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Table 1  Analysis results of mineral chemical multi-elements

Au* Ag* As MgO Pb Cu TFe
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Table 2 Determination results of monomer dissociation of arsenopyrite from scavenging concentrate
, . . ANTR] B A 322 A A kL £ .
Riffum 77 F/% R e LA AR S IS/ %
2/8 3/8 4/8 5/8 6/8 7/8 &it (al)
+106 12.17 25 112 15 9 8 5 1 1 29.88 45.56
-106+90 9.98 46 211 22 20 18 17 7 2 66.00 41.07
-90+74 4.44 115 117 50 19 25 20 23 17 91.38 55.72
-74+45 18.72 220 160 30 29 24 15 20 25 96.63 69.48
-45+38 4.21 326 30 29 23 12 8 5 37.88 89.59
-38 50.48 515 50 47 26 8 4 0 34.25 93.76
it 100.00 SRR L% 76.23
R HREYV RRT RHEEENESR
Table 3 Determination results of monomer dissociation of pyrite from scavenging concentrate
, - N - ANIA] EA7 2 A= A R 3 N e
Riff/um % AR N e AR /%
2/8 3/8 4/8 5/8 6/8 7/8 &t ()
+106 12.17 77 91 108 40 20 15 10 9 88.13 46.63
-106+90 9.98 252 85 110 70 75 58 40 18 183.88 57.81
-90+74 4.44 310 28 40 20 30 38 35 82 157.75 66.27
-74+45 18.72 430 90 50 65 62 77 42 17 173.63 71.24
-45+38 421 500 8 10 15 17 25 9 5 44.38 91.85
-38 50.48 630 35 38 25 15 8 7 4 44.50 93.40
it 100.00 SRR /% 78.74
THE B PAEW &, 0. J5 Au Ritilfi= (5.96x1.00+9.55x

QDI $7 WLENVSESS A AL VI el 1w 1]

1.12+3.37x1.14+17.84x1.69+5.07x3.15+58.21x%
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Table 4 Screening results of the original ore, concentrate and tailings of the concentrator
A i
2% /um FER% Au/(g/t) S/% As/% I %
B R By W WY RBF R BT R YT KT R Au S As
+106 5.96 3.14 11.04 1.00 475 0.65 032 396 001 0.16 0.85 0.1 4055 97.12 4250
-106+90 9.55 7.02 10.61 112 675 055 1.08 7.73 001 022 128 0.07 5541 99.20 72.13
-90+74 3.37 5.51 3.02 1.14 7.65 054 218 13.1 0.01 0.4 1.66 0.07 56.63 99.62 86.13
-74+45 17.84 23.59 14.05 1.69 125 0.56 29 2387 022 054 3.86 0.1 70.00 93.27 83.65
-45+38 5.07 7.92 43 315 132 058 3.66 2746 021 093 673 01 8534 9499 90.59
-38 58.21 52.81 5698 298 372 059 203 2498 043 071 787 021 8149 8020 7235
Zit 100.00 100.00 100.00 240 24.68 0.59 2.08 2239 029 060 581 0.16 7742 8730 75.67
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Table 5 Flotation test results of laboratory scavenging
concentrate in the concentrator
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Table 6 Comparison of roughing test results between raw ore
and raw ore + scavenging concentrate

S COR T i [ G

SpIh Ty = 270 220,
SR TR B ORE R X% % W

PAHFAE 235 075 167 10.03 7129 7.1

SHe
;ilﬁgg 279 069 163 1044  78.60  5.84

M3 6 W] UL, FEAEH IR 5] 2 5 9 5% g 47
YIS AL ST, R SR hiRmEE 2.79 git,
SHEW AR, B i 0.75 g/t BRAKE]
0.69 g/t, 4 HIRHIE FIWCRIE R T 7.31%. IR
b, EERUES TZRAE, PR E B
SN, SIRGER LK 7.

7 AR LERITEL

Table 7 Comparison of simulation closed-loop test results
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Fig.2 Process flow of grinding and floatation after technical transformation
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Table 8§ Comparison of beneficiation indexes before and after
technical transformation of centralized return of scavenging
concentrate to two-stage classification pump sump

WAL R B A
ER R ORE % E/% L

TZ4k BN

JRLZ 2021-03-05 2.23 23.58 0.55 7.29 77.14 10.57
T2 2021-06-12 225 23.69 0.46 7.71 81.13 10.53
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Table 9 Screening results of raw ore, concentrate and tailings particle size after technical transformation
o f oL
2% /um P Au/(g/t) S/% As/% %
Fae R RET O OEFT WP ORF R ORE RS R WP RF Au S As
+106 5.11 3.44 5.66 121 233 055 099 543 006 021 063 0.06 7140 9499 7895
-106+90  9.57 1122 1080 129 524 054 103 6.82 0.03 022 1.09 004 6482 97.52 8494
-90+74 3.88 7.30 5.22 148 795 059 118 790 0.14 028 146 0.07 6496 89.73 78.78
-74+45 16.15  21.41 1588 241 1460 0.53 231 14.85 0.03 057 372 0.04 80.95 9890 93.99
-45+38 5.82 7.56 6.36 334 2450 0.60 3.18 1859 0.12 092 6.15 0.07 84.10 96.85 93.46
-38 5946  49.07 56.08 2.65 3740 044 191 1881 0.07 0.60 720 0.07 8439 96.69 89.20
241 100.00 100.00 100.00 240 2458 049 1.89 1534 007 055 504 006 8122 9694 89.82

Y RHRBUR TR ITARI R4,

R0 FSUEHERT SURKBEENELSR

Table 10 Determination results of monomer dissociation of arsenopyrite from scavenging concentrate after technical transformation

7 [F] A5 322 2 s R £

Wif/um  FEER/% BRI e FRARAR S /%%
2/8 3/8 4/8 5/8 6/8 7/8 &1t (nl)
+106 10.13 30 55 33 20 12 8 2 1 36.00 45.45
106+90 8.63 60 155 52 22 13 29 15 6 81.75 42.33
-90+74 5.28 133 120 62 34 23 33 23 26 115.38 53.55
-74+45 16.72 295 180 45 39 25 39 30 20 125.25 70.20
-45+38 6.31 375 30 26 16 18 10 6 5 40.38 90.28
-38 52.93 559 41 37 35 12 7 1 0 38.63 93.54
#it 100.00 MR % 78.03
® 11 BSURHRRET AR BAREENESR
Table 11 Determination results of monomer dissociation of pyrite from scavenging concentrate after technical transformation
T BTk R N AR %
2/8 3/8 4/8 5/8 6/8 7/8 &1t (nl)
+106 10.13 73 93 84 46 22 10 8 6 78.38 48.22
106+90 8.63 238 87 111 88 33 55 37 20 167.75 58.66
-90+74 5.28 330 52 40 42 39 44 52 65 175.13 65.33
-74+45 16.72 450 115 70 44 55 69 45 36 184.25 70.95
-45+38 6.31 511 12 8 9 15 20 10 9 42.25 92.36
-38 52.93 646 35 45 33 9 11 4 2 44.13 93.61
it 100.00 SRR Y% 80.63
TROE o AR NETFERIRE, BRI S TIER  36.45%. & B4k 10 [ i R i 77.14% 2 & &=
W EET WK RARRE L, ERFEET FFE  81.13%, /8T 3.99 45, A0S T %k
WFIA) s Feeescerh RN T — BRI, HEN o pmr micR, RS R ST 1T R
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ﬁméiﬁuﬁﬁﬂ?ﬂl% um K7 2% 7> A 3R T 30.85%-
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Practice and Application of Regrinding and Re-election of Swept
Concentrate from a Low-grade Difficult Gold Ore in Qinghai Province

MING Pingtian'?, LI Fei'?, CHEN Zigiang', XIONG Zhaohua'?, HU Mengzhong'*
(1.Qinghai 6th Institute of Geology Exploration , Xining 816000, Qinghai, China; 2.The Engineering and
Technology Research Center for the Development of Cold Mining Resources in Qinghai Province , Dulan

Jinhui Mining Co., Ltd., Dulan 816100, Qinghai , China)

Abstract: This is an article in the field of mining processing engineering. The gold grade of a low-grade,
high-arsenic, high-carbon refractory gold ore in Qinghai is about 2.38 g/t, and the industrial recovery rate of
gold is about 77%. Through process flow investigation and mineralogical analysis, the gold grade of the
mine's concentrator scavenging concentrate is about 3~ 6 g/t. The main gold-bearing minerals, arsenopyrite
and pyrite, have low dissociation degrees of 76.23% and 78.74%, respectively. When floated separately, the
gold recovery rate is about 30%~ 50%. In order to further improve the recovery rate of gold in this
refractory gold mine, the mine conducted laboratory simulation of the process flow of the concentrator to
carry out the experimental study of regrinding and re-separation of the scavenging concentrate, formulated
the process flow scheme of returning the scavenging concentrate to the second stage grading pump pool in a
centralized manner, and completed the process technology improvement design and process technology
improvement practice of the concentrator. The production application results after the technological
transformation showed that the single dissociation degree of the main gold-bearing minerals, arsenopyrite
and pyrite, increased to 78.03% and 80.63% respectively when the scavenging concentrate was returned in a
centralized manner, compared to the sequential return. The regrinding and re-separation process of the
scavenging concentrate did not affect the grade of the concentrate under the premise of centralized return.
The recovery rate of gold in the concentrator was increased from 77.14% to 81.13%, effectively improving
the gold recovery index of this refractory gold mine.

Keywords: Mining processing engineering; High arsenic and high carbon; Monomer dissociation degree;
Scavenging concentrate; Recovery rate; Technological innovation
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