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Table 1 Occurrence state analysis of copper,
cobalt and iron in cobalt matte

sEs BTkl @k ESiWiE miewie

L % % % R/ % /%
Cu 19.29 0.014 18.96 0.29 0. 034
Co 27.96 0. 062 27.1 0. 44 0. 36
Fe 26. 56 — 26.01 0.28 0.3
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Fig.1 XRD spectrum of cobalt matte
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Fig.2 SEM analysis results and energy spectrum analysis results of cobalt matte



. 50 - v E A & &4

BHRIZ

1.3 REHE

HU500 ¢ WS S A& VARG R BT 5 L WY
e R W T LM AR EE R 15% 1 HR ER TR
W, AR A A S A — g 1R B i 4
N 22 I A ST IR B T, 4 9
11 2 95 °C A5 1B A ; 428 il e S A=l A R R s
YRSEIEAT , 2 B AR 2% B oL i AN JE L4ERE 95 C
I, 3 A ik B2 2 W — g B[R] R R 1R R, RS
4 N B GRS A b R R A Ak B A
AN FRGE T 8 B DB S U 5 R 0 RS
(32 H VG BT R IR BR R AR UL BRAR J5 E AT
—HHEPE TR, TARBIE 3 R, 8% BN
EUNE 4 s,

B

BEE B
B3 AT AR

Fig.3 Cobalt matte treatment process flow
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Fig.4 Schematic diagram of cobalt matte

leaching test device
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Table 2 Comparison of abrasive machine types

and ore particle size indicators

ME R g’; ﬁ RS ﬁ'g@flg/
BRIEHL W 0~25 T 400 ~75
PR w41 5Ok 15 ~25 FLE 1000 ~3000

BO L A J5oRH 2.3 SR A 33
RSN EAL Ak 1~10 A4t 85 ~5

W RLIL A B RUK S A SE 0. 15 o1 % 10
HREEHL HB 1~10 o 0-~5

AR BB R RK/NA 1 ~10 mm,
BURHEDRLEE/NT 150 wm, MFR 2 Hn] 1, 25000 B
B RS HLFNIR 20 BE AL A5 BB ) 14 2 Y5 1 0 2 46 B 1)
RN BR H R T T RS2 JF R i 22 TolbfbAE =, ik
FHARBEHLAR shEENLIF R0, 23 £ 4 B
WA F A GL-320 AUARBENL (ALY 18
kW) A1 L AR 528 B i 35 39 BFMT - 6B A4 9% 3l & #
(FEMLIIR 6 kW) 735l T i B0 i 5

R3  GL-320 AUAREEMLIIE S
Table 3 Test data of GL.—320 roller mill
RIS Bk BRIEE, O R ORRANT A

K kg min Fite/g 150 pm /g LUl/%
No. 1 20 1 500 36 7.2
No. 2 20 10 500 275 55
No. 3 20 20 500 350 70
No. 4 20 60 1000 960 96

R4 BFMT-6B BRSEHLR KSR

Table 4 Test data of BFMT -6B vibration mill
W ek ER ORARANT A
L A
No.1 3 HESE R 20 2650 88.3
No.2 3 B R 20 2105 70. 2
No.3 3 EZLEERL BETHALS 20 2835 94.5

FHE 3 3¢ 4 AT, PR LA 28 24 R 35 2 Bl
PR SR 5 A R ML 2 IR AR /N SR AL B 20 kg
Ykl HAEFE N 1. 1 ke/kW -h, IR SHEENLIZ A 20 min
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0. 01 mol/min AL HLE A S, BIZU N 2 h &, 4
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Table 5 Effect of time on leaching of cobalt matte

IS4
2

Wi RN B, REBRPEESE/ (g L)
J¥5  BE/h L Co Cu Fe

No. 1 5 2.92 34.39 18. 42 26. 65
No. 2 6 2.79 40. 11 23.21 30.75
No. 3 8 2.71 45.52 32.46 34. 58
No. 4 10 2.67 47.19 33. 68 36. 08
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Fig.5 Leaching rate of major metals
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in cobalt matte
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Bl A Rk IR A L R VB TR] 8 h AN 4y
SR T 1.88% 2.04% 1.98% .
2.2.2  J XTI G R

HF 500 g WFEE A A% B9 S B AR & T /R s
NPEFETIIMA 3 kg BT W B R 15% W SRR 1AL,
P R R 60 v/ min, ITER, SIS A9 I 53 5]
PEE N 45 °C 60 CHIT5 °C 76 2 h J5 43 Hids
HERF IR EE (45 °C 60 °C) | A AR 20 CRHEIH) |
95 °C 100 CEEFH AT, AT 2 h LL 0. 01 mol/min
WAGES,JEE26 h L 0. 005 mol/min i@ AGAS., X
IERILE 6,
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Table 6 Effect of temperature on leaching of cobalt matte

B BRI JFRIESRR JFeh R R/ RIS RE SR/ (g L) B o R %

s Bl/h BHEYIRE/C IR/ L Co Cu Fe Co Cu Fe
No. 1 8 45 45 2.95 14.22 10. 18 11. 68 30.00 3114 25.95
No.2 8 60 60 2.93 16. 12 11.25 12.91 33.79 34.18 28.48
No.3 8 75 HEREH) 2.90 26. 68 19.35 19.32 55.35 58.19 42.21
No. 4 8 75 95 2.67 47.19 33.98 36. 08 90. 12 93.24 72.54
No.5 8 75 100 2.55 49.53 36. 15 38.24 90. 35 93. 40 73.00

H 2% 6 Al 3 AR EAIRT 75 C L=
ORI TEJS 22 6 h KO HY, A5 AN SR B L i it 4
FF 95 C RN EE =2 R B oA S R
FEF 100 °C 32 HRARRAR /N, HIR T & 5 7K 0 35

KGR, FHEOR W — PR aE . NS PR B B
GORE TEREART 75 °C il A SR N R IR
FILAE 75 C AN+ orRIZL, e n] i,
B B R it EE RN Z0 B 25 T B I R R
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B 500 g BFE G A% BUBL B AR BT S g
PRI — %€ TR B W O 15% IR $h BRI,

PoFEH L 60 v/ min, IIFA, I BTk 75 °C B FF 4R LA
0. 01 mol/min i A5, RIZL W 2 h J5 LA 0. 005
mol/min 8 A LKSE N 6 h, TR [E & H X AL B
BRI m LR 7,
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Table 7 Effect of liquid solid volume ratio on leaching of cobalt matte

‘ BRI " B it/ B 4R A (g L) #EmE R %
R ss X TR L
I 1]/ h L Co Cu Fe Co Cu Fe
No. 1 8 4:1 1.62 48. 45 32.35 26. 33 56. 15 54. 35 32.12
No. 2 8 5:1 2.13 47.63 34.11 34.06 72.57 75.32 54.63
No. 3 8 6:1 2.67 47.19 33.98 36.08 90. 12 93.24 72. 54
No. 4 8 7:1 3.15 40. 11 30. 84 35.12 90. 37 93. 85 73.15

HH 3% 7 AT, Bl A W o L 0, 456 8 1 iR
R YW e T 60 1 R R
A% R RN AR ER IR B I A KA AMGY
Wi LE R T | 38 ™ B R S R A R AT, B
2 HCRARAR i I ARR R, B RN A I & 8 1=
ORI —E BRGE (0 2 R AR i A o
SIRWTE , AFTIRLehb B, 25650, DI E
Fboh 6: 1803 H
2.2.4  BiEL:

MRS 25 , PO T IR . K 500 ¢
TIPS 5 A A R0 A B S g s v, 2 RO (1 o
b 6: LB RE A 15% (% $h BR IS T, 156 ) o i
60 r/min , M, IR FE ik 75 CBEHFFER LA 0. 01 mol/
min 8 A S, BIZU Y 2 h J5, LA 0. 005 mol/min i
ANASYREE R 6 h, IR 25 R W3 8,

=8 kil
Table 8 Optimize experimental results

(Ea NGy Y

e R B HEImE A/ %
FEOR/L (gL )

Co Cu Fe Co Cu Fe
No.1 2.60 47.23 34.05 36.06 90.23 93.34 72.58
No.2 2.65 47.22 33.95 36.12 90.20 93.29 72.59
No.3 2.62 47.18 33.85 36.10 90.06 93.17 72.43

H 2 8 AT AN, A B 4500 T, A i R
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Fig.6 Schematic diagram of industrial

vibration grinding system
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<20 °C,KEMmM: BREAER =10: 1, 4 7= Bk
PLC 8 A shf, 2 ot B B A0 5o L3R 9,

TR IR ZE SRR SRS RE ,90% LU 1Y
ERERRIAR/NTF 150 pm, 58 40 2 Tl fb A= r= 2ok
Pz BB /NS A A AL BRES SR R 300 kg THAAL, HEHL AL
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Table 9 Industrial test data of cobalt matte abrasives
RNy i S ST Y V4 R /NF R NF
T (t+h™") 150 pm/ % 200 pm/ %

No. 1 0.3 95.2 4.8
No.2 0.3 95.3 4.7
No.3 0.4 93.5 6.5
No. 4 0.4 93.1 6.9

KRGS IS B BLNUR 6 ARG, R E 4 IR
e RIS B INA A IR 2RISR, AT #
mA N A B IR R SRECT LLUR SR AR i

1) W5 5 T o HE 8 KB 70 1, B R VRN B =A%
RN RN A =2 ISR E 4

2) A INEE—H8 J I 42 0t ] 3 sl A, A 2 R
SEAPIAY SRR UGE 1 5 A% S SRR RN S TR
FE— A% N ARSI A/NTF 0,01 MPa, i
Ja RS DEAANESHEA B,

3) Bk RGR R NSRSy 7 b AR SR — =
M BN 48 F EINFIRT 341 R 2 b, 55 M8 2 g 48 452 BRIk ]
3 h,

4) FEAAE SN S8 2134 0 ORI RN I B it , i £
AN R GIRIEAE 95 C LA K AE 28 =M I N 48
TR BRI FARE 95 °C i AR BRIBAS 233
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Fig.7 Industrial test process for cobalt

matte chlorine gas leaching
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Table 10 Main chemical components in cobalt

matte leaching solution and leaching residue

Bl BHEBPRSESR/ (o L) RUEBETELSESTE/ %
G Co Cu Fe Co Cu Fe

1* 44. 04 31.12 33.80 0.43 0. 61 1.36
2# 43.32 30. 04 31.88 0.53 0.41 1.09
3# 43.16 30.35 33.28 0.32 1.25 2.02
4* 42. 88 30.92 32.36 0.59 0. 87 1.77
5* 45. 96 30. 68 32.48 0.39 1.59 2.18
6* 42.08 33.88 30.96 0.56 0.92 1.95
7* 41.72 31.48 30. 56 0. 64 0.85 2.12

F 11 AREHES T A =& RmICeE
Table 11 Yield of various metals in cobalt matte

industrial production by chlorine gas leaching

FE RS Blwhs BINESES R/
&R BEEse @RSE/A BEEA %

K 27.915 27. 666 0. 249 99. 11%
il 21. 808 21. 564 0. 244 98. 88%
B 39.712 38. 965 0. 745 98. 12%

H2 10 3R 11 A7 1, R H = 4 KA & Bl
BT AR M WEA 0 E&E, =R
T 98% , Tl 5 i 35 47 TS0 00 == il w45 21, Ui
A Tl 38 565 2R B0 R s R P 2 | 19 036 1) 9 8l '
£ AR fin A G5 SR AL 15 i S AU R TR R
PETE WA R TSR W B R AE OB S B B
R,

3.3 RUEELE

X T B3R AT AR 0 R ke 1k B
B BREEERTP ST 0.05 o/ LAY R IESET
A=K BRER IS AR TR R FH AR BRE B A
FE T AE P2, P204 A SR E A VR A A % B2 /N T
0.2 ¢/L, FAAE M & 8K F 25 o/L, MR W P&
A SRR T 65 o/L, WAl HiRH AT —E/ T
J¥, {5 VR A5 31 A A5 RTIAC

M TMb 5 B 17 K HiR s EE AL ER IR BE B 36
BT TALESR, A =R M EELR Bt s
SR TE T B5BR h A U 48 IR R 12 W - 1
B R bRk ZEBUE BRI IS AR A5 10 & B I AT A
Tl A =2k, TR EUS T BUHRUR
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Experimental study on chlorination leaching process of cobalt matte

WANG Chongguo', JIN Xiaorong”, LIU Guanglong®, CHEN Yanli', SU Junde', WANG Xiaowen'
(1. GanSu Vocational & Technical College of Nonferrous Metallurgy, Jinchang 737100, China;
2. Jinchuan Group Nickle and Cobalt Research and Design Institute Co. Ltd. , Jinchang 737100, China)

Abstract. Cobalt matte is one of the commonly used raw materials for cobalt smelting, which is rich in components
such as cobalt, copper, and iron. Its chemical properties are stable, and conventional leaching methods cannot

effectively dissolve valuable metals. Moreover, its hardness is high, making it difficult to treat abrasives. This
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article takes imported cobalt matte particles as the research object, and systematically examines the feasibility of the
cobalt matte chlorine acid leaching treatment process from the aspects of grinding equipment selection, chloride
leaching test, verification test, and industrial test. The main conclusions are as follows: vibration abrasive can
effectively treat cobalt matte particles with high hardness, and the discharge particle size of cobalt matte after
abrasive treatment is 90% below 150 wm, with a power consumption of 1.2 kg/kW -h; Under the conditions of a
liquid solid mass ratio of 6: 1 between 15% hydrochloric acid and cobalt matte, a mixing speed of 60 r/min, a
reaction temperature of 95 °C , a reaction time of 8 hours, and the simultaneous introduction of chlorine gas, the
leaching rates of copper and cobalt in cobalt matte reached over 90% , and the leaching rate of iron reached over
70% ; In industrial experiments, the abrasive and leaching process were optimized, and the abrasive power
consumption was reduced to 4 kg/kW -h. The leaching rates of copper, cobalt, and iron all reached over 98% ,
with a significant improvement in the effect. After removing iron and copper by the goethite method, the leaching
solution can obtain a cobalt rich solution, and the amount of leaching residue is small, which can be well applied in
industrial production.

Key words: cobalt matte; abrasive; vibration mill; chlorination leaching; cobalt chloride solution
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