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Table 1

Chemical composition analysis results of

cobalt-bearing copper concentrate

%y Cu S C Fe Co As Ca0O
w/% 16.29  16.02 5.46 12.92 3.14  0.010 0.20
J5 Ag Pb 810, Zn MgO Bi AlLO,

w/% 5.14  0.010 27.55 0.011 2.61 <0.005 831

H:Dw(Ag)/(gt™),
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Table 2 Mineral composition analysis results of cobalt-bearing

copper concentrate

SRV Y AR /% E| Y| AR /%
WA 33.93 1% 23.23
o ERA B A
Tt 1 7.17 KT B 12.36
BPEA- 3.55 Hatk Aotk 5.71
Vi ZEINE Py SN
A /-ﬁ
WA 0.93 ey 1.07
iR 0.51 EX 3 0.48
W 0.04 P 1.95
W B 0.39 ?ﬁamﬁ BRI 5.59
WA ARk 0.13 {i\éIE‘iFﬁ'E‘ 1.02
gl
ER/S7NEE/S7N 0.37 iy 2e 1.57
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Table 3 Sulfur phase analysis results

AR5 w($)/% R
AL 15.70 98.00
AR ER 0.31 1.94
H SR 0.01 0.06

PN 16.02 100.00
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Table 4 Carbon phase analysis results

AH w(C)/% RS

VaE- 0.34 6.23
BRIRER 0.16 2.93
A Bl 4.96 90.84

peYd 5.46 100.00
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Fig. 1 ~Schematic diagram for experimental equipment image connection
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Fig. 2 Test results of fluidized bed roasting temperature
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Fig. 3 Test results of fluidized bed roasting duration

FH &1 3 AT 2 R BRI RIAER T 2.5 hi, b
A Rl SRR R s S e e s ] (%) 4 e T R ATR , R
i DR 1 s o s T A 2 3 SSC A 0 A TR A S by AN
SE4T, BT AR B B AR R R . PR BRI TR] D 2.5 h
I, B v R R 1 1K $) 97.10 % .86.75 % .
S 1 s e I ] J , R0 vh ) B IR MR R TC ] B 42
T, R HRS B 00 o 1 e R I RIS B2 5 2.5 he
T v I e N ) Sy ARk TR 4R 1] T A

L R TR ER PR IR SO, B[R] A S b R
WL 447 S5 N IS TR Ry 2.5 b, DRI BB s s it B R
B B AL BRI A D F 5 he RS R AR, Ik
s 1 5 o FoF [1) XoF s e 285 R TG Y 5 R i, 3% 82 1 s
S e ia s RS B B[R] AR F 6 he
3.2 ELEHEBKERNIE
3.2.1 SR
HATAR I ], W20 R R Ge kb T 3% 2 R}
ARAS, DA DD RO A AR o AR I 7 i R
oF, TR 2.8 ~ 3.0 m¥h, 45 BFHEE 1.35 ~ 1.6 ke/h,
W 5 e T EE 630 °C, W RHE BB E] 6 ~ 7 ho I
LAY, M RGPS kg S ROBE IZ W R R AT T
7. AR e 2 B 3 5 R R e 45 2R a0
B 47 .
R5 SHERERBSH

Table 5 Gas-to-feed ratio test parameters
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Fig. 4  Gas-to-feed ratio test results
P & 4 0] - Bt SOR E RO AR R S A R 2R
gl IR R, OB AR 2 2.2 mkg, T
A R R 97.02 %, kR TR AR R RN
96.17 %o X Lo SLpP W 1 i b 1l 245 2R, U B <0OREHEE
2.2 m¥kg N 23R B e A WE I B ROR o LI, 3%
Sk s R Bl g OB 2.2 mVke.
3.2.2 LA
B IS RTPELIE 630 °C, WM BRI ] 6 ~ 7 h, 25
G0 SR BE 1.35 kg/h, SOBHEE 2.2 mkg, ToO0 KU
3.0 m%h, I TF LRI 5 kg 4P RE G2 IR
HOR IS RIS RSP ), SRS TS 0 B B RS B, b s % e
A 18] 28 720 min, Bz 5 80 min 245 (1) 8 AP K # 28
VE A0 X5, - A 7= e BR AR AR 04 o 2 L
B S IE ORGP IR SRR I AUR % 20l 5w
R IR A RN 6 s .




2025 FEE 4/ E 405

EEEE N

xo EHHBER

Table 6 Continuous test results

gy i

in Tk kg m(EEH) /e mOA) /g
0~180 S5 0 156.7
180 ~ 640 10 B AAE ) 5108.2 2359.4
640 ~ 720 20 EAE) 1447.7 827.3
el e 629.9

it 17 6555.9 39733
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Table 7 Calculation results of product yield from

continuous fluidized bed roasting

78 [t /kg /%
i Aib 9.203 8 76.70
#k 3.9733 33.11
At 13.177 1 109.81
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RS ELEBEEIERE 640 ~ 720 min F=RIBHER
Table 8 Leaching results of products from continuous

fluidized bed roasting (640-720 min)
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RAEW o
iz 49.03 96.58 89.57
) KE 55.70 84.36 88.37
T A o
IRz 47.41 97.02 91.15
K 55.01 90.79 80.87
s
R 53.48 96.17 83.26

RO EEHBEREASKI ISR
Table 9 Flue gas composition analysis results from

continuous fluidized bed roasting
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Table 10  Analysis results of relative metal content in dust

BT % X% BRI % AR /%

EkRA 17.39 52.52 13.13 10.01
BERERAE 1047 31.62 5.04 2.83
meskRe 525 15.86 1.17 0.69

At 33.11 100.00 19.34 13.53
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Experimental study on fluidized bed roasting of cobalt-bearing copper concentrate

Li Jian
(Changchun Gold Research Institute Co., Ltd. )

Abstract: This study investigates the fluidized bed roasting process for treating a cobalt-bearing copper concen-
trate from overseas, focusing on investigating the key technical parameters of the ore during fluidized bed roasting.
Results demonstrate that the optimal fluidized bed roasting conditions include a temperature of 630 °C, air atmosphere,
gas-to-feed ratio of 2.2 m%kg (operational), and material retention time of 6—7 h. Under these conditions, the roasting slag
yield reaches 76.70 %, with a dust generation rate of 33.11 %. Subsequent sulfuric acid leaching of the mixed slag after
continuous fluidized bed roasting achieves leaching rates of 96.58 % for copper and 89.57 % for cobalt. Flue gas analysis
reveals an oxygen contentration of 2.95 %, SO concentration of 60 900 mg/m?®, and CO concentration of 2 130 mg/m>.
Relative productivity of recovered dust via gravity, cyclone, and bag filter systems are 52.52 %, 31.62 %, and 15.86 %,
respectively.The relative metal contents of copper and cobalt in the dust account for 19.34 % and 13.53 %,respectively.
These results provide solid data for the industrial-scale fluidized bed roasting design of cobalt-bearing concentrates.

Keywords: cobalt-bearing copper concentrate; fluidized bed roasting; roasting temperature; gas-to-feed ratio; roas-

ting slag; leaching
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Experimental study of the beneficiation of the ores on the southern ore belt in
a gold deposit, Minxian, Gansu

Kang Chengxin"?, Yang Ke"?, Ji Shengjun"?, Hao Baisong"*, Hui Baoyi'?
(1. Xi’ an Mineral Resources Survey Center, China Geological Survey;
2. Innovation Center for Gold Exploration Technology, China Geological Survey)

Abstract: A gold deposit in Minxian, Gansu, features fine-grained pyrite as the primary gold-bearing mineral, with
elevated hazardous arsenic content and gold predominantly occurring as encased gold. To optimize gold recovery from
the ores, beneficiation tests of the ores on the southern ore belt were conducted comparing the recovery effects of flotation,
gravity separation, carbon-in-leach (CIL), and roasting, both individually and in combination. Results indicate that
flotation effectively recovers gold and silver from the ores on the southern ore belt, yielding a gold concentrate grade of
45.41 g/t Au and 134.00 g/t Ag, with recovery rates of 73.76 % Au and 84.05 % Ag. However, due to high average arsenic
levels in gold-bearing pyrite and the presence of arsenopyrite, the gold concentrate retains 1.00 % arsenic through the
flotation of the ores on the southern ore belt. Exploratory arsenic reduction tests revealed a strong correlation between
gold and arsenic, rendering effective separation unfeasible.

Keywords: resources utilization; arsenic-bearing; flotation; encased gold; refractory ore; Carlin-type gold deposit



