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Table 1 Chemical composition of raw ore (mass fraction, %)

Ag" Cu Pb Zn Fe
108.27 0.09 0.27 0.18 7.38
Mn S CaO MgO SiO,
1.01 0.02 43.02 4.22 1.17
1) g/t

F2 WML HEER

Table 2 Lead phase analysis results (mass fraction, %)

Component Sulfate Carbonate  Sulfide  Total lead
Content 0.16 0.09 <0.05 0.25
Distribution ~ 64.00 36.00 - 100.00
= — Calcite

® — Dolomite
4 — QGroutite

A" T le TN » »
10 20 30 40 50 60 70 80
260/(%)

B 1 J5f" XRD 3%
Fig. 1 XRD patterns of raw ore
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Raw ore
‘ <0.074 mm: 90%
Sodium sulfide: 1000 g/t
Copper sulfate: 100 g/t
Isoamyl xanthate: 100 g/t
Ammonium dibutyl dithiophosphate: 150 g/t
Roughing Sodium sulfide: 500 g/t
Copper sulfate: 50 g/t
Isoamyl xanthate: 50 g/t
Ammonium dibutyl dithiophosphate: 75 g/t
Roughing Il Isoamyl xanthate: 25 g/t
Ammonium dibutyl dithiophosphate: 50 g/t
Roughing TII Ammoniium dibutyl
dithiophosphate: 50 g/t
Cleaning [
Rcavenging
Cleaning II Middling 2
Concentrate Middling 1 M Tetling
2 LRI AR
Fig. 2 Flow sheet of conventional flotation
®3 EIFERRLR
Table 3 Results of conventional flotation
Yield/% Ag grade/(gt™) Ag recovery rate/%
Product
Individual Cumulative Individual Cumulative Individual Cumulative
Concentrate 3.19 1485.37 43.90
Middling 1 5.75 8.93 203.42 660.58 10.85 54.74
Middling 2 11.77 20.70 87.51 334.80 9.55 64.30
Middling 3 2.31 23.01 121.06 313.36 2.59 66.89
Tailings 76.99 100.00 46.37 107.81 33.11 100.00
Raw ore 100.00 107.81 100.00
R4 VRIS R
Table 4 Results of activated carbon adsorption flotation
Yield/% Ag grade/(gt™") Ag recovery rate /%
Product
Individual Cumulative Individual Cumulative Individual Cumulative
Concentrate 1.03 4736.52 44.99
Middling 1 3.95 4.99 224.51 1159.84 8.16 53.15
Middling 2 9.45 14.43 102.83 468.10 8.92 62.07
Middling 3 0.83 15.26 187.06 452.82 1.43 63.50
Tailings 84.74 100.00 46.89 108.85 36.50 100.00
Raw ore 100.00 108.85 100.00
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Raw ore

<0.074 mm: 90%

Copper sulfate: 100 g/t
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Fig.3 Flow sheet of activated carbon dosage test

Sodium sulfide: 1000 g/t

Isoamyl xanthate: 100 g/t

Roughing III
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Ammonium dibutyl dithiophosphate: 150 g/t

Sodium sulfide: 500 g/t

Copper sulfate: 50 g/t

Isoamyl xanthate: 50 g/t

Ammonium dibutyl dithiophosphate: 75 g/t

Isoamyl xanthate: 25 g/t
Ammonium dibutyl dithiophosphate: 50 g/t

Tailing
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Table 5 Closed circuit results of activated carbon adsorption
5201 {64 :
flotation
480 - Yield/ Ag grade/ Ag recovery
] 62 % Product % (@t rate/%
% 440 s
3 160 %\ Concentrate 1.43 4116.73 54.83
& 400 2 .
S Tailing 98.57 49.21 45.17
158 &
360 & =lElree Raw ore 100.00 107.38 100.00
1 = — Recove
320} £ 156
0 500 1000 1500 2000 2500 3000 3500 HHEF@OM AN X I Ag T6 35> A1 6(e) T Pb 63
; 0 - T Sl bl o >
Dosage of activated carbon/% (53 —50, ATLLHINT Ag WAE T PbSOL . i
B4 e A IR A R CL A Hrmr 50, &M R ARSI V7 3 H (AR F gt 2

Fig. 4 Results of activated carbon dosage test

W B A R AR ) S LA ) o

Raw ore

Activated carbon: 2000 g/t

Cleaning |

Roughing |

<<0.074 mm: 90%

Sodium sulfide: 1000 g/t
Copper sulfate: 100 g/t
Isoamyl xanthate: 100 g/t

Ammonium dibutyl dithiophosphate: 150 g/t

Sodium sulfide: 500 g/t

Copper sulfate: 50 g/t

Isoamyl xanthate: 50 g/t

Ammonium dibutyl dithiophosphate: 75 g/t

Roughing II

Isoamyl xanthate: 25 g/t
Ammonium dibutyl dithiophosphate: 50 g/t

Roughing IIT Ammoniium dibutyl

dithiophosphate: 50 g/t

Rcavenging

v

Cleaning II

Concentrate

Bl5 IR R P R G A R

Tailing

Fig. 5 Closed circuit flow sheet of activated carbon adsorption flotation
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6 AU SEM 1

31% C
7% O
B 5% Mg
6% Al
7% Si
B10%s
9% Pb
B 13%cCa
8% Fe

Fig. 6 SEM images of silver concentrate: (a) Concentrate morphology; (b) Elements distribution; (c¢) Ag distribution; (d) C

distribution; (e) Pb distribution; (f) S distribution
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Adsorption flotation of micro-fine grained single silver ore by
activated carbon

WANG Yi-jie" %, WEN Shu-ming"?, LIU Dian-wen" %, LIU Dan"?, CUI Chuan-fa"-?

(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,
Kunming University of Science and Technology, Kunming 650093, China;
2. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Single silver ore is difficult to be utilized. The micro-fine grained single silver ore in Ludian was investigated.
Optical microscopy analysis, chemical analysis and X-ray diffraction(XRD) were used to study the mineralogy of raw ore.
Activated carbon adsorption flotation was used to recover silver minerals. The adsorption flotation mechanism of
activated carbon was analyzed by scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS). The
results show that the yield of silver concentrate reduces from 3.19% to 1.03%, and the grade of silver increases from
1485.37 g/t to 4736.52 g/t in open circuit flotation. A silver concentrate with 4116.73 g/t of Ag grade and a recovery of
54.83% is obtained through the closed circuit test.

Key words: single silver ore; active carbon; adsorption flotation; mechanism
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