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iy, RTELRN: AR BB T S,0,°7/
Cu’* =4.4~7 11 LB ABACERRER, fE65C ~
TOCURET, MMRHEE pH . pH 24 0.5—2; HitH:
R : 30—40min, 4} BAERR CuS P, 73454k
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K, BRI EDAE N I Bt R 4 1 v A R T
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1 — MR BB AR R TS, HAEE T 2 EE AR T AR R /E R4 7t
TR, T EEBEN. EEEMBBTE S0.5/C  BE/REt=4.4~7: 1 MILLBIIMATR
RETBRE, 7F 65 °C~70°C BE T, MERIFEE PH {H% 0.5-2; H#FEKRMN 30-40min, T &
A R R CuS P 58 BB AR R .

2. WRAEACRIE K | ik i —FR AR LR T &, B TR BB AR
AR BR R R I B & F2 0 . 3% BaS,0; M NiSO, FEE/RECEL N 1: 0.94 LL4, 7 RNE
& 35°C-40°C, NATIA] 85-110min, HIBBARARBREBREAH.

3. IRABEBURIZESK 2 Frid ) — MR BB LR A %, HREE TERARBEBPmA
MmARBRRRFAANHEIES, ERERBEARARBRRERFFNRERED 1. 2545
FIECEL IR GBI 2,88, RBATHE] 24h, 1% B AT AR AT .

4. MRIELCFIE R 3 Frid i — MR BRI R T, HUSIEA TEH & BAERARR
RERGIT A R IR B A 80—160g/L MAEBRACTRBREE T I AR 4E 71 ZBE T
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— PR BRI LR R 5

B AR L

—FREBBRRR TS, BR—MRARBZEGEELEEFEBEIRE P BBRN AL
BRIAIE, TR BB BBBIF L RER T,

BHREOR

RIEE BB, BREBBBES—8 A Ni:65~75g/L, Cu:0.3~0.6g/L, Fe<0.001g/L,
SO4¥ :100~120g/L, CI :80~90g/L. J T{RIFRMRENFRE, BN RBUERET MFERIE 5 E
BRE, ZOTEREAEE, RNEER, EXRGREHEESEKR. HHTEEVERE, &R
SRV ERATSE, FTREABESER, FHETREE 40%, 560 20%, FEBEX, H
BEWATTEHWE.

HEER, ATREEMNEKRE, MIRATHEESEELE, BIF-RELTHITE
H, FEEERERTANRERR. B, AROFETREONE, BEPFRERBHENE
BAERT, XLEMRERBBEERTREAEEEN, BAXH I BB ECELTEBRERA,
BEENFER, XMATELHERERPFENBIRE, SRS EE. AMIEIK
—ME AR RBGREITE.

Hl, ZARHREEGETHRUBRFNTERE, (NRWERTETT, BRIRERA
FIERRET IPRIRERR RSN, EHEMARBEM. FRILE. WA, SHmRAE. 85, 81,
ZEATUNRBE R . B, RARBRMRERRE, RNIEE, F3R4HRET,
EHTHEBEBRERFEARENE T, NREPEHTRAF,

R\NE

ER\BRRAN TR ERCHEEARAFENAL, RE—FTLAERE, BHRUFREE
8. BOBE. RREWE, BEREZGER. BHBRIENEBBRALBRETIE,

AR BE) B BRI AT AR T LB

— MR BEBRRERE S, R EETREEBMEE T MARARBREERERET
B, HTEEEN. EEBBRPE S0:5/C BER=4.4~T7: 1 BHEIMATR
R4, 7E 65 °C~70°CIRE T, INERVE%E PH {8 0.5-2; Hi#EX N 30-40min, TIESBH
R CuS VTIE R B BRI R

FRAARRBEHIBRATZE, BRFEBRSHEDT 0.001g], RABSHERK, FHEHIEZR 100:
1B k. MEAFRFEEMEROZISHMAATER, FabHeEmiERFEEK.

FRUMBRARGIIEER TEBBRRBRE, EERFHER, TAZSBRE. BE
AR PHRREE KT 20: 1, BERDT 1%, TETLMENFBT EANFRE, Bl
WEITT R, RNERRERBMAER, FHARSEMERENERE ., ZHEFASEERE
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FHARCHEEET, ARNMFESMN S0, B FRGEMK 2, AN TEBRE T FEN, BE
SR AEAEMBIRE T, E, EHEASETERRIIFHEAREN.,

FRPRITTE, RARBAERARRBEIEREN, 4R AR R R ARG SR
BEER IR 2 BUAGRERER, S ¥Mf SO, halF~ BRA I ENEIF=&M, HERRESE.
B AR A P AR AR R BRI, K REREN IR JMEATRARBRRNE S, B
X EIERBERL, AEEmRPKA, FHTREBEE T NPWE 2~4 A9 4.

ERB\FTEHBRFATNRARBRLELEREEVWHBET K, BRENEMATEERS
EREEESENE, IARTER, 88y, RARRE, RETEE. BFERERE 3
BAER 1/4, KT TZ208E, WA T ANMGERE. ATEEENRARBRE R SHRESYR
W, HBETHBBARTANETF, XREESE. REEHRITHER 0.001gL LIF, H
BHEEEE 20: 1Lk, FEE 1360 1,

KRB EHBRATINRARREES &L, SERARRENERGHETE: NET
MRS, MAEERMILE, EEAFERT, RERRMRRE. RERESER.
HEEEHRREETERRERT, FHEERUITRBRE REMAITERY. £k
FHERT, mABEIR—enE, ANEEE, JERIRE, WEER. 2BRNIEYE, B
PEH-ERENBABERRE Y. EELYE, HJHKFEIE 0.5~1.8mol. 28, LRt
HIEHN 50%~75%. BEEBENBNEZEEK, ZNHARBRRE FOKREELH FE. 24 /)
B EHIKE T 65%A . RN FEERRBATTH. WANEEFEHN, HRT AN,

AT REMARREN=SRE, H&HBRENRAREERE TRERRLTENSEK
&L, PLEWMT:

RS;0; +BaCl; = Ba$,0; ¢ +2RCl
BaS,0; +NiSO; =BaSO, | + NiS;0;

BT BaSO, i Ksp=1.1 X 107'° 11 BaS,0s f#] Ksp=8.0X107 . #k ik RN &7, B H
ERARBREAKERTFIHRARBRE 7, FHEEEFRERN, RNENBRESE
BE (FIE) J5, APOBHEERIEKRE, 25KIKE TR F B IR KGR ACHBE B
Bl G e SERAE B S EMERERE T 90%. T E 47 &SRB RS e, AT Rt
[E{REFE BuE .

— PR R CBR T, AR IR TEER B P AR AR B ER A&
SFE AR % BaS;0; 1 NiSO, FIEE/RECEL h 1: 0.94 Holl, 7ERNERE 35°C-40°C, K A[4]
85-110min, I8 AT G . |

— SR AR BSBR R T, FURHAETE T 7R 4R ARV P 0N AR AR R AR B 4R 71 o
ST, EHEORERARBRERAFTIARE 1. 2545 WRHIMAKREHNZE, K
MR 8) 24h, #)%& BAR AR BRIRER .

R AR ARR R T i, EURRIE 7E T AR B AR B AL TR B R R R A R I RE S 80
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—160g/L AR ARBE T IMANKEF ZEEH .

SIOFEE: EARARRERFFNAE SBARARBERFETNMKET —EXR.
ARG R ER SR ARARBRERANNREEE —E2 W,

MERONGARBRIKE FRERSHN: 1.1x107°, 8.0X107. MAEFHRNER,
BB EEMATRBR AN TRARBY, /EEITIES NSO, FIRE R &Y RN &M,
“REMRE T ETH & NS0, W, ZRBEKRERNOERT, 28 EE
NiS,0;.xH,0, EIERARBIMEREAN . 20 EE, HiIAGISHNMARBERAR, &N
NiS;03.6H,0, HEERGEEK, HAELE 94%—96%2 [,

BEAFRNFER, #iAGE T EATRARBERFREEA NiS,0; .6H,0, KRER
HREAE. HABEAE 94%~96%Z [0, FERE<I0CH, EHRBEMRET, FaRENER
R . (BN FIFRRE ok 2 45 &K .

=NV Y

—FPAR BRI BRI TV, R BN BR R AR BRI TR v b,
TEERHN: EEAMKTIE S0, /Cu* BE/RtE=4.4~7. 1 LEIMABIRRESE, 7 65°C~
70°C BE T, MMERIA%E PH{H: PH % 0.5-2; HiHERMUES(E]: 30-40min, 3ES4E MK CuS JTIE,
Bt ERAERE. MARBRERAENNSEEERER: 1% BaS,0; F NiSO, FIEE/RECH X 1:
0.94 LhBIFL &, 7ERMRE 35C-40°C, RMATE 90min, 4 FIRATICHRBREREF .

SRR 1

TRATR R R A HI & 7 ik —

FFEUER NiCO; ET BB BT, FHELERNMATRERE, REMALERY. &
BUFHERT, mAER—EE, AMERR, SRBERE, WERER. SRS,
ERTEE —ERENRARBRET. EEXR, JHKFEESIE 0.5~1.8moL Z/E, LA
BITEWERAN 50%~T75%.

S 2

AT BRI & TR

(1) FRACERERINAT I &

KR ER LR T BaS0; M B EH & &4

R—  BFEEKFER
A B C
Aokt (mol/mol) | #WAE'C | H}[H] min
1 0.98: 1 20 S
2 . 1 30 10
3 t: 0.98 40 15

¥ ECHEE Nay$S,0; . 5H,0 1 BaCl, . 2H,0 HIEE/R
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HaHrEn, 7TFE C,AB, AkfE. B:
ON =4 1: 1
@ BE 20C (BEER)
@ BiHeAt (A 10min
AT HI B A A B BaS,0;. ¥ BaS,0; i T~60°C A A KIHUKF¥E 2~3 .
QB AT BRERE R R 7B &
KA EA LR F R & AR BRACH BR ERBR H 7 B B AR I 2 1
®Z HEEKEER

A B C

Bott Cmol/mol) | MiAT[R] min| ERETC

1 1: 0.94 30 20
2 1: 1 60 30
3 0.94: 1 90 35

7E: BCH$E BaS,0; F1 NiSO4 I EE/R b
HatrEl, HE CAB; AEE. Bl
ON 4 1: 0.94
@ BE 35°C (BLEHR)D
® RAESE] 90min
¢ X FREATRATBRERAFEH &
FAIEA LK F KB & WA AR BRER AR N R EH & &4
R= HEKFEE

A B C

B (mimD | Wb [BARARBRERFFKE (B S,0.7M&8) gL
1 1: 2.5 16 80
2 1: 3.5 24 120
3 1: 4.5 32 160

VE: MRHIR AT EBRERBR R AR AR, & AE 168 45 & i &5 B R 18]

TE: AEEEWCER R, T4 da T O EIa R, Efm—eREhEm T 4%,

BTN, HE CAB, AEiE. Bl

@ E 1: 4.5

@ #ifstE 24 h

@ WETCTIERR BRFIKE (B S0, & &) 80 gL

ERIIGRIRETED, RIOVRABEKRENERRSHEBESTREEE —EXR. &
E BT BRERF IR ERIK, HEERGLERE.
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ARG RERERITEE, EIXER, BEEHT, ETHRTFREKAHRN.
HFREFERTIERBZNEINTCEE, 28N, RNHEITHE. SRBREEXETEES,
MANER, FITMEVE, RNEGRRE, BERHTEIE, oIrEs &R .

RARBERFANBRARRERE, KBRHFELEAH. REEE 60°C, KMNAE 15min,
Y PH 5 HI7E 3.5~4.0 2 18], BEHAER 600ml, MABAERATRBREREFR 38ml, (&
$2057120g/1), HEHF[S,0:*]: [Cu*']MR)=7: 1,

M ERERTIRWT :
®# SLRAGRE

R Ni(g/l) | SO (g | S:0:(/1)” | Cu(g/) | PH

BR4FEUM | 718 111.52 0.60 3.8
BREEWR | 7275 120.02 7.68 0.54 4.0

AR

B RSB, &AM THBREAMKRBAEE, BB SHFMTME 0.06g/1, FEH
B S0, BRFIFTIMAK S;0° LB EN, thi R RAEZRNEHT, MAKBRREA
NLFEEESMRMN, IFEEESE. B, WREAEERNAM, FRMEEBTE KRN
B, BRI, BT

a. 5 B X PR AR R e S 56

BREIRT RS N Ni: 77.44g/l, Cu: 0.60 g/, Co: 0.28 g/l, SO,: 111.89 g/l, H'E
ZHRARERWTE:

KL BEXNBREZRNE

R R B} 1] PH 5B (g/)
(°C) (min) | B4ART | BR%E | Cu | SO | S,05F
70 30 3.6 3.0 026 | 120 | 645
80 30 3.7 2.8 0.15 | 121 | 623
86 30 3.7 2.6 0.11 | 1202 | 622
90 30 3.6 2.5 0.010 476
96 30 3.6 24 | 0.0004 4.15

B ERIRB SR UUE B RABERARERRARWE, ATLUEY, EMRZEGT,
HERNEEZENAR, BBATEERE FE, XEAAREE, FATRARNAHIT. BE
SIRAFENERTSHE, RNEERE—MHHXEREE.

b. Y& PH {E X BR 4R BCR 1 %

RERI, BRI PH E AT 2.0 b, BM{FFRASBRERAMMBAERK 7: 1, KRR
FEIMBRAEIEE 0.002¢/1 LT . HELAHRRBRERNTER:
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RN B PH EXBREFBENE W
B\AE(C) | PHE | MARMR) | BHE (nin) | BRHJEHB(Cu™g/)
70 1.2 7:1 15 0.0005
70 1.5 7:1 15 0.002
70 2.0 7:1 15 0.033
70 2.5 7:1 15 0.22

B Ee/Th

AUEH, EHRZET, BB PHXIBRAMREWILEHE, B PH EBK, R
BARBE, FELPHMEKRT 20, PWEREBE, MRFAXRE, MU PHEDIT2H, B
% PHEMREK, BREXREE, XHHPHEST 2 EEFFTHREAEZ—IMERS.

cARFUINA B X R 4R R B B 52

FARBRERFATMARN S O BRERELE —EHNEW, BRAmTRAT:

£t RAFIAE X BRI
BECC) | MARMR) | PHE | BHE (min) | BREEI(Cu™g/)
70 15 2.0 30 0.14
70 20 2.0 30 0.001
70 25 2.0 30 0.0005
70 30 2.0 30 0.0004

HERAEL, EHREHT, WHMAEBK, REZCRBE, RGBS MBI,
FlE, FATELRREEI, EHEFF—EN, BERMEE, TURDRAEHE, 4
[ AR B REARET , AT AIB AL 3 0 i 57 8 170 3& 2 AR [R] B BR H IR L

d. e 18] 3 B 4 ) 2 i

—fR Y, KM, RNEEE. ARAEBHRIERTX—8. A TREETUE
HEMRKMET, BEENRERK, REBRSHZEH TR, EERRERAKNK,

R\ B U)X} B B 5 )
BECC) | WEMn) | MARMR) PH {# B4R f WL (Cu™ g/l
70 15 20 2.0 0.063
70 20 20 2.0 0.012
70 30 20 2.0 0.001
LHE] 4

RIE LRI R ACR &4, BB T SMEETRBRENAHETRIEESER.

BEAE&MGWT: BE: 65C~70C; KM 30min; ¥ PH{H: PH<2; MAHRBRERE
FIFHE: S,0,°/Cu®*(MR)>4.4; PIHBEE: 200~250r/min

aan: EERFHETHTRE, BREZRSAE

ALy aHe e

EimE, BRABRSHILEEEDNT



200410056894. 2 N I I Y A}

0.001g/1, HREEERME, FRLER 100: 1 YUE. RBENHMAEFIETHEESLSE, I
FAEFRAREMERWORSIBATHT AR, FHRHLETT—SHERFAEX,

RAMBRERANBRRA TREEPERE, ERRE&GSER, TAEREE. BRAR
PP PR EEERT 20: 1, BEENT 1%, TEAUENFARET EARERSE, BREA
HITTEE, AEMFEREBBRIESL, HERFEVERBMERE, ZHEFLBBRER
TAREEEET, KRNEL2H S0, B FRENRE, EHATERSG TN, BES
BRAREMBHRBEREF, Eit, ZHAEASATERBTFHENEEMN. 4 EXAK
RACBRERERFR AN, A RE A ERRRATREEHRBRESR R, B0 EAEFRRE, S B
SO, MRS RABIFS, HEERGEHE., HHREFRAETHRARRERSAR, L4
EENTREP BEARARMBENEE, RN XEEEBBRE, FEEHE NZWKE 2~4
TET R, AEHEHRRE.

ARFPRARBERENSE T K, BRFENEMENAL BB SERRAESEAR,
EAFTER, SR, RAERE, ESEK. MARRERERNOEREAEERD
BIIER 14, BRT TE®E, AT AN



