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Table 1 Chemical multi-element analysis of samples

TFe S Cu Pb  Zn AU Ag  SiO,

3130 3920 1.29 027 022 2461 158.00 14.60

CaO MgO A1203 Nazo KZO C As

240 200 295 001 060 097 0.0011

*ELAT g/t
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Table 2 Gold physical phase analysis results

T EREA A B AU WP AU A P

EHE(g) 112 020 0.18 2211 041 24.02
HEERY%  4.66 083  0.75 92.05 1.71 100.00
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Table 3  Copper physical phase analysis results

AR A B diaM it

EEY% 0.008 1.09 0.18 1.278
HH E /% 0.63 85.29 14.08 100.00
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Fig.1 Conditional test process flow
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2.1 BWHEXRE

BER G0 FE S 56 2545 N CaO FHEA 10000 g/t,
TSGR S T 25 FH &N 100 g/t, R B 4
&R 50 g/it, #IEF 29M &0 33 git, AR BE
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Table 4 Test results of grinding fineness

0.037mm M g /% /%
Same 4 % oy At Cu Aw
KW 25.00 3.93 6897 7844 7044

65 B 7500 036 9.65 21.56 29.56

JRWT 100.00 125 24.48 100.00 100.00
W™ 2590 397 6937 8032  73.57
75 BEH 7410 034 871 19.68 2643
JRWT 100.00 128 2442 100.00 100.00
W™ 3010 342 64.13 83.55  77.82
85 FEH 6990 029 7.87 1645 22.18
JRE" 100.00 1.23 24.80 100.00 100.00
W™ 3025 377 64.65 89.10 78.98
90 BH" 6975 020 746 1090  21.02
JRHT 100.00 128 24.76 100.00 100.00
KW 3190  3.51 60.58 88.67  78.40
95 EH- 68.10 021 7.82 1133 21.60
JRWT 100.00 126 24.65 100.00 100.00

*HAL g/t

MK 4 SR TT LG, A B4R R 5,
W =2 m, M. &M BEAX, ik
BT, B AE 90%(-0.037 mm) LA L[]
WxRBET i, G858, WeEB BT HEN
90%(-0.037 mm).
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SEEG A i R BRI R KT AR
T, RS MR EN, ARVRiE SR
B4 1 L2 AR, R FH I ) 700 4 R R
S BTRR . R TR O R R ST
AN WG S T AR RN 80 g/t G
CEEHEN 40 g/t, IR 25 H &8 33 git,
PER IS 90%(-0.037 mm). SZEGEE R HLEK 5.
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Table 5 Test results of inhibitor type comparison

EEAIPAIVEES ] 758 0 A /% T HC A /%
KA (gt K ° Cu Au* Cu Au

W™ 3430 3.12 53.50 87.16 75.04

LS 6000 BT 65.70 024 929 12.84 24.96
JRW" 100.00 1.23 24.45 100.00 100.00

W™ 60.70 1.46 27.03 73.10 67.83

B2 600 EFT 3930 0.83 19.80 2690 32.17
JRW" 100.00 1.21 24.19 100.00 100.00

FEW™ 44.87 2.12 2630 76.84 48.54

MR ETRR: 600 BN 5513 052 22.69 23.16 51.46
JRA™ 100.00 1.24 24.31 100.00 100.00

*HAL Mg/t
MR 5 IR E5 R LU KA SR A A 0 il
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Table 6 Test results of trapping agent type comparison

WAL 7o e, WB% B
K& (gt 2 e Cu Au* Cu Au
=T, g0 BT 3320 334 5155 8737 69.24
W 66.80 024 11.38 12.63 30.76

7. 40

JEHT 100.00 1.27 24.72 100.00 100.00
T 80 U 28.00 375 5852 8341 66.35
Y 72.00 059 11.54 16.59 33.65

LB 40 JRW 100.00 125 24.69 100.00 100.00
BT#: 80 W 3520 3.23 55.09 89.31  77.94

EH 6480 021 847 10.69 22.06
LR : 40

JRET 100.00 1.27 24.82 100.00 100.00
W 39.87 251 37.78 7821 60.59
Z-200: 50 R 60.13 046 1629 2179 39.41
JRA" 100.00 1.28 24.86 100.00 100.00

AL g/t

M 6 SEEEERTTLLEH, RAS T E+46mM
BT REN A &R EE 5 A 89.31%-
77.94%, AL HAR = 25 0] ) BEAE T BOKR BE I 4
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MR TR R T UUE W, FEALSHE
B, KSR SRR R AN BT, A
FEAE 10 000 g/t LA EBF#TA20E . K0 4 1e

FRTE 10 000 g/t LA LB, A7 AR U 2R 354 BiF R

B, N2 H TR H B KRS &2

FHMH] IR BOEFEEALES FHEA 10 000 g/t.
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Table 7 Test results of calcium oxide dosage

T o o e, % %
):HE/ (g/t) ﬁ#@%%ﬂ TLLK//D Cu Au* Cu Au

k- 3230 3.44 5548 8771 73.69
6000 == 67.70 023 945 1229 2631
JEH 100.00 1.27 2432 100.00 100.00
K™ 29.80 3.64 61.10 8854 73.92
8000 == 7020 020 9.15 11.46 26.08
JRET 100.00 1.23 24.63 100.00 100.00
FEH™ 2925 3.90 67.83 88.96 78.74
10000 By 70.75 020 7.46 11.04 2126
JRHT 100.00 1.28 24.83 100.00 100.00
K 28.30 3.95 57.96 88.63 66.28
12000 RH 7170 020 11.64 1137 33.72
JEWT 100.00 1.26 24.75 100.00 100.00

*FLAT Mg/t

2.5 HYGIRESIR
G B i 2 5 A ALES & 10 kg/t,
USRI Oy 5 T 3% B 25 B M 20 M & B N
2:1, G 25 BN 33 gt BEHANE 90%
(-0.037 mm). SEH45H WL 8.
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Table 8 Results of test flow of trapping agent dosage

£ gzil) 2 I e, MDL% IR /%
&/ (g PR TR Cu Au* Cu Au

it 2542 420 6991 8216 71.03
60+30 == 7458 031 972 17.84 2897
JRHT 100.00 1.30 25.02 100.00 100.00
it 2516 439 7507 8625 74.83
70435 =t 7484 024 849 13.75 25.17
JRET 100.00 1.28 2524 100.00 100.00
¥ 27.07 421 7343 8828 79.10
80+40 R 7293 021 7.20 11.72 20.90
JEH 100.00 1.29 25.13 100.00 100.00
K 28.50 3.94 69.79 8836 79.05
90+45 == 71.50 021 737 1164 2095
JRHT 100.00 1.27 25.16 100.00 100.00

*EA Mg/t
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Table 9 Results of open-circuit tests
S/ % [T /%
PR REERIY%
el PR Cu Au* Cu Au
K 4.70 18.82  266.20 70.40 51.24
5 1.28 5.25 64.23 5.35 3.37
4 2.88 3.11 52.19 7.13 6.16
H3 8.32 144 3625 9.54 12.35
w2 2.05 0.97 83.52 1.58 7.01
1 1.23 0.81 5433 0.79 2.74
e 79.54 0.10 5.26 6.33 17.13
e 100.00 1.27 24.42 100.00 100.00
*EL g/t
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Table 10  Test results of closed circuit

T/ % B /%
Au* Au

PR 7%
Cu

Ag* Cu Ag

KR 6.72 16.66 278.95 1848.74 86.96 75.56 78.55

= 93.28 0.18 6.50 3636 13.04 2444 2145

U 100.00 1.29 24.81 158.15 100.00 100.00 100.00
* AT Ng/t
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Comprehensive Recovery Test of Valuable Metals from a Silver, Gold and
Copper Bearing Sulfide Concentrate

ZHANG Chonghui'?, MA Mingjie', BU Xianzhong', SUN Tengfei’

(1.School of Resources Engineering, Xi'an University of Architecture and Technology, Xi'an 710055,
Shaanxi, China; 2.China-Tin Group Co., Ltd., Liuzhou 545006, Guangxi, China; 3.China National Gold
Group Shaanxi Co., Ltd., Xi'an 710001, Shaanxi, China)

Abstract: This is an article in the field of mineral processing engineering. The comprehensive recovery test
of silver, gold and copper bearing sulfide concentrate was carried out. With isobutyl xanthate and sodium
diethyl dithiocarbamate as a combined collector, calcium oxide as the depressant, 2" oil as a frother, which
produced a concentrate approaching 16.66% Cu grade at 86.96% recovery, Au content of 278.95 g/t at
75.56% Au recovery and Ag content of 1848.74 g/t at 78.55% Ag recovery by a flotation process consisting
of one stage of roughing, three stages of cleaning and two stages of scavenging was used to collect lead
minerals. The comprehensive recovery of copper from sulfur concentrate has been effectively realized. At
the same time, gold and silver are well enriched in copper concentrate, which is convenient for recovery and

utilization, and the mineral processing index is ideal.
Keywords: Mineral processing engineering; Flotation; Sulfur concentrate; Comprehensive recovery;
Chalcopyrite; Gold; Silver
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