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Beneficiation Test and Comprehensive Utilization of Tailings from a Gold Mine Based on Tailings-Free Concept
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Abstract: Based on the tailings-free mine concept, beneficiation and comprehensive utilization of tailings resources were studied
for a magmatic hydrothermal gold mine in Hunan. A tailings-free mine technical system was established, adopting the process
of gold recovery by a gravity-flotation combined process, quartz comprehensive recovery from gold tailings, and full-volume
backfill of residual tailings. The technical route is as follows: gold is efficiently recovered via a vertical centrifuge gravity-
flotation combined process, and a gold concentrate with an Au grade of 81.69 g/t and a recovery rate of 97.06% is obtained.
Quartz is recovered from gold tailings by the desliming-high intensity magnetic separation-reverse flotation process, and a
quartz concentrate with an SiO, grade of 98.86% and a recovery rate of 65.37% is obtained. The residual tailings with a yield of
38.23% are all applied to underground backfill. The process innovation effectively solves the problem of tailings disposal,
realizes full-component resource utilization of ore and zero tailings discharge, and provides a technical reference for the green
development of similar mines.
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Table 1 Results of chemical multi-element

analysis of samples %
Au” Ag” Cu TFe Zn Pb
3.90 1.26 0.018 3.98 0.046 0.02
SiO, Al Oy K. O Na; O CaO MgO
73.34 8.69 2.84 2.92 2.88 2.68
C S TiO: As Bi* Sh”
0.38 0.32 0.05 0.01 0.1 3.05

T T g/t
F2 AEFEVHARSTER

Table 2 Results of main mineral composition

analysis of samples %
XY i = HF k6 fegRa o
[ 68.52 12.42 7.66 5.01 2.68
Btk TR WHY OB &4an R0
0.65 0.50 0.08 0.06 0.38 0.18
G o CHE) k- R MY INEE BERA
0.35 0.30 0.30 0.03 0.04 0.25
A RHEA/BEEA A WA
0.15 0.27 0.03 0.04

R3I TEPESHLULEZYHEIWER

Table 3 Results of chemical phase analysis of gold in ore

Y TR/ (g/0 BE/%
,,,,,,,,,,,,,,,, AR RMRES 298 7641
Y a4 0.61 15.64
g BREAY RORR A 4 0.19 4.87
VAR Y R EDR TR 0.12 3.08
it 3.90 100.00

B1 &HAERREYT FWHE
Fig.1 Gold distributed in chalcopyrite and

arsenopyrite intergranular spaces

2 BHASHAEHEBT LG
Fig.2 Native gold distributed along pyrite edges
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Fig.3 Test flowsheet of single gravity separation process

i

L

HRRERN: ot

BUHE: TE

TRERSR : 200

THEEGTHER 249 80+40+28

Fk
l 2 min l
R BH
B4 B2—FEIZHBRRE

Fig.4 Test flowsheet of single flotation process
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Fig.5 Test flowsheet of gravity separation-flotation

combined process
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Fig.6 Comparison test results of principle process
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Fig.7 Test flowsheet of gravity separation
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Fig.8 Influence of gravity separation equipment

on separation effect
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Fig.9 Test flowsheet of flotation conditions
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Fig.10 Test results of regulator conditions
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Fig.11 Test results of collector conditions
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Fig.12 Flowsheet of whole-process closed-circuit

test for gold beneficiation
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Table 4 Results of whole-process closed-circuit test %

. X . TEDA Al i %
PR i Au* SiO; Fe; O3 Al; O3 Au SiO; Fe; O3 Al; O3
R 2.32 135.96 32.50 24.84 16.28 80.95 1.03 11.60 4.35
TR 2.31 27.18 38.55 9.76 10.66 16.11 1.21 4.53 2.83
HE TR 4,63 81.69 35.52 17.32 13.48 97.06 2.24 16.13 7.18
2 95.37 0.12 75.18 4.37 8.46 2.94 97.76 83.86 92.82
JE A 100.00 3.90 73.34 4.97 8.69 100.00 100.00 100.00 100.00

VEL A xRN g/t

SR A A R R RS A
BT REAESR, RERE SR Audhfih
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Fig.13 Test flowsheet of sedimentation desliming
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Fig.14 Test results of sedimentation desliming
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Fig.15 Test flowsheet of high-intensity

magnetic iron removal
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Fig.16 Test results of high-intensity magnetic iron removal
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Fig.17 Test flowsheet of reverse flotation for

impurity removal
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Fig.18 Test results of reverse flotation for impurity removal
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Fig.19 Test flowsheet of quartz beneficiation
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Table 5 Test results of quartz beneficiation %
FEdh xRS i iz ot LA A i

2R PH S0, Fe, O3 ALO;  SiO;  Fe; O3 Al O

e 15.99 32.69  4.78 13.11 17.52 40.84 32.83
MEYER M 12.07  40.02  26.31 15.43  7.41 36.41 20.67
BH 1017  50.65  2.01 34.21  7.46  4.04 29.30
AYeAEH 57.14  98.86  0.04  1.10 65.37  2.57 10.02

At 95.37  75.18 4.37 8.46 97.76 83.86 92.82

T S I R R 8 A R vl =l W] |
SEHR A TR R R P A T Y e A el A, 4 U AR I G 4R
bR RAF A BT SiO, dh 71k 98.86% . Fe, O, Al
AL O, 24 & /2910 0.04 % F1 1.10% , 75 & 41 3
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