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1 ITZHE

AEEEBBRS (%) H: Co 18.85, Ni
10. 71, Fe 9. 47, Cr,0, 20. 46, AlLO, 27. 5,

SiO, 5. 94, H,0 9. 79, 2102. 72, ZERB B H
BB T AR S5 XR AR, BN
BAREW, FEEHSEMLR CY, FFARRE
B XA NaClO; R e b, MEiLH+ Co.
Cr Bl s, BRARERHMME T R$ T
ZHRE.

BOS E B e — B A T AT R BB 2 15
FHENY, LOBRGE B A VES N EL
THERME.

B e B R AT A SRR R,
AR BE 80°C, HLMBEFE 90 r/min, B
3h, RIBABESREENXENE L,
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. BRLE
BUE/Y%
Co Cr
1. 61 78. 4 32.4
2.04 77.1 39.8
2.36 81.9 35.1
2.79 87.1 36.9

3.22 84.1 42.8
3.65 65. 6 34.5
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M+H,S0,+1/20,=MSO,+H.0 (1)

4FeSO,+0,+42H,S0,=2Fe,(SO,); +

2H,0 2)
Co (5§ Ni)+Fe;(S0,);=Co (g Ni)SO,+
2FeSO, 3
Fe+Fe,(S0,);=3FeSO, (4)

R AGFH: BE70C, WHEHK 10mL/
g, AR 0.9m’/h, FAEF 300kPa, B
90r/min, Bf]E] 5h, B B E2H<1, BHEF
&R’ N 13.68g/L, 84 6.53g/L, Coy—
KBREEN91.4%, NI —KEBEHEH 81X,
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2Fe** +3H,0+1/20,=2FeO(OH) +
4H*
T BRI R4 R IR 80 C, BX
0. 9m?3/h, 300 kPa, $ ¥ 90 r/min, B} [E 5h,

pH2. 5~3, P&k Hl A4 G K (CaO>98%),

TLERBUER R 2,
F 2 HETEBREHR
B4 Co Fe Cr

B ¥ /mL

m/?.ﬁﬂl”f? 12.72 3.32 9.3 970

S’/e 12. 338 3.22 9.08

m/?ﬁﬁfi 5.76  0.64 .28 11540

/g 10. 60 1.178 0.534
B W E/Y% 85.9 36.6 5.9

23K AL 4 B S W] 08 8% B I EE R 95 % LA
+, Bk 3.

R3I HEYVERGHARLCLEEHR
WA Co Ni Fe Cr

et i

-1 1460 ml

RUEMKE 15 63 453 4.7 1.25
/g1

&/g 19.97 9.4 6.86  1.825
Wﬁ;ﬁm 0.32 0.14  2.39 1.19 256 ¢
/%

“R/g

El /% 95.9 96. 2 10.6 ==

0.8192 0.3584 6.13 3.05
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REGREW, F87EBRELZEER
WERE EIE, RIE%EE<1g/L, R
K#A%HELU Cr(OH), BEXB %, BEEFHE
Rt — k.

FEEBR RS B R A PoofE A ER
#lo EEUER 240 iR B & AYUHAR (R
DB HR: Pao15%, BELHE M 85%, B
85%; =R HER, O/A=1: 8, Eii, pH2
~3, JB4 5min, %% 10min, HENE 4.

BEH, =R ERERBEARR
i, BRI EEKMS, Co. Ni JLEAR
B, ASEYHSEREYE S, ER TR
BT RS E.
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Kfgld,  Co Ni Fe Cr ‘i‘}flﬁ
g/?ﬁﬁlmf,ﬁ 8.99 5.93  0.11 0.15 1660
’/g 14.92  9.84  0.183  0.249

ﬁ/ﬂgﬁlm;ﬁ 9.13 0.0005 0.14 1650

e 5.93

B/g 15.06  9.78 0.0008 0.231
R E/ % - 99. 4 0. 44 92. 8

R R KA R P BB B4
B AR AG: BYVAHAARGERSEO N P,
25%, BALKEM 75%, BILFE 80.6%; T+ &
HRER, O/A=0.8:1, BE 50 C, pH4. 5,
Co/Ni=1.54, 2+ _RHREBGAEFH)S,
RBEPAEA 4mol/L HCl K%, H#R DK
RES,

#S5 ERBIZKEXIE

% Co Co 7. 3528 /g L7

g /N /G /ml o Ni Cr

0 33.78 553 50 6.08 0.18  0.011

2 1.67 106.3 38  10.63 6.37  0.10

4 1.58 197.3 39  10.06 6.36  0.051
6 1.04 7845 37  8.63 827 0.011
g 0.21 502 38 2.86 13.80 0.057
10 0.06 261.1 34  0.94 15.63 0.0036
12 0.018 33.3 42  0.12  6.84 0.0036

BT REMEM Co/Ni LRKBIER, A
A YA CoSO, M (Co/Ni=304) #i48,
LM HRHIERE, BYAED Co/Ni LA]E
3406, FAHLHEZ EB AWK (g/L) R : Co
46. 45, Ni 0.0136, Cr 0.0023, Ca 2.41, Mg
0.225; Co/Ca=19. 28, Co/Mg=206.5,
DEHERERMH S WE (g/L)K:Co
0.12, Ni 6. 84, Cr 0. 0036, Ni/Co=57, Ni/
Cr=1900, HE A SHBRER —RizH
NiSO, @EER, R EHE XTSI E
AV, FEARRRE. B TFRXRAH
RIRET B BB NRBREL REER, HiE
I HAREMTHTHE, REXEHARE
WE&RE™ NIO,

BAGHAIARNRER P H Co/Ca L

Co/Mg LT AFE H, A 4 mol/L # HCI Jz %
B W H 8 Ca, Mg 7E B BR UL 46 T 4 1 B
%, B RA T NaF 5§ NH,F #4173 ik
B, AR &MY BE 40~50C, HH 701/
min, MEFE 1h, FAWUBESEHMA.
NaF Bg454Ent, S B EZHE 1.5, 18 Co/Ca=
241.1, Co/Mg=396.

I NH/F Gre58nt, SEAZBM 1.4, 15
Co/Ca=510, Co/Mg=642,

B Ex A % R E H NHLF BR Ca,
Mg BUR# NaF ¥, EASWEAB LR R
B EE R ER A NHF RS,

Sl FRBRER. BB, EBREU
B CoCl, R ESEE, BT CLEMEE
FEEASNHER, R #HITEREIE.

HERETH %R BE 40C, B 70
r/min, EVIHRIEHERE N EREBFR,
pH4. 2~4.5, hi#Z| 60 CH A . TiGAT, ¥HE
R VAWOE T A B CoCl, B, HRIEE
BRETIRMALE, NREBRVEESRENE
WHRE VRS, W pH H1.5~1.7, #H#H
15 min fE AT I8, B, BLERETIIE AL
B, EMERE. ERE. SLBEURER

SRR ERYE T 500 CHHEEP P
HTBR, RET2ERY, fREEREIN,
ff CoO REAHENMURSTE TS S
&, RAENEERAELEH.

FhERR T EHRARAGRBERES RE

2 PERBRIFERAZFER

Bl B B R AR FE (1/t Co)

Tl #is 24. 27 EaN. 7 9.8
b & 0.153 =N 2.0
g K 8.72 P 0. 061

ETZRBHEEWERN 84. 6%,
BEEUETZRENRE, C2ER TN
EHEERE PSS EKE RO EH, R
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wg/y =12 <1 <0.07 <0.05 <0.3 <1 HWREIY 84. 6%, AHBHLF M, HA
° EERETHEFRERGEY, FEENES
w5 Ca,Na,Mg

7% 72.38 0.014 0.014 0.022 0.04 &3F 0. 2586 @qy%—um&gﬁmuo

COMPREHENSIVE UTILIZATION OF
WASTE COBALT ALLOY

Cai Chuansuan, Liu Rongyi, Chen Jinzhong, Xia Zhongrang
Department of Non-ferrous Metallurgy,
Central South University of Technology, Changsha 410083

ABSTRACT The resarch has been done on recovery of valuable metals from the waste alloy contained Co, Ni
and Cr in relative high content. By adopting the flowsheet of acid leaching with air injection combined with Py, ex-
traction for purification and separation, 84. 6% Co was recovered. The final product of CoO powder in high quality

was achieved and also the NiO could be obtained.

Key words acid leaching with air injection py extraction recovery of Co and Ni
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