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Experimental Study on the Recovery of Associated Cobalt from an Iron Tailings in Xinjiang
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Abstract; The cobalt content in an iron tailings in Xinjiang is 0. 038% and mainly exists in pyrite.

The test results showed that the optimal conditions were grinding fineness ( calculated as —0. 074
mm) of 45% , lime dosage of 2 000 g/t for roughing, ferrous sulfate dosage of 300 g/t, butyl xan-
thate dosage of 100 g/t, and 2# oil dosage of 80 g/t. Through the process of two stages of roug-

hing, two stages of scavenging and one concentrating, the cobalt — sulfur concentrate containing

0.44% Co and 32.72% S with a Co recovery of 85.58% was obtained. Therefore, this valuable

associated resource could be effectively recovered.

Key words: iron tailing; cobalt; flotation; Xinjiang

WEGT ERLN 8 7 R E e
BB BT R A R B AL AR T VR B
PR, P S SEARAR A R 0. 019% ~0.03% ), i
ATk, B ARG BB B SRR T
Hh TR R ST R AR R i o

RS M RE R AT L, S KT T T
A PEA R Bl <G R R BT Rl A
1o, IR BN ZE S A AR, £ 28 7KW A7 i AR 5 [l

« IS HHA:2018 — 08 —27

G AR A R R A SRR B L5 A R
NS A R P R EPS AT Y S PSITTE AP SN
TEo YHUBRET REAT ) ks So X ka4 BEA TR X
HECEHLIE , BUI B 0020 W SR AE T EAE v, PR
BRI SO e e Bk, B e Rk R itk — 1R B 4R .
X IR Rl A AN B 255 M AR HER 074, i TR
AT PRk Bk, TR KPR ™R
PIROR AR ARG A v il & BRI AR o, R

EETE « [ HFE AR 25 5 1 5 £ 5T H (DD20160071)
EE ' T ok R (1967 - ) 20 RIBESE 6, BEENFA G SRESRET BRI ) E G F A



.38 - R S5 A H

2019 4f

A B R

SEH R I — AT L BEAT TR A SR
i 0.01% , TRE A5 H 0. 004% , A1 it ik
%55 0.038% it 1 0.02% HZEG A AR
MERE A T G i R 80% A, B4R
BRI A o 0 R ARG e T R TT 4l
e, BERE (IS 5 A P AR B B TR, SURERS IR e
A HE RO B X PR3 ) AN BRI, DR i H A B B
RS

1 FERPER
BESRI BT RR EE R R, T

AWK LS AT, A2 2 ou R 7 Hra R I3k
L,

F1 $ETVHUESTEINER /%

Table 1  Multi — element analysis results of iron tailings

w5 Co Cu S Zn Pb TFe Mn

FE 0.038 0.15 2.17 0.020 <0.01 15.16 0.17

W4y K,0 Na,O TiO, MgO0 Si0, ALO, Ca0

SR 1.84 1.39 0.19 3.76 49.44 9.93 6.90
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Table 2 Main mineral composition and content in iron tailings

Y PG REERET AT A BIRA PHER

T 4.45 13.83 19.83  16.65 9.75 9.62

Y BIRAO BB S0 BatE mika B

S 7.89 5.31 4.61 2.67 1.47 0.19
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Fig. 1  Test results of grinding fineness

P L] DL ANEE N, SR AR RERR B R
T, it B8 (RSO AR, L P TR B A i, PR 7 4 2 47 il



3906 H2H

SRHLIE , 55 SRS RLER A rh AR AR B I Il AR B 5T ©39 -

£ -0.074 mm & &Y 45%  ANE BiRE AL, (AN
R BRI T TSR, R ] R G

3.2 AEFMAXSAEAR

PRRETLERRYE P IR PR SRR A de AT
FRPEDXI, e % 5 B BB il B pH BRS5E, X
AINEGR 3% FL 4K pH A8 IR ER 1A 2 55 IR P IR
AT B 2 E AT T IR X e, DA #0858
BB PR ROR B o BB IR, A K
e B, Al DUA AT B e A i
e RBIEAAEA o RIFA R RS R 2,
FAEATR A6 2 000 o/t, MEASH K pH {E 9. 8.

25 <
= - 7 %
= 0t S
i1, =8~ (o fifi, =
=8-Sl la
1or —=Colal
| sl {66
0 64
700 1200 1700 200 2700
AR/ (gt ™)

2 AXRASERKRER
Fig.2 Test results of lime dosage
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Fig.3 Test results of FeSO, dosage
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Table 3  Test results of collector selection
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Fig.4  Test results of butyl xanthate dosage
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Table 4  Test results of different roughing times/open —
circuit processes

e PR e A iR
s HFR o Co S Co S

Yol BEEBDREDT 3.76 0.72 44.90 78.16 82.49
Rt RS 1,38 0.044 2,27 1.75  1.53
Bivckipe HEOUKETT 414 0.69 42.61 82.87 85.94
—ksEE RSEETET 3.58 0.027 1.33 2,79 2.32
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Fig.5 Closed - circuit test flowsheet
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Table 5 Results of closed — circuit test
7 N iTLg A A&
EqS s Co S Co S

RS 6.20  0.44  32.72  85.58 91.15
B 93.80 0.005  0.21 14.42  8.85
BRE®T 100.00 0.032  2.23  100.00 100.00
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Table 6 Multi — element analysis results of
cobalt — sulfur concentrate

% Co S Cu Mn Si0, As
7 0.4 32.72  0.53 0.081 12.8 0.021

o3P

4 4

(1) BREH Hah LS i [R] G 3 32 B A7 A 81
BRETH PRI AL R B BT SR, A )
Yo DA BRIRMEERAT pH R ANIG AL, T 2%
BN, 2 SR T Al DU O 1 AR
R

(2) 5 —YOHLIE — YO I  PTK E 19 BT
VERARAA L, PIUCHLIE | — ORI | P15 7 58 BE
RECRUE RS BRE 0 b 37 , SCAT ASRAT AL i Al Il fie e

(3) AWFFE R R A 1 s 1k 11 AR
Bl B D WAORS G2, SR ] R RS A9 2000, (Rl A LA
ZBF R IR, R R T A XA AR A B R
— BRI LR G AR

S 3k

[1] 25T 4 . &5 41T 4kdE [ EB/OL]. hitp://miner-
als. usgs. gov/minerals/pubs/commodity/cobalt/, 2002 -
2012.

(2] XM b B8 U5 LB A 5 3 s i [T ] BEd S ™
\,2014(6) - 113 - 119.

[3] EZ8oK. Bk 25 4 mDICRE B L Bk A il 3 F 50
(I BCH I ,2009 (11) 140 - 43.

(4] AR FUBKRE 2k A b 2k R 7 rh i il 8 U 2585 [l ieoF 52
[J] A s G i sY) ,2015(2) 30 -33.

(5] Y. EAME e om e Aty (1], hEG L,
2015(12) ;136 — 141.

(6] FJEM. BALH ol SR B X 22 S 77 e BEIE ) b
J]. A48 ,1992(2) .22 -26.

(7] FATE. A RAE RO R TP AT ] b T e,
1981(1):9 - 11.

(8] BZA. BAd P A== O BUAR [T . 07 PRAr S5 )
41,2003 (4) :32 -36.

SIARE R, WE 0] S, 5 BT R T A A i DGR RF R [V ] 07 PR S IR, 2019,39(2) (37 - 40.
ZHANG Yanjiao, CHANG Xueyong, GUO Zhenxu, et al. Experimental study on the recovery of associated cobalt from an iron tailings

in Xinjiang[ J]. Conservation and utilization of mineral resources, 2019, 39(2) :37 —40.

B FEMLE ; http : //kebh. cbpt. enki. net

E — mail ; kebh@ chinajournal. net. cn



