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Table 1  Analysis results of chemical composition in the gold concentrate containing antimony

i Au? Ag¥ As Sh C

Sio, Fe MgO CaO Cu Pb

w/% 43.70 10.60 4.18 15.60 2.40

20.53 29.33 19.84 2.86 4.20 0.15 0.12

H:Dw(Au)/(g-t™);2)w(Ag) (gt
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Table 2 Analysis results of gold occurrence state

izt w(Au)/(g-t™") A%
BRI S 13.60 31.12
R /R DR s 20.78 47.55
IR 4 5.13 11.74
TER AL 4 4.19 9.59

it 43.70 100.00
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Fig. 1 Flow of gold and antimony recovery from the refractory

antimony-bearing gold concentrate
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Table 3 Results oxidation roasting—cyanidation leaching test

7 piti RERSH TR /% AsTERF/%  ShIELER/%  AuidHR/%
AuV Ag? As Sh C
Ereit0n 43.70 10.60 4.18 15.60 2.40 20.53
R 52.34 12.70 1.16 10.26 0.10 1.80 83.49 76.83 45.09 82.42
Ak 9.20 4.20 1.10 10.16 0.10 1.60
HF:Dw(Au)/(gt71);2)w(Ag)/(g-t™),
MELLA R s, BB rh B e ™ g =l 3.2.1 B0 anE
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TR IE IPTCR AR . I IR UL 2.

TEW F M BE 25 % , 41 77 YZ) 3 000 g/t, 15 165
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Fig. 2 Flow of the antimony-bearing gold concentrate flotation test
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Table 4 Results of the grinding fineness test

FE BE 5 40 B -0.074 mm 7 L 85 % , W7 3K W
25 % , I YZ) 3 000 g/t A T L 2 1 200 gt
ZAET AR R AT I 235154 400 g4.500 g/t

w(BEHA1E-0.074 mm)/% i/ 772/ % fi i/ /e
Au? Sh S As Au Sh S As

BAE 0 36.35 38.80 35.60 19.90 2.30 3227 82.95 35.23 20.06

75 =08 63.65 46.50 4.18 20.89 5.25 67.73 17.05 64.77 79.94
By 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

BAET 34.05 35.80 39.60 18.30 1.60 27.89 86.43 30.35 13.03

80 =308 65.95 47.78 3.21 21.68 5.51 72.11 13.57 69.65 86.97
By 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

AT 32.75 32.00 41.50 16.90 1.30 23.98 87.12 26.96 10.19

85 =08 67.25 49.40 2.99 22.30 5.58 76.02 12.88 73.04 89.81
220N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

Bk 32.70 32.30 41.60 16.90 1.36 24.17 87.20 26.92 10.64

90 2208 67.30 49.24 2.97 22.29 5.55 75.83 12.80 73.08 89.36
3T 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

W Dw(Au)/g-t™),

600 g/t 700 g/t IRIGLEF LTS,

H18 5 ] 1 - SRR 46 [T e =3 B i PR 1 1) 2 Ay 1
ISP PR . SR ET I 600 g/t I, BERS
Bl 0L 41.50 % BB DGR 87.12 % 5 AR ST il
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Table 5 Results of the lead nitrate dosage test

TR FH 12 22 700 o/t B, RS 86 b 67 6 IRl 4 3
FEAR 2 41.28 % .86.79 % . L5475 16, SRR IR Y
17 600 g/t A'H..

3.2.3 AR A

WREME ) P R i S
AuV Sh S As Au Sh S As

BT 35.65 37.20 32.80 19.60 2.40 30.35 74.96 34.04 20.47

400 By 64.35 47.30 6.07 21.05 5.17 69.65 25.04 65.96 79.53
20N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

R 33.85 36.80 39.10 18.20 1.50 28.51 84.84 30.01 12.15

500 ==t 66.15 47.23 3.57 21.72 5.55 71.49 15.16 69.99 87.85
0N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

kG0 32.75 32.00 41.50 16.90 1.30 23.98 87.12 26.96 10.19

600 =2 67.25 49.40 2.99 22.30 5.58 76.02 12.88 73.04 89.81
m 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

BRRET 32.80 33.30 41.28 17.10 1.42 24.99 86.79 27.32 11.14

700 2 67.20 48.78 2.97 22.20 5.53 75.01 13.21 72.68 88.86
m 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

e Dw(Au)/g-th),
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Table 6 Results of the YZJ dosage test

AL/ % 15 % /%
YZJ R/ (gt ) g/ FER /%
AuV Sh S As Au Sh S As

K 38.05 40.20 29.80 21.60 3.40 35.00 72.69 40.03 30.95

2000 2200 61.95 45.85 6.88 19.87 4.66 65.00 27.31 59.97 69.05
20N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

B 36.85 38.90 36.10 20.20 1.90 32.80 85.27 36.26 16.75

2500 208 63.15 46.50 3.64 20.72 5.51 67.20 1473 63.74 83.25
20N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

ST 32.75 32.00 41.50 16.90 1.30 23.98 87.12 26.96 10.19

3000 2208 67.25 49.40 2.99 22.30 5.58 76.02 12.88 73.04 89.81
0N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00

ST 32.70 32.30 41.49 17.00 1.32 24.17 86.97 27.08 10.33

3500 =208 67.30 49.24 3.02 2225 5.57 75.83 13.03 72.92 89.67
20N 100.00 43.70 15.60 20.53 4.18 100.00 100.00 100.00 100.00
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Table 7 Results of the sodium sulfide dosage test
BALHIHEY,  BOES WS A AsEl Shi
(g-171) R/% /% /% R/% R/%
10 98.75 5.48 2.32 1.79 23.38
20 97.80 5.28 1.67 5.38 45.38
30 96.68 5.08 0.22 8.96 92.89
40 95.45 4.68 0.12 16.13 96.17
50 95.84 4.65 0.14 16.67 95.51
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A R SIV A T2 M 1 5 A 6 R LA B VR PV AR T
B, NI RS BH IR R BEAIN . 255 5 18, BEREm AL 4
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Table 8 Results of the alkaline leaching temperature test

T il 2t o tiaey AsiRi Shigi
ErC /% H1/% /% R /% /%
20 97.25 4.98 0.52 13.21 83.09
40 96.80 4.78 0.26 17.08 91.58
60 95.45 4.68 0.12 19.95 96.17
80 95.46 4.53 0.15 22.50 95.21
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Table 9 Results of the two-stage roasting—cyanidation leaching test for antimony leaching tailings
/%
sl KEBeit r= /% R %% ShIBRFE %  AsBibRR%  AuiR R %
Au? Sh S As C
BER®E 5175 012 2340 4.68 2.38
Ji it 70.83  0.05 0.60  0.56 0.08
73.06 82.75 89.92 98.71 96.96

i i 85.60  0.02 0.10  0.10 0.08

=4 R 2.60

e Dw(Au)/g-t™),

Py B AL 5 0.05 % .0.56 %, KEBSIEITR R 14.54 T4

WBR AT, BRI B RO A 43 0 B = 0.02 % |
0.10 % , & ft i B 2 53 51l 35 5] 89.92 % .98.71 % , fiff
WEEGT YT EA SR R, RE b S5 5] 5
M, 4 AT 85.60 g, % T L4 R 1Rk
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Table 10 Results of the comprehensive condition test
BT LR REh R frbeits  REME HLRE SR
i3/ % BICR/% R W% PR/ w /% R/ B Audbhl/ Aufhfi/ Audhfin/
Au’  Sb Au Sh % AuY Sb % Au? Sh % R /% (g-t™) (g-t™) (g-t™") Au Sh
32.00 41.50 2398 87.12 32.75 49.40 2.99 67.25 51.75 0.12 9545 96.17 70.83 85.60 2.60 97.69 99.51

F:Dw(Au)/(gt),

W4 B IR 3 51k 23.98 % . 87.12 % , 1355 FE it 56
RN 96.17 %, Bk 4 VBE A 43 5118 32.00 g/t
41.50 % , 7% 1E B 4 LB Ak AL 43 B R 49.40 g/t
2.99 %, 5% R T W B R e — UL i Hh AL B e
L BRIZ AL 4 7 43N 70.83 ¢/1.85.60 g/t |
2.60 g/t, 4 B R SR 43 5135 5] 97.69 % .99.51 %,
RERAERR R AT

4 4 it

DRSS B ERET & 42 43.70 g4 586 15.60 %, H.
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B ARG W R SR R —m LR T2
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5k e 1 T BT e — i e it AL i — R A R T
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Experimental study on efficient recovery of gold and antimony from
refractory gold concentrate containing antimony

Sun Renfeng, Shao Jingming, Li Shaomei, Guo Jiandong, Xue Xigang
(Shandong Guoda Gold Co., Ltd.)

Abstract: A certain refractory gold concentrate containing antimony, with 43.70 g/t gold and 15.60 % antimony,
was directly treated using an oxidative roasting—cyanidation leaching process, yielding a gold leaching rate of only
82.42 %, and the valuable metal antimony was not effectively recovered. Through experimental research, an optimized
process was established comprising flotation of the antimony-bearing gold concentrate, alkaline leaching of the
flotation tailings, two-stage roasting of the antimony leaching residue, cyanidation leaching of the roasted residue, and
acid production from flue gas. The flotation yielded an antimony concentrate with 32.00 g/t gold and 41.50 % antimony,
achieving recovery rates of 23.98 % for gold and 87.12 % for antimony. The antimony leaching rate from flotation
tailings reached 96.17 %. The overall recovery rates of gold and antimony were 97.69 % and 99.51 %, respectively,
realizing the efficient comprehensive recovery of valuable metals, including gold and antimony, from refractory gold
concentrate containing antimony.

Keywords: gold concentrate containing antimony; oxidative roasting; cyanidation; flotation; antimony concentrate;

alkaline leaching; comprehensive recovery



