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A method for producing an aqueous solution containing nickel or cobalt includes: (A) a leaching step,
which includes a first atmospheric pressure heating leaching step and a second atmospheric pressure heating
leaching step, in which a raw material is heated and leached under an atmospheric pressure to form a leachate
solution containing nickel, cobalt, and impurities; (B) a first extraction step of separating the leachate solution
into a first filtrate containing nickel and impurities and a first organic layer containing cobalt and impurities
by adding a first solvent extractant to the leachate solution; (C-i) a precipitation removal step of precipitating
and removing impurities including magnesium, calcium, or a mixture thereof by adding a precipitating agent
to the first filtrate; and (D-i) a target material precipitation step of selectively precipitating a nickel cake

containing nickel by adding a neutralizing agent to the first filtrate.

16 X RA&E



1835612

TW 1835612 B
FAREE RSB 810
MHP 8%
S o] mido%
| ! S11 Cyanex272 S20
| vl T e
| B ARE
l A B | #wwa
| B0°C, 20 pH 3, SID 19PglL
2505 Ni(OH), + H2S04 = NSO, + 2H20
1 ; Vﬁ& v
Lo AR " N
1 mnvm 57 e =
85°C, 3hr

A 4
BEMEE

L, SHSRREZ
HigE

Ni{OH)5 + HaS04 — NiSOy + 2H20

(i 1]

XA B2 sy

R ERA
S10: i M B 7 B 5 B
S11: 5% — K R Aok
SI12: 5 = K £ ho #h
B B

S20: % — R B BR



EFISEE - 112111512

MR RRAI nER

1835612
[ =B 4 22 ]
[ 3 % 4 7 )
25 8 S 86 2 K 7 T B B 5 O

[ 303 T 4 f ]
METHOD FOR PRODUCING AQUEOUS SOLUTION CONTAINING

NICKEL OR COBALT
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A method for producing an aqueous solution containing nickel or cobalt includes: (A) a
leaching step, which includes a first atmospheric pressure heating leaching step and a second
atmospheric pressure heating leaching step, in which a raw material is heated and leached under
an atmospheric pressure to form a leachate solution containing nickel, cobalt, and impurities; (B)
a first extraction step of separating the leachate solution into a first filtrate containing nickel and
impurities and a first organic layer containing cobalt and impurities by adding a first solvent
extractant to the leachate solution; (C-1) a precipitation removal step of precipitating and
removing impurities including magnesium, calcium, or a mixture thereof by adding a
precipitating agent to the first filtrate; and (D-1) a target material precipitation step of selectively

precipitating a nickel cake containing nickel by adding a neutralizing agent to the first filtrate.
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KEa A BEREE 25 — A WE MR s 8 (stripping) £
Wi B B R R YR -

[0076] | &k & — 35 0 (0 0% B2 B & & Ay 8f 4 17 B
MEE S AFEBEREE WU KBERBEWKWEBHEWHEENH
e

[ 0077]

&b 20 BE (S42)

[0078] &i{L 2 BR(S32)Z & # M0V £ — I8 /R 2 ZFE M
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BRI ERS32F » w[ DL B Y I 2 El U 8k (& BH fZ M R o

[ 0079]) @40 - 4F @i (L 20 BE (S32)9 » ®] 5 /A 0 i
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[ E= 6]
CoSO4 + 2NaSH — 2CoS + NazSO4 + H2804

[ FEZ 7]
H>S04 + NaxCO3 — NaxSO4 + H20 + CO»

[0080] 40 - F* 704k K & 22 0% X & &6 B N 2 [ g
o fEMERF 4.5 5.0 Z pHEY [F By >\ #E 1T &9 3/ B BOE X HY
A AL 2% B (S32) -

[0081] #: kit pHEL B & > CoS K ZnS . Z & ## & 1 (&
(H/NF2 0.1 mg/L) > il H MgS e MnS 2 7% i € i (K - NIt >
F P pHER B o W AR B BE R U R & o B ek &g 0 T
& fb 8 K8 e

[0082]) & — @ & 5t /5 =\ - B o & LR R 1.0
EEH/IRICEENS R$F 2 EIM KM -

[ 0083]
bt B% 75 R B S P BR (S52)

[ 0084] 7% hil B2 /& R BLiE F BR (S52)d » & i i & sk
Y S R b B s R i B KIE R -

[0085]) f#ls0 - Hii B 5 KB E D B (S52)7] E B T 5l
2 e 2 8% o HY K JE #E 1T -

[ FE= 8]
CoS + H2SO4 + 1/20; — CoSO4 + HO + S

[0086] a0 - 1£ bfi & 75 ik B & & BR (S52) > f1

B /K 78 R BB B R 7 B ) By [ AR % RE (S/D)ET LLE 100
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[ 0088]

#i 1 br 2 B% (562)

[ 00891 $F # Bk 2 B (S62) {4 % 1 /& 10 bt = (L A
(NaSH) %2 5 &K 1 (& /& R R (Cu) 2 B B - B8 T 5 R E
ICOFT R AT R HE o 8 AT 0 R R #E B (E Y (CuSHEE Y -

[ E= 9
2CuSO4 + 2NaSH = 2CuS + NazS0O4 +H2S04

[ 0090] & (L 8 (CuS) ] j* 1.0 ¥ & ~ pHIL & -
it BRSSO AR ZpHIT HERL1.022.5 -
£— @ EH A F > R BE(S62)H A K 2 pHE] 4 FF
102 1.5 EAKF O pH/ANPR 1,085 » 8 DL 20 mg/LE
EREAERERE - EpHRKR 250 » iR+ 2 5 ®
AR > UG 9] BE 4B 2R 86 -

[0091]) 55— 5@ » W] & 18 % 07 & (b # (NaSH) » ff
BAEK TR pHA & REZAL - FIW - 61 S AL 8 (NaSH) ]
AR B &Y 3/NEE o [F BF 4R REOR BUR o R A W AR TH B
AR R RY — SR IE B P Ry pHER B b A OB B AT 86 1E R R 2
e
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RKN45EB(QH/NRSSEE (S EMAM - &R
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F50.05%EC & & 0 #ifi [7] U R AT AE -
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D2EHPA(Z-(2-Z B A ) L) -

[0097]) & 5 — & B Z2 HUEI A n 2 75 % B > &6 9] DLog
HAE&EHKSE B/ ZWEB F A ome S = KK
(Raffinate) » ifj # - ©gm R E A K RUE — i o
MBI HEREN EFWERE o Mo A &8 T 5 E
. 103R 7R By &2 JE 1 3% 4 -

[ FE=X 10]
2HR(org.) + ZnSO4(aq.) — ZnR2(org.) + H2SO4(aq.) (R & Co5& )
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B 1Z kL R 25 BE (S92)

[0104]) f& H £ Bl 2k & 2P B (S92)F - 1£ L B ¥ bR
HER(S82)Z 18 » IR H A K £ B =B K -

[0105]) @l > hAIBMOTLLEEMBIEDE - Fl@
A A BT DA Gk B2 89 (Na.COs3) -
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1R REY K HE T B E AR B P B (S41) & DLJE 8 T2 =
&
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[ fE=L 11]
3C0S04 + 3NaxCO3 +2H20 = CoCO3-2Co(OH), + 3NaxSO4 +3CO2

[0107]) H A58k B 5 (S92) 1 A pH 8=k & = K& 80
MREZIRREHBEANZREETANFHEX -

[0108]) 1 i? m1 & i H 2 4 Kl ok & 25 BR (S92) i = Ut
#h AU RO EABIERXKEZ BB G EAEERZ
fEH - - HEAITRERNESREBEEREE T - I FEEE
A

[0109]) @ X2 A EB T - — &S W FAE
T B Y gk B & oo BRIt o W0 RE b A 4E K 2 R R R BB R
BB R KBRS - B F > BhHEA RS
W B $9 (NaCO5) (E B o A1 &) 7 B9 &8 5% B 69 # 5 o 1 BE 49
(R (Rl NI

[0110]

Ay &% JE U5 B% (S102)

COTTT]) & &% & HL 2 B (S102) (% 1% 48 7% ik K 78 % 36 8
B B B B2 OB R I RS BR B o (B 40 8 F ) B S S = A 8h

Z KB RE T B -
[0112] WM 2B & &E WD B (SS1HEY W0 _F R
i B AR Ay &% JE L5 B (S102)HY 4H & -
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(1) P HEHOMHEPES Ef 2 mE
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[ 1]
Ni Co Mg Mn Zn
= (wth) 38.0 3.80 1.40 6.15 0.90
*RHRATENEELSHEB (RIS 7 AR EH HEEME

£ )

112111512

[0115])
2) FEEWEERA[ABNMERBEI S E 2 BN PR 2%
BHRERFTHN S E S =
(% 2]
Ni Co Mg Mn Zn
=8 (gD 100.1 10.3 5.11 9.87 2.33
[0116]) MR FT 12 o] B &8 /@ & B K & B D28

B ZBERE R TR kst 280 -
[0117]

3) AE T e E L - BERNEIWD F 8y pHIER &+
(01181 % T f& 5 #& M1 (£ A 30%Cyanex272K 3 #1 Ff

B (Mg~ Mn -~ ZnZF )R &R A KB T LUK R 7 8k £ K HEIE

/R (Raffinate)d Z fx fEpHIR 4 > # 3 & & (& Bl 5 77 5 pH
5052 RSAN B FHET LB - KIER 4045 K T #

7107 3% » A g KA RBVEE B 1.5:1 - B &EH BRI B E
NMELRERNRTHNESFHEKRTZEE > FAERARETH
Bk e 2 MEEE -
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[ 3]

pH 5.0

Ni Co Mg Mn Zn

HER (%) 1.18 94.8 68.2 96.3 99.9
pH 5.2

Ni Co Mg Mn Zn

HBEE (%) 1.20 97.5 70.0 99.0 99.9
pH 5.4

Ni Co Mg Mn 7n

BER (%) 1.55 97.8 70.5 99.2 99.9

[0119)] 2R3> AR AEEFTAHRNWCoRNIEGE
< EEyEZE AL pH 520 B i K - H CoBl Nify 77 B & (& 3 3%
4 AEpH 5.2 o

[0120] f£pH S0 RS - AREFEAEHNINIZL S
E/N HCoEaH FGHEE M= - fEpH SANENF » Coa &
B £ - (B NIy 57 B (5 fH B 3 = o

[0121]
(4) BERTHEMghkCagEBEZIEW  ERNALEBRERI R
& b EY R D E

[0122)] BT AN LB EBRERT HE MK
Ca)Z # b (NaF)HY IR EER M E > AR IE K F Mgk Ca®
222022 K24 2 #m (L (NaF) - b8 R F 5% B
Mgk Ca)Z & & - K HE R R 604 K & & A7 2/NEF -
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(% 4]

IR JIA20EE MIA22E & IA24EE
Mg Ca Mg Ca Mg Ca Mg Ca

&8 |mgL | 1,004 | 184 | 2522 | 682 | 2048 | 55.1 | 2050 | 549
[0123] 2 %K4> A RERM2.2E & 8 & (&
(NaF)if - JE R F Mgk CaZ &8 2 &M ZE &/DHY ©
[0124])

(5) #h JE&F 7 &8 & & (Co > Cu~ Zn > Mn ~ K Mg) Z LE
g BN EE BT R B E i (NaSH)RY R Il &
L0125 & 7 e (1 DL A MR 78 /R &) B 3 1% & J 48 m
Cyanex272 5 5k HY #f i £ & (£ A 5 & b #8 (NaSH) 7t B K [A]
Wb Ay eh 2 EMRME > AiNshEAFESERNLO
3~ k1.6 B/ b & (L #3 (NaSH) » il bb % 20 B #Y U 8 &=
B o RIENRGESSHEKXE KpH 4.5 5.0 173/ -

[ 5]
TALOE &
Co Cu Zn Mn Mg
=8 (%) 35.2 0.08 7.76 2.82 0.12
TAL3EE
Co Cu Zn Mn Mg
=8 %) 37.0 0.04 8.76 2.59 0.05
MALOE SR
Co Cu Zn Mn Mg
&8 %) 37.0 0.05 8.72 2.52 0.03
[0126])] 28RS, JRERNMI.3IE EH NaSHEF » )&
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s aES  WHRIEERMESRI.3E EH NaSH »
e E A EED -

[0127]
(6) i1 br R Z b - A5 #H BRI 3 6 & (& # (NaSH)
Y S &

[0128) B i SAER s L M BEHENMBEERT Z
%A M A NaSHE & sh 2 /KB K 0 7k B & B CuSiE =0 |Y
i < mERMGE - AM#EHEERLS 50 RS5S5EEH
NaSH - i bt 2 i By £ br &R - &2 JE 0 R & 604k (X ¥ K pH 1.0
MAT3/ANEF o AL AR NaSH AT 30 2 & 7 £ 7 K
R (E R R 2 & Bl R BRE -

[& 6]

MA4SER

Co Cu Zn Mn Mg

B (%) 0.04 94.2 0.03 1.00 1.92
JIAS.0E &

Co Cu Zn Mn Mg

BERER (%) 0.04 96.5 0.01 1.01 2.00
MASSEE

Co Cu Zn Mn Mg

BERE (%) 0.05 96.3 0.02 1.08 221

[0129) W K6 O] RE R IMS5.08 £ #Y NaSHHE >
ColV Bl R&EE -

[0130]
(7) AE T aieE 2R - &R ZEECE B o By pHER fF
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[0131] B ISR KERTHFAEIBN KRS
1Al FE M {E A 30% D2EHPACE B U5 Bl 25 BRI ¥ 5 & 8k 2 K
AR (CEL o B R R B B gl ) T oy B B 2 iR & pHAR (F 0 ¥
Bl 5y FypH 2.4~ 2.8~ K32 A #H KR EITILITK - K E R
A0 IR EAET 10 8 - A EBEKERAE /LS L

(% 7]

pH 2.4

Co Zn Mn Mg

EHEE (%) 0.02 99.6 68.2 30.8
pH2.8

Co Zn Mn Mg

EHER (%) 0.10 100 75.0 40.0
pH 3.2

Co Zn Mn Mg

BEE (%) 0.38 100 80.2 43.3

[0132] 28 R7 > AR ARE T E&HAZnKkCor B
Z H Ry EZE AL pH 2.8k B & & K > H Cok ZnHY 77 B &% &
4 B pH 2.8{5% fF B -

[0133] fipH 24y T - ARE T R#HHCoZ &
B/ HZnE S EHEMEEHHE - f£pH 3209 F 0 F > Zn& &
Byt £ - {H CoHy 7y Bt % AH ¥ ih 7% -

[0134])
(8) ER/#EKAEARHEHE TR FEEXERTEUEEHEE )T
NeEeE s
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EREREER  2BEERKERTHNEBESE
Ni(g/L) Co Mg Mn Zn
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(% 9]
ARERBEER  oHERAKBERTHNNEBESE
Co(g/L) Cu 7n Mn Mg
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[ 557 HA )
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A& A8 ~ 8 ~ RFEEZEIUSR

(B) & —ZHb B - HFEMAIE — 5B 2 B E £ #%
MR AERULKBZ BERNERTBEREARERBEE 25 —ER
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(C-i) MBBRIPE > HEMRSNAERR 2% % — 8
MR kB EEEE 5 NHBEEMZHE S UK

(D-i) BEEM L EPE  HiEMASIDS A 2 &k
BEBHRZFHEENZS - RBRMEZMEM LR S AR Z
§2 R B -

[FkH2] —EAHRHE RN 2 KBR A
% HAas

(A) BB E HEHES - KABMNMAENL EEE
TR R BRI B B P B Hodr Y ORCRE R T I BN R R BN IR R
A& A8 ~ 8 ~ RFEEZEIUSR
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MAERM K Z BERNBERTBERSAREAEE 25— ER
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MU sk B im B EaEsE 8 8 8  HEEREEYWZ
g o

[ERE3)] WHERKEIHK 2 A L5 HFZE - KA
MBI SR P EESNZEERE ZpHEENZE — KA BE
MEGE RGBS H#Z JE R < pH -

[EkmE4) WHFERKBEIHK 20 A5 > HFZE - KA
BEMEnRmMPEFEGHNZERGENZZSE — KRB
BRI T BR -

[ERmES) wHFEkEIHK 2 A5k > HEZE — A K
OB R B (2,4,4- = H OB TR OB ) B2 X B (bis(2,4,4-
trimethylpentyl)phosphinic acid) -

[EkIE6) WwHEkKWEIs2my Fk > HAP ZE —F I

FHNOREAER E R KNS 0B /N 5.4 2 pHIEELT -

[FRKET] WHERKHEHIN G L > HEZARE R &L

o
[SF°KIE8])Y WaEKIE WY 5k > H P &% 2 BBl & LK
R20EEH/INN24EENEZSE 85  HHEEGVWZEE

s e

[FoKRIEO)Y WEKRBEIN & > HPZF A K S
g LB -

[E5°KIE10) WEF KW 1Wy 5A > EF A&+
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(B-ii) 55 WP B > HEMAMSE 5 H ZEE =
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Mmookl kR E s EE
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