------------------------------- N
LR R '
| LR IR pH B AIA NS, Co¥ B CoS Ma™ S48 MnS N*£6408 NiS,

=—C00+CO 1+C0O, T Co,0,

B R NN\ ERER AN E A2 CoS MnS NiS ElfA, - CoS &4 MR A CoS+H,0,+2H ==Co"" +2H,0+S; .
———— po—
RN P B M R BE, '
D BIGESRRTE Co¥ B A :
| BB MR AR, T BN SRR HBB IR  +orrors oo oo B4@ |

L sk A (NH, ) ,C,0, &R E Co™ #h CoC,0, LR,

| 184815 CoC,0, PSS HIREEA BEBE) Co  CoC,0, Tt

(BRAT) (1) P T o RAMRME=FHE VA Ik, ZERF Py, P RT3 MEEF 1B, sp” 1o

2.5%x107"°
1.0x107

(2)B ¢(Mn™)=1.0x10"° mol « Lil\Ksp(MnS)= 2.5x107"° TE) (ST ) = mol « L7'=2.5x10" mol - L', BB
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2.0x107%
2.5%x107

4

K, (CoS)=2.0x107 G4 ¢(Co™ )=

mol « L' =8x10 mol « L'

(5) \F CoCl, 5(NH,),C,0, R CoC,0, F1 NH,Cl, FTIABERE X ERFEEHFE U RFBEEREE R4 BlR
— R TN B RY AgNO, AR, BB BIUEERIRBE LML ST %,
(6) B 1 mol (R 147 g) CoC,0,( HHE 59 g Co) HEITIREE , R T EMATAEEER 54. 6% , RIFA BB EARI T E A 147 gx54. 6% ~80 g, |

_80¢g-59¢

P n(0)= ~1.3 mol,n(Co) :n(0) =3:4, AIAMUDHAFHA Co,0,,

16 g » mol™

SEENZR 11

10. (1)4s’4p”  HM B
(2) 8% GeS, WHRML, FRB A A S GeS,
(3)> NH, #1 H,S #FROREFEHRE sp” #40, BHOEFN EF 1 AMBEFX, THOEFS £F 2 ANIEFX,ME
FE AR FHEREX, # M/, H,S S FRAEXE/N
(4) KIHBBZREER . S DH

600 C

(5) GeO,+250Cl, GeCl,+250,
(6) Bk TESERBMEREKELT /N, K G0, - nH,0 NRMEE, RAFEETEER

(7)AB

(FBAR) (1) Ge REMABENA BTR, TIABESHEREFHNEFHARN N 45'4p’, BT EEAGERLE AR FAB L, ATIX
REEOETHNRE,

(2)GeS, S TRE-2 M, B FTHEEIT 0, B, LR N, 1EARPS T IHE

(3) BT NH, HFHA N BT H,S HFHH S BRFERA sp’ U, R LEF N ERE 1 MBFH, FORFS £
B2AMMBFX, K7 IMBF X I B FX>HN B F X B 6 3> A 68 F X - AU o8 -3, ATIASE /8 . NH, >H, S,

(4)RE SRR IE L W, FERF B,

(5) ARBEE T H GeO, 5 SOCI, R BRAE R GeCl, SMNEERL—F V IESF, BARITETFIETHR SO, IR ENK LA

Ge0,+2S0Cl, i GeCl,+250,

6) AT 41 GeO, » nH,0 #£ 5.3 mol « L™ (B FRAME /N, AN KR P aadkid ESE4EMNBRINES
/N, NnEE K GeO, - nH,0 BUA RS , {15 GeO, + nH,0 =E[HE1X,

(7)n @m0 p MAEMLZL L, 9 2ZBE T CaGeO;, MUIBANAR, W K, #HE, A F#,¢ & c(Ca™) « c(GeO} ) <K, , £
CaGeO, FIRNBIVAIMR , %A CaGeO, TIEAER,B IFH; AL RFS c(Ca™) F c(GeOF ) #H K, C $iR; /A Na,GeO, T

1 GeOF IREEIA, FES Ca™ FUIRESBEAR, TR fE n mEE m 2, D 1R

L2 12

1M.(1)“BR2"H, SFEE88E
) FrE=fkK
(3)B c(NH])>c(C,07)>c(H")>c(OH ) >¢(HC,0;)

(4)5.7x107" mol « L'

2 "/428
(5)6 g x10"

p oN, N
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X
y
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i etk sAFIRE '
B R4 NiC, 0,

BrZior  Cu Fe Si
@f;,x AR BB, % 10 AME, B RN TEEE H' N> Cu® Fe™* (NO; . SOY BRI I8 HEA
B,
| SEAE. A0 FEE R o, !
B NEEF R BERBEEAT,
S IO H,0, EfL Fe™' 2 Fe™ , JE 4 Bl FeOOH L3R

I8 Br X FeOOH JIuE , B R FRIEFE] NiC,0,,0

(BRAT) (1) BRI MAFRTRE HERR L, R RPHBEFEEAR H N (Cu™ [Fe™" (NO; SOT , % 10 2R M, B A
FENOEESEESR, MR ET RRBIEN, FEEBREPHIT,

(2)NO; e N RN EE TN EA 3+%><(5+1—3><2) =3, RIENEBFNERERTH, H VSEPR REA FE =

JEHIE
: -2 -5 -5 2- L e sy K, 107"
(3) %98 T BB K, =6.0x107 (K, =5. 0310, FKE K, = L7107 0 C,07 ABEFBHE K, == =2.0x
a2 .
- + st " 10714 - + -
10 lo,ﬁ NH4 E@7K%§$T§TT%L‘§Q K}. :Kizmzs. 88 x 10 10>K1,1a R NH4 E]/‘]7J<%E$igj(%: Czoi E]/‘]7J<%E$EJ§;
b .

(NH,),C,0, AR EB M, AR T E FREBKE/NSEIFZ ¢ (NH;) >¢(C,07 ) >c(H") >¢(OH ) >¢(HC,0;) o
(4) BHIEET K, (NiC,0,)= 1.7x10™" , 4385% pH=2 B, Ni¥ 3R R & [ ¢ (Ni*') <1x107° mol « L™ BIAATIESR

. o K INIG0,] 1.7x107"7 _ _ _ .
2], Mk B AR P ¢ (C,07) = SN Loxio” mol « L' = 1.7x10" mol « L', RIFEB M K, K, =

(HY) +¢(C,07)  (107)2x1.7x10™"
c( H2C204) c( H2C204)

= 6.0x107x5.0x10,¢(H,C,0,) =5.7x10"" mol » L',
(5) A THRAEESHNEBEME T, AP Ti EFRABOC Y ARBHRAR, Z6€P 5 T RFEBERIEEEN

1 1
Ni RFADEA 6,810 Ti M E T E B FJEA NN EH—TREREE Ti 9N ECH Bx—+6x—-=4,Ni M2

A 12X%+1=4s%i2/5\$5@%§?ﬂp g+ em N, REFARINES EHNE, RROSEHN a pm, WA (ax107°)° em’x
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f ><1010 pm,
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2. (1) KEay MEME (SEHRSHRBIKE HHE) BT 40 CH,EREX H,0, 5#
(2)3:2 (3)2.2x107

(4)Na"+ClO™ +Bi** +40H == NaBiO, | +Cl"+2H,0

28ab

(5) BiO;+2e +6H'==Bi’ +3H,0 (6)—%

NaBiO, )

H,S0, MnSO,
© 52 7 [ i .
'R E—BI,S,

FeS, .Cu0.Si0,
B4R : NaBiO, ]

: &%?ﬂ%ﬁ%:s\Fe\Cu\Si E

SURR. EFNEARI B, WITRENA B MU RE N AL, W& 4 MWK Bi,S; +3H,0,+6H == 2Bi" +

3S+6H,0 2FeS, +3H,0,+6H —— 2Fe’ +4S+6H,0. CuO+2H —— Cu> +H,0, Si0, TR F £, [ REH 2 S

Si0, BIRE 1, &P S B’ Fe' #1 Cu™ , 2 A H,0, F1 FeS, K4 RN HMRMEZ thh 3:2; weeeeees F(2) 19

Bek. 8 pH B2 Fe’ 15 E)J8E 2 24 Fe(OH)

Bi(OH), | +

L BRSR ERR P IIAR K, KERR Cu™ (aq) +4NH, (g) == [ Cu(NH, ), ]* (aq) \Bi" +3NH, + H,0 =
l 3NH; iR /555 Bi(OH) 5 Ef{X;

| WRE A FAARE Bi( OH) , 4 AL B,

| B5L . 240 NaBiO, A T, A NaOH FEARIE 3R, CI0™4E5E Bi™ SLALAL NaBiO, , F 53RN CI,id 5582 5
& NaBiO, , 4B LB FFEHEETETUBEBEF TR e crrerrrrrrrrerrrmreeerenesenentanteeeeene % (4) 4]

(#RA7) (1) A ERSRBMT A% S B M6 A H,0, MERWEST HTEAZE, 5T 40 CH, BBRHNIEL H,0, NN RESE
M= BUR

3) EAIMCu™ (aq) +4NH, (g) == [ Cu(NH;),]* (aq) K, =2x10",@Cu(OH),(s) +4NH,(g)==[Cu(NH,),]" (aq) +

K, 4.4x107 _
K.~ 2x10"

20H (aq) K,=4.4x107,RN@-O,TE K Cu( OH),(s) Cu2+(aq)+20H7(aq),KSP[CU(OH)2]=

2.2x107,
5) BRI T, NaBiO, T LU Mn™ SLLAL MnO, ( BiO 3RFRAR Bi™") , I Mn™ 7E 1A% 26 2 88548 pfl MnO) , BiO; 7E IERAS
B F AR BT ARIB B TR G T A A U AR, AW FARK , BE g TR i, S E EARR Ao
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(6) RIBBLBFTFE, EBRMNSEBRIEEFRIPXEERERS SH,C,0, ~2Mn0; , X EHH 5NaBiO, +2Mn”™ + 14H' == 5Bi*" +
2MnO; +5Na’+7H,0, T8 X K . NaBiO, ~ H,C,0, /B E R 2R EFE b mL a mol + L™ H,C,0, FRfEiAM, 1%~ M4 E A

¢(H,C,0,) + V(H,C,0,) * M(NaBiO
(H,C,0,) - V(H,C,0,) ( 3)X100%:o.28a1)x100%:28ab

wg w w
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&I 14

13.(1)12:1 PbSO,
(2) Fe* +3H,C,0, =—— [ Fe(C,0,) 1" +6H"

(3)2.73 (4)bd (5)c (6)4 12

: MnO,. HS0, H.C0, ZEERH REERF 4 ]
5 A EE—] fwicl@?t;‘% ] @ﬂtl—»h%%}ﬁmm }&%Hm}* H(&HInCl) [ﬁi@-*ﬂé@
A e e Ve
[':"}i)ﬁﬁi[{‘?i
B £—1In, 0, .In,S,
: Jx——7n0 PO _Fe,0, !
B4R~ :In
| B2t E .S Fe.Zn Pb

| EHEE R EAER EED In” A, A .80, Mn0, ¥R AR, T In,S, S TRAMS 07, |

BTN In,S,+12Mn0, +24H' == 3S0% +12Mn* +2In** +12H,0, In,0, .Zn0 . Fe, 0, . PhO 4> FF0 H,S0, K& !

B A H,C,0, (EBEARSS Fe' , IBIMAZ RS, Fe™ $E AH AR, Fe™ BB AIEN 6,C,07 HWAEIK,
: JH\‘J:%%ZEE@E%¥[F€(C204)313_; ....................................................................................... %(2“5] E
EH.CHERHNT A LA, £R, AEBRMEARTTER+3 NEBE T, MNAZEEF T2 In™ 3 AB A, Zn™ |

[Fe( C,0,), 1 A, ;
REB: SIARZERGH, £ In™ 1 HInCl, R A KAR;

B R N FEFE A 4Zn+2HInCl, == 2In+4ZnCl,+H, T ,

(BAF) (1) EERBEEMNBEFHRATH, EAF Mn0, SEEH In,S, IYRMNEZ LA 12:1,
. 50% (107%)° (10*%)° . 23
3) ZERE A 50%H,pH=2. 30,1 =lg K-lg ~—————, 18 Ig K=lg —————,lg K+lg ¢’ (H,A,) = 3lg 10>’ =-6.9,%
(3) ZEELE A 50%HF,p 8150 BRI i, R Rl gt gc (HA,)=3lg =
95% . X 1.28+6.9 N
W REBFIRIE) 95%,lg - -=1g 19~1.28,5 1.28=-6.9-lg & (H') ,lg o[ H') = ——— == ~-2.73, M &7 18 1538 10

pH=2.73,

(4) B BESAAMT AT 40, ZEENAT , Zn” HEAIKAR , B S BA, IRR P FELE 2o, S0 UM IKABFO IR R P B U o

(5) HEMERTHZY FHRESBEHXNE, 280 o B, NEA—D o BH—D 7, B In MER T2 BERFERME, B
ERRERD T, AN FRE, IR BT, BUL co

(6) 1 MERRFREIEA 4 4 In [RFA9RIE M B AL, B R 70 T EM BRSO, BB ECs 4, 80 In RN T &8

1 1
RAE L, RFEEA 8x§+6x7=4@i)ﬁ?ﬁ?%ﬁ@ﬂ\]gﬁ,}??ﬁE?‘J 4, BRRPEERTAN In R DRSS, i In EAT
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2 paat B 259 )

HthA 4, EMEESECN o nm, ARHEMETIEL, A n R 5EMEREOC LA In ﬁ?ﬁﬁ%%ﬁdﬂga nm, FJ-

1 .
MR RERFASNRBLH B OAMN I RFA2ARBEA NI ARETRMALHN I RTFE 3><7/1\EE€%%]

ga nm B9 In JBF, 05 In %%Eﬁ%ﬁj\/ga nm 9 In RFHEEH 8><3><%= 12,

K2k 15

(1) & ALALO, ,FESREEEESE Cu.Si0,
(2)20s0,+40H == 2050 +0, T +2H,0

(3) [ 0s0,(NH;) , 1CL, M¥RsE, Tk ZEEBE R , 1 B TR T 12
(4)21r+2nNa,0, = 210, + nNa,0+(n-2)0, 1

(5)6x107"7

(1,1('/"‘\7\ x107%
2

6

,0;. Cu. Si0,] NeOH  NH.CI = :
AlGSR) | B =5 v v :
v Voo Rt [ 8 R | ;
(588 |- RBa{Es s ikE L H . - :
2| IEﬂif&%l—»lm‘EI&_H AT :

NaOH. Na,0, i"& HZS

Ir, CuO, Si0, 10, * nNa,0. Cu0

50,

Bl F——TIr 0s.Ir,0, . 0s0,
CuO #1 Si0,
L |BAR) I Os
s sica
BBEA .28 T,Al 51,0, 050, CuO RAEBHK K, £ Ir 0s.Cu 5 ALO,,
B | INASBRBEIEN Al SERNKN AL, DEERENEEMADA Ir.08,Cu Si0,o «weeeeereeeess (1)
SUEL FHELNE L 0s0,,Cu A CuO,
MR . I NaOH %A 5 R7 , 080, Z54LH 0502 o eereereessesesssssessensensessentensetastantasessessassassesensensenens (2)
| TR AN NH,CL, Nay0s0, #4L35[ 00,( NH, ), €Ly F15% S B FRAE AR Ose 5

WS  7%5E 129 Ir .CuO 0 Si0, ,Ir 5 Na,0, R4 FY Ir0, + nNa,0 1 0,,Si0, 1 NaOH [z /4 5§ Na,Si0,, -+ £ (4) i@ |
ki HBEENERS IS 10, + nNa,0.Cu0,

3 | W N 20 ;
TUER B H,S AR CuS E , Bk Cu™'y

(fBAT] (1) B3 1 "HNENRAMIEN Al SERHN ALO, , FEERESENE,"BA " BERENEEMSE r 0s
48 BT Cu.Si0,,

2)"EAER RRAEE T 300~800 CHERNA, BAZFEN, A NaOH B EHR UL 0s0, 4 A Na,0s0, , R &7+ Os 7T
ENUENER,RBEREFFIE, THNEN O, EEFITBIZENHNBFHER,
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(5)“ A" iR AR, MiBA H,S BB FIET WERRE pH= 1, % 4 R H,S+Cu> ==

2
CuS | +2H" K= =
C u

F(H') = ¢(S7) - ¢(HS) 1X107x1x10™ _6x107°x(0.1)°
- T (Cury= 20 XD =6
c(Cu) +e(S7) +e(H,S) - c(HS ) 6x10°  exap e SRR T ¢ (Cu 0.1 me

(mE@%%%?W%%Eﬂ%m—ﬁﬁ%%¢@ﬁEﬁmﬁﬁ%SwéMW$ﬂ=%%ﬁm¢ﬁ%4W%%=8%é%%

= 0, TH, —MZBEEE 4 10,18 0, FIERFREA M g - mol ', i — Al?aﬂ%ﬁgjj]v g, — MZBEHRIR A

aM a crN x107*
(ax107" em)*x(2ex107" em) = 2aex107 em® , WH r g « em %24’ ex107 cm’ =N7 g, fBE M= fo
A
SEA% 25 16
(1) EZHRR Zn0ALO, KEBABTHREHNERT, EEH IR, REFEERE

(2) PhO,+4HCl === PhCl,+Cl, T +2H,0

(3)AI’*+3NH, - H,0 == AI(OH), | +3NH;

(4)Zn™ (P Zn® PH" 5 YVUIER pH IR, HEMR A S = EEARMEMLTES S
(5)2.0x10™

A
(6)Y,(C,0,), =—=Y,0,+3CO 1 +3C0, 1

[LETERTIR - - -----------=-c==mnreeme o s oo oo :

5 n HAR(EME) g
: B ey :
5 BEFCRT 0.8 mol - 1 shEa [~ % - ﬁ;ﬁ % 'fi4|: . i /§T'Y203
y ) Fah 32 wnop Smole L' BB [ ’“’ """"" = i
: I s 7 /}fE rrrrrrrrrrrrrrrr Y 3((43()4); : ;
E 77777777777777777777777777 T ””” j]D 7[“7’% %Ji ,,,,,,,,,,, BTLII ~ P]) : 7777777777777 :
= ENIONZINYIN Y ST 5
E Bl E=—Y,0, E
: Zn0 AL 0, PbO, MgO
| BFR:Y,0, E
! B 7% Zn ALPb. Mg ;
FE . ARBEETHNRAAETD Zn0 HEERS . HXNE ALO,, 10 0.8 mol « L' fYEFFIANE S Zn0 ALO, WA EMH |
L SRR, WEIEH 0. ALO, BRI Zn” AP RN, Y,0, PhO, AR, REHARE , WA EE |
D OREAOBMZOALO,ME0; e #(1)@ |
S mol - L7 £hE 0. CHL BT A ABRRESAE, N Ph0, SIRE LB ANBREEENERR R, £/ Cl, 7
L PBCL, Y0, 354 YV, DB Zn0, AL, MgO & T BB Zn”t ALY Mg¥ 3R, R AT PH LY |
é APY ZnP FIME™ . e #(2) E
LS RS BT, pH<S B A ERE R, FNMEAS, EMTERSE NH, « H,0 5 A &5 |
L AL(OH), SR NH) 338, R 2 £ BE T Pb> Y Zn™ A Mg® , AL(OH) , BEAJEE; woveeeeerees #(3)@ |



2 paat B o%aar)
| DDTC; iR E T 41 Mg™ 5B V ih B, AU BRIV 7 B DDTC Br £ PR RE T2 PhY A Zn™" | woeeveeneens g(4)i |
HEBCERS Y REAEM Y,(C,0,), TR, S5, BiEA Y,(C,0,); EE;

BRI Y,(C,0,); BEZSIMARENBEE] Y,0,, ERRTFIETUHEN Y,(C,0,); HMRESS4 CO.CO,,
‘ ........................................................................ %(6) 3 :
(RAF] (4) ARSI AN Zn™ (PD™ 5 Y IR A9 pH ARARIT, IR B 5 05, = E =R ERNTLR LA B o
(S)FBV R Y IRERER, K, [Y,(6,0,), 1= (Y") « (C,07)= (107)" + ¢ (C,057) = 8.0x10™, U] ¢ (C,05) =
‘ % mol + L™'=2.0x10™ mol « L™
(107)
Kk Il 25 17
16. (1) EAREMER, MR BB EXFRERHE

(2) Cu,SiO, #1 PbSO, PbSO, B K, A/ FREKKERB K, MiEFTE
(3)3.2<pH<5.2 4R Cd(OH),.Cu(OH), HEHNiRE 1 MERIRK, BAR FEE Cd MHTH

(4) Cd+Pb*'== Pb+Cd**
(5) NFRFTTE Zn” ST TF Cd™,Cd REHEE

O 72 1 il R e e e R e TR TR .

TR H,0, AKX E87Zn H,S0, B4 %m
o \ Bt oA Wy : [z
%—»l gl e | Ek g Lo kgl B> s e - g gak - Bl ge k{2 > gg
i 3 v 1 | .

A T RET S i
ZRRER :
BE . F—Cd.CdO
E Zu Cu.Zn Pb Fe CuO #0 SiO, ;
| B4 ca g
BaZ:7t & . Cu.Zn Pb Fe Si
| BB INATSREIS , Cd.CdO Zn Fe.CuO HFHIRHR, SI0, .Cu FIF A A PHSO, T, i

ERCRRICKEIRE LR B2 HEBRE, BT PbSO, FBERAE/N, BRFNHBEFLE PP,
.............................................................................. ®(2)0 ¢
BIE 1 A H,0, & Fe™ ELA Fe™'y
;%%wuﬁﬁﬂ@%¢mwfﬁwﬁ%umhﬁﬁo .................................................................. guwﬂi

LB N & Zn, CA™ B RN Cd, DR EY Cu™ Ph B2 HE R §
| BARL S ERENE RS PR ES AR E o i
| B MAREREE . §

BSOS AT HISEE, HER DM O’ R P S RERR, WA RESR O, g(4)08 |
B i R, B ARG

...................................................................................................................

(FBAT) (1) REER FU" B RR"WENZIBRERER, MR RR" BRI RSREE,
(2) "R FERE T EERMS R CuSi0, 1 PbSO,; K, (PhSO,) = 1.6x107" A FERE R B/, ERIRETERH KA,

ERRE I PESHHMEN PH



\ l'.

| A A 2ZaArP
(3) BABMQTM, "Btk i, MAFRILKEMNEEE Fe” BT Cu® P58, WIIB A% pH HSSE R 3. 2<pH<
5.2, EAAITE,J8E [ L7 Cd(OH), A Cu( OH), ZSFTIE , & ARk BARF TS5 Cd B947 H

(4) RBERHNELETHE CdZn.Cu F1 Ph, "R FISHARD S EMEN Cu® H Pb™ " BHS L WAMAEE
EHIEIE AR, TLUS Cu® 1 Pb™ Lk B Rk 2, ARIB Gk B T B, B I8 R B 18, TS5 H Kk Pb> B R M
BFAER.

(5) AR 4B <8 5% B M IS0 o e ot 0 e e iy, ST 3% T T R AO5E BN 4 Ca>Zn>Fe>Cd>Pb>H>Cu, 1 LT I
B B AR AT AR , B AN E AN MR, R BRI TMEN . C >Zn” R AR RS
AR R, BRI Bk A AR CdY +2e —— Cd, AR B BIMEHE 2,

L&lZE 18

17. (1) PhsO,
(2)AC 4.7<pH<8.3
(3) Mn** +NH, + H,0+HCO; == MnCO, | +NH;+H,0
(4)2.5

k*k

(5)8MnCO,

(6) Mn,0,

O 12 1 i R LR e e R R :

FEY FMHS0, EEH% HFla =|/K NaHCO; Li,CO; O,

! ! ! o ' v
%@~ BR F—{ER{BE| @ | 8% LMo,
v v v

TEIEL T2 CO,

RIS T AU S A A MO, AL(SO, )PSO, JFeSO, S %, 173 1 3 PhSO,.S.Si0,
B MAEB EE— AR

Mgk IIASEAH a, 15 Fe ELEL e, 3¢ LV pH, 25| Fe( OH) , 1 Al OH) , ST

TR BIERIATK SHBESNTEBE MnCO, TR,

Y& . [5) MnCO, 0N Li,CO, 1 0, K&, 75 %] LiMn,0,,

(#BAF) (2) "5 " EAREN T HEF, 3 B8 pH SRS RHUHKFME W FRITUE, F it 77 UK A NaClO #1 Na,0,, *
"8 pHSEEE 4. 7<pH<8.3,
(3)RIBEBTRFFETE, " WHEERNHEFHERS Mo +NH, « H,0+HCO; == MnCO, | +NH;+H,0,

" c(H") ~ ¢(H") - ¢(COT) _Ka(H,C0) 5.6x10™"
¢(HCO;) + ¢(Mn*) ¢(HCO3) * ¢(Mn®) «¢(COY) K,(MnCO;) 2.24x107" ~7°

S)IREEBE T FIENEET FIETR, " B 0 % 4 K S LSTRR S SMnCO, +2Li,CO, +30, 222 41iMn,0, +
10C0, .,

(6)3% MnCO, ¥R EH 1 mol,m(MnCO,)=1 molx115 g » mol™' =115 g, H n(Mn)=1 mol,m(Mn)= 55 g,800 °C, Fl&

24 o

EARI B A 115 gx68. 7% ~79 g, L m(0) =79 g-55 g=24 g,n(0)=ﬁ
g * mo

=1.5mol,n(Mn) :n(0)=2:3,0l B =

N E BRI Mn, 056
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19.

| () DR APP

KA NZR 19

. (1)2MnO; +3T1" +8H"'== 2MnO, | +3TI*' +4H,0
(2) H,S
(3)Zn* F0 TI"
(4)2 E—$EUR T ELRYE, BT RABEBESELYRRE, TEEERE

v

[ ¥
)2,

O 72 1 il R L e RS R TR .

: KMnO, Ca(OH); Na;S Ca(OH), Na,COs

: v ! ' ! '
{ o’ H T T > Bk Bk | TP A || BAk || A0 [ R o LS i | BT s | iakRok 5
v

MnO, ZnS. TL,S. TI(OH);—> J&& 8B <—CaCO;
 BEKAE BRI AN S, B T AN T, A S BB T TR, PREARFHSH H B AR :
pH, A T —2" Sl B &, NG IAJE Zn™ F0 T 404 ZnS SUEFN TLS JUE , HEIIA S EMEHE Za” F T ¢
SEEAEIR, MABREY, SR T MEE TR £ RBR SRR, R BT R SR ERARE |
| F BB !

[

(#BAT) (1) RIBATLEE KMnO, #3R F 5 MnO,, TI & 48 TV, T8 R LA E 7 H R0 2Mn0, +3T1" +8H'=—
2MnO, | +3TI** +4H,0,

(2)BBRFEEERT, H5 %" TEHIMANFEEF RN ARG SHOHREE,

(3) RN RE T 5 Zn" FIRW R TV S 4 A ZnS U F T, S T

(4)K,[TI(OH), ] =c(TI") xc’(OH™ )= 1.5x107" , TI*" {9 HHMAR A AT 1.5%10™ mol « L™ ,c(OH ™) = /11'5;11%18 mol « L' =

_1x10™"
- 1x 10712

1x10™% mol « L™ ,c(H") mol + L' =1x107 mol « L™, FTLUAR K pH EATF 2, “ F1” H B Ca( OH) , E3HRK

M pH 200 9, IR A 80% ZAMIEB FREFE XK, AU RRARE —FEUN TNEUFHRE, B T AZEAE
FWPIE, TETEBRE.
(5)% Fe" 1 Fe” (ORI E N a em, HE Z T4 Fe' N Fe™* 53 BT T 37 FARAIEANTR S, T CN 7 FAz b, iz ST

iy s e s 11 . s 1 TR . gy 1 o —
B Fe’ U0 Fe™' AR, 84 4x--=— ONTHONEOY 12¢ =3, RIBBE FIET M K M B -, B Z 2T E/R
Ly
2
g 3 3
1 N M N M
FEH Mg ml" ,MEpg-em =—7——, 0 a= JHBA Fe N Fe (IRIBEEE A [~ emo
2 a’ cm 2pN 2pN,

Lk Il 2k 20

(1)NaClO 200 C

(2)Na,Si0, +2 Bi,0,+2NaOH —=2NaBi0,+H,0

(3) RuO> +CH,CH,0H+2H,0 ——Ru(OH), | +CH,CHO +20H"
(4)Cl, NaOH

(5)D
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¢ | A ) 5Z% APP

| O 15 B i PP e e T e e e P e e R T e P Y PREERERIRLLLRCr e RevveReePEERERERPEErEEEEeererereeees .
: NaOH-+E 45 CH;CH,0H NaClO; R
<X

o §

JE#}: Ru Pb.Si0, .Bi,0,
B 454 : RuCl, E

' |BZx5T = . Pb.Si Bi

SRR 455 (2) ETELH, Ru A Pb #E 24 RuO; 1 NaHPbO,, Si0, F1 Bi,0, 5SS &M A BSR4 B 4£ AL
Na,Si0, 1 NaBiO, ,Bi,0, SEE M WA KRR AL ZE RS Bi,0,+2NaOH == 2NaBi0,+H,0; - #%(2) 14

EE . IIAZEE B RuO; EEA Ru(OH), TR, BF AR A Ru0; +CH,CH,0H+2H,0 —Ru(OH), | +CH,CHO+
ZOH e &(3)a

#18 . Ru(OH), HEMRMEAMLN RuO, ;

R RuO, 52 % 4 SRR S 4 A RuCl, (Cl, 1 H,0, 54K X 4 Cl,, T2 NaOH 2% S 4 A NaClO, 55 7241
AT NaClO, , EEWTZ T BT E REIRFUF, covvrererrrrermonneeniiiioniiieinesnae %(4)ia

%HEEI :RUC13 \;‘g/&ééz /%EIJ RUC13 o

(B47) (1) HER. 2T, BEEER, RERMEELNHNTTRERS TERMERRTERY, WEEEENENL
R XA, RERMIER LN, 200 C TR BEMANRR GERR/N, WHKERREHA 200 C,
(2) AL EY P ETRIE AXSNREAS 0 T, NaHPO, RIRTTRANUE N H+2,

(5) ERERRTAL, Ru( Ac) . 05 K7 EO L) BT i L. PHCH —CHPh v, > HOL A R 0,

Pt E NS R ETELANRERER, (ERAA, HOE D,
KRl 2k 21

(1) BFSEiR
(2) DK EEMER, RERMEE, EEETS, RERANF AZE

=8
@4ReS, +10Ca0+190, == 2Ca(Re0, ) ,+8CaSO0,

(3)R,N + HReO,+NH, == NH] +ReO; +R;N (= R,N - HReO,+NH, « H,0 == NH+ReO;+R,N+H,0) >
(4) Stk

R M
(5)\EHE = /-

2/\/ ;\‘\ ‘p
O L 2 1 i T PSR PTRPSERN .
5 ERTR. §% Tl T ’fwf ERIR ﬁﬁtiﬂf%ﬂmN ﬁjﬁ E
E B1Ey [k —— Bt ——[Ea —— R m it [ER——[RZER > > NH.ReO, 5
5 ’ 7 i 7 ;
' 2B TEE (TR JK#8 B8 :

...................................................................................................................



¢ | A E) 253 APP |

— AT
| |B#%4 . NH, ReO,

BrItITER Mo ]
| B TS SO,,50, 5 Ca0.0, A7 CaSO, , RTEFAEMA Ca(ReD, )y vovvoesssmvesssmvesssnoes #(2)i |
LB AR SRS, R E T AR, 1438, B ERE CaSo, '
R BRI IR, B8] NH,ReO,

R LI CaMoO, ;

B NAZEELF 2L ReOy ;
| REE AR ER, BASELRE A HES G % THRE5 NH,ReO,

(BH7) (1) £ EGET SRR, AL RBEHT, S BETON BT MEBET L B TREM" BFS", A H1ER
TETEETRE B W ARET BB, G2 RABERN, BT SENEHEATLERABD, KERE

RIFMS BN, S ESA, NREHETS5 S BET 2 MMNEBLH, BAEN—BEREE %, HeEERENSH
Mo THAETSELRESERAERIFNS B SAMMERN,

2) D" B REBERS G RRATEAR Y ERAR, B8R NRE, FREES, 25 ER (R K, OReS, 7
RSFEEALH Ca(ReO,), # CaSO, , ReS, #EE B, 0, fERAH, REBL BT FE.RETIE, TS HELHLET
(3)"RFE" B RN + HReO, 5% & & 4 A NH,ReO, R,N, R B T8 RBFI8, TS HERNEF 5 Eo
lg K,(NH, + H,0) = —4.7,K, (NH, « H,0)= 10", & S BB 5] Sk 8 R A pH=9, MEET ¢ OH )= 10~ mol + L™, 7]

c(NHy)
¢(NH, - H,0)

(4) B NH,ReO, f9 X STEE 0TS EIE T A0, HEE £~ 4 7 B PTELE , 157 B3 NH,ReO, BT &4
(5) HEZ T, TNAH Re RFEAEHF 6 MEBRFERIEMN 0 JRF,1X 6 0 RFMIE/\EIK, Bt Re RFEAE O

=10"">1,c¢(NH; ) >c(NH, « H,0),

FF B/ EHEIR D  MBAEATA, Re FF BT, M0h 8= 1,0 RFAFALE, M0b 126 =3, R
B ) @ = o’ ya= |~ om, IR RS E T, S ‘mo;%-“%naﬁmf 2 -

Ny-p Ny-p 2 NA P





