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Experimental Study on Improvement of Gold and Silver Grade
of Sulfide Concentrate
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(Hunan Shuikoushan Nonferrous Metals Group Co., Lid., Hengyang 421513, Hunan, China)

Abstract; After lead-zinc separation in a lead-zinc concentrator, the sulfur concentrate produced from the sulfur flotation
process is rich in gold and silver. To further improve the pricing coefficient of gold and silver in the sulfur concentrate
mineral processing research was carried out on the pressure-filtered sample of the sulfur concentrate. Mechanical reagent
removal by grinding was adopted to eliminate the adverse effect of residual collector on flotation and improve the
liberation between gold and silver minerals and sulfur minerals. In combination of a sulfur depressant consisting of
sodium sulfide and sodium humate and 25% aerofloat collector, effective separation and mutual enrichment of gold and
silver minerals and sulfur minerals were actualized, and an independent high gold and silver concentrate product was
also produced with an Au grade of more than 15 g/t and an Ag grade of more than 200 g/t. Meanwhile, a part of lead
and zinc lost in the sulfur concentrate was recovered synchronously, with the total grade of Pb and Zn exceeding 7%.
This processing technique not only optimizes the product structure and improves the value realization rate of metallic
minerals, but also brings good economic benefits, which is of reference significance.
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Table 1 ~ Analysis of main elemental composition of raw ore %
Pb Zn S Au? Ag1> Fe C
3.93 3.74 10.88 3.82 126.84 7.68 1.42

1) AR o/t
2 HBEEERES
Table 2 Occurrence status of Pb and Zn
TE IRAFAE S WL/ % || JTER IRAEAE S L/ %
AT 3.69 TALEE 3.54
Pb HAb g 0.24 Zn HAb s 0.20
A 3.93 it 3.74
=3 &£ BEERE
Table 3 Occurrence status of Au and Ag
TTH IRAFARZS EhL/ (g e )
kg 2.21
Au HAth4x 1.61
At 3.82
AR 0.94
TR R 104.31
Ag HALY PR 0.46
MEAH AR 21.13
it 126.84

2 I RO

AW FE A A T ) 41 35 48 7= 48 hn 1
O, SR YITERT T KR DS S 4 FTR
H 3 4 UL R FBRT O h A P D 7 E A
Y 4 B RICR ) 40% L) F B0 T AR AR
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Table 4 Recovery of gold and silver minerals

from concentrate and tailings

, [T %/ % mE/ (gt
7 A B Au Ag Au Ag
HAS™ 42.75 79.76 — —
B 4.85 8.39 — —
ks 42.99 8.13 6.50 30.00
A (k) 9.41 3.72 — —
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Table 5  Analysis of each batch of pressure-filtered

sulfur concentrate
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Table 6 Processing test result of pressure-filtered sulfur concentrate
o WL/ % %/ %

I TR/ % Pb 7n S Au" Ag! Pb Zn S Au Ag
VLN 3.90 0.82 0.91 46.36 9.40 69.00 9.98 7.58 4.82 6.49 9.72
=20 96.10 0.30 0.45 37.15 5.50 26.00 90.02 92.42 95.18 93.51 90.28
Yn 100.00 0.32 0.47 37.51 5.65 27.68  100.00  100.00  100.00  100.00  100.00

1) FR o/t
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M, 25 RANR 7 Bis . R 7 25 R 6 R IERE)
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Table 7 Particle size analysis of pressure-filtered sulfur concentrate

K4/ mm PER/ % Au s/ (g - ) Ag i/ (g - )
+0.124 8.48 4.72 24.63
-0.124+0.074 20.86 5.83 26.82
-0.074+0.044 35.79 7.39 31.72
-0.044+0.037 24.99 6.27 27.94
-0.037 9.88 5.08 25.71
it 100.00 6.33 28.65
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Fig.1 Flowchart of reagent removal with

sodium sulfide/activated carbon
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Fig.2  Flowchart of grinding for reagent removal
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PAFEAEM A 2 O T P e LA W B L, A2 ik
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[FRE 23 BB A 1 0% 5 ) 19 1 o 1) W o e /> & — 1
J& T BRI B, 75 W S8R A 24 590 e [ B e 2 B s 25
I PR 2570 A U 0 A = e ds I T 3 P ok i 1
BUF 25" BAZG FHEE IR T 300 g/t, 255 i i i
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Table 8 Comparison of reagent removal results

. FEY) FaL/ % [ET%/ %
TE% PR/ %
LIkfE P4 /% Pb n S Au) Ag) Pb Zn S Au Ag
Kb 3.92 0.84 085 4516 10.80 6400 1025 7.16 449 745 826
BALE 2000 g/t B 4 2 4 2 2.84 2 4
25 20 1 96.08 030 045 3921 547 29.00 89.75 92.84 9551 9255 917
9B 100.00 032 047 3944 568 3037 100.00 100.00 100.00 100.00 100.00
} K 3.67 1.05  1.17 448 1130 77.00 1111 866 426 723 948
PR 1000 g/t e
25 300 gt 2 96.33 032 047 3836 552 2800 88.80 91.34 9574 9277  90.52
e 100.00 035 050 3860 573 29.80 100.00 100.00 100.00 100.00 100.00
- . K 3.45 122 1.08 3954 12.00 96.00 11.36 824 354 722  11.27
25:5;,5 4 4m0";/l B 96.55 034 043 3846 551 27.00 88.64 91.76 9646 9278  88.73
- oY 100.00 037 045 3850 573 29.79 100.00 100.00 100.00 100.00  100.00

1) A g/t
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25 B R R E] 40 g/t I FE A0 RS B FE L, WL
ZERFE W KT MIR, AT TR A AL 12.00 g/t AR
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Table 9  Effect of grinding time on flotation of pressure-filtered sulfur concentrate

o F= i/ % IR/ %
B0 RS/ min )z?r PR % Ph Zn S Au) AgV Pb Zn S Au Ag
T 3.66 1.37 0.98 40.44 10.73 88.40 13.62 8.32 3.93 6.76 11.44
4 ==t 96.34 0.33 0.41 37.60 562  26.00 86.38  91.68 96.07 93.24 88.56
%y 100.00 0.37 0.43 37.70 5.81 28.28  100.00 100.00  100.00  100.00  100.00
it 3.45 1.52 1.20 37.80 12.02  111.00  14.51 9.26 3.40 7.23 13.24
8 W 96.55 0.32 0.42 38.40 5.59 26.00 8549  90.74  96.60  92.77 86.76
B 100.00 0.36 0.45 38.38 5.82 28.93  100.00 100.00  100.00  100.00  100.00
Ko 3.22 1.48 1.31 35.40 1130 10830  12.98 9.01 3.04 6.38 12.60
12 R 96.78 0.33 0.44 37.59 5.52 25.00  87.02  90.99 96.96  93.62 87.40
Hy 100.00 0.37 0.47 37.52 5.71 27.68 100.00 100.00  100.00  100.00  100.00
1) BAH ¢/t
F 10 MEFIFRRIT L5 R
Table 10  Comparison of sulfur depressing effect by different depressants
IR RS B 1=/ Y 5% % i/ % i3/ %
(g-17") Eqs Ph Zn s AuD Agh Ph 7n s Au Ag
i 3.97 2.40 7.12 2580  18.40 202.00 3445 74.08  3.06 1473  30.45
AKX 20000 =t 96.03 0.19 0.11  33.81 440  19.07 6555 2592 9694 8527  69.55
By 100.00 0.28 0.38  33.49 496  26.33 100.00 100.00 100.00  100.00 100.00
it 3.86 2.33 6.89 3093 18.60 206.00 22.80 66.34  3.47 1411  30.14
B 10000 =t 96.14 0.32 0.14  34.52 454  19.16 7720 33.66 96.53  85.89  69.86
%y 100.00 0.39 0.40  34.38 5.09 2636 100.00 100.00 100.00 100.00 100.00
KW 3.04 3.64 6.41  30.12 2070 231.00 2827 29.98 272 1040  24.79
EHER 6000 == 96.96 0.29 0.47  33.86 560  22.00 71.73 70.02 97.28  89.60  75.21
%y 100.00 0.39 0.65  33.75 6.06 2836 100.00 100.00 100.00 100.00 100.00
it 2.82 3.42 579  30.28 22.10 231.00 26.88 24.42 258  10.11  21.83
JEFERRE 3 000 B 97.18 0.27 0.52  33.18 570  24.00 73.12 7558 97.42  89.89  78.17
By 100.00 0.36 0.67  33.10 6.16  29.84 100.00 100.00 100.00 100.00 100.00

1) BRI g/t
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Table 11  Comparison of sulfur depressing effect by sodium humate in combination with sodium sulfide
AP B =Y L/ % I/ %
-1 FEH % - -
(g-t™") #Fk Ph Zn S A Agh Ph Zn S Au Ag
Bk 1000 A 2.51 5.22 6.30 23.73 22.08 29530 34.60  20.47 1.68 7.93 21.97
FERERAEN 2 000 Ry 97.49 0.254 0.63 35.82 6.60 27.00  65.40 79.53  98.32 92.07 78.03
By 100.00 0.38 0.77 35.52 6.99 33.73 100.00 100.00 100.00 100.00  100.00
LA 1500 *ﬁﬁf 2.64 5.08 5.67 26.21 21.62  278.00 36.47  20.67 1.98 8.15 22.19
FERNTREN 1500 By 97.36 0.24 0.59 35.2 6.61 26.44  63.53 79.33  98.02  91.85 77.81
220 100.00 0.37 0.72 34.96 7.01 33.08 100.00 100.00 100.00 100.00  100.00
Lt 2.88 4.73 5.38 28.63 20.35 24530 3594 20.47 2.38 8.47 21.16
Jgjg[%@l‘] 210880 R 97.12 0.25 0.62 34.89 6.52 27.10 64.06 79.53 97.62  91.53 78.84
Y0 100.00 0.38 0.76 34.71 6.92 33.38 100.00 100.00 100.00 100.00  100.00
1) AR g/t,
®12 mBTERERIELBER
Table 12 Verification test results of pressure filtered sulfur concentrate
. ) . i/ % [\l 3/ %
S % Ph Zn S Au) Ag) Ph Zn S Au Ag
KW 2.86 2.88 5.81 32.37 16.40 271.00 26.12 32.23 2.69 8.21 22.19
1 R 97.14 0.24 0.36 34.53 5.40 28.00 73.88 67.77 97.31 91.79 77.81
YN 100.00 0.32 0.52 34.47 5.71 34.95  100.00 100.00  100.00 100.00 100.00
it 2.50 3.55 7.81 22.47 19.60 295.00 32.43 33.40 1.85 8.24 26.51
2 R 97.50 0.19 0.40 30.68 5.60 21.00 67.57 66.60 98.15 91.76 73.49
B 100.00 0.27 0.59 30.47 5.95 27.86  100.00 100.00  100.00 100.00 100.00
it 2.57 3.78 5.14 33.89 20.30 291.00 26.24 15.47 2.42 7.39 22.77
3 ==t 97.43 0.28 0.74 36.06 6.70 26.00 73.76 84.53 97.58 92.61 77.23
50" 100.00 0.37 0.85 36.00 7.05 32.80 100.00 100.00  100.00 100.00 100.00
it 2.62 2.94 8.05 24.29 20.30 283.00 27.36 31.09 2.00 9.50 22.00
4 =220 97.38 0.21 0.48 31.96 5.20 27.00 72.64 68.91 98.00 90.50 78.00
N 100.00 0.28 0.68 31.76 5.60 33.71  100.00 100.00  100.00 100.00 100.00
1) AR g/t,

F ST PR S THALR T 7% R (BRAEET)
AN IRIFTE 5 g/t UL ANSENE JORBUOR T P 428
Prittr R4, R3] T HUNECR

4 HEE

1) JoI R RN 2530 ST P S 265, 35
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B A LV T M R B T R B, 2 B £
FTARTIR 25 ) , 1 WP e 25 700 (RO AR OIS R , 72 S B 7
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2) W TFHREH I , R A Bk 37 B AR
i, — LI S B S W s RS B T {2
o 25 7 0 B T 1 245 590 I 185 s WL 24 £
B Rt T 4 AR SRR R b A
4 B AR T BT AR, B A -0.074 mm AL
G 2%t 4x SR ETAERE S HE AT RAT

3) JEAT T SR HI R ORI, 7 A SR

25300 B v XA AR A 2 R S A R R
73 TR B R 5 5 9 P AN 5 A A b 8 P B 39 71 2
WA BB AR R 1000 g/t HRALAN+2 000 g/t
JEBAFR AN .

4) TEE H IR I &R, B 0 R B A £ S
W -k, AT RIS4 A0 15 o/t LU b BRI 200 o/t LU
R AR GRE 7 i TR RRAE R — R A B
B RIF TR0 , T A M BRE  h 4 i A PR 47 A
5 g/t L b AN JEOR (T R B, ST K
INIEAY S ETS N
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