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New Flotation Process for Finely Disseminated Gold Ore
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Abstract:; A refractory ore characterized by ultra-fine gold particles disseminated therein was taken for flotation test. A
technique of re-grinding and re-flotation of the middlings, together with the self-developed collector of ZHS-3, was
adopted to enhance the collection of fine-grained gold, resulting in a gold concentrate grading 43.70 g/t Au at 74.29%
recovery, and a secondary concentrate grading 15.60 g/t Au at 4.28% recovery. Two obtained products had a total gold
grade of 39.79 g/t and recovery of 78.57%. It is shown that both gold grade and recovery are improved compared with
conventional flotation processes. This processing technique can achieve efficient recovery of fine-grained gold, thus
improving resource utilization.
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Table 1  Multi-elemental analysis results of raw ore %
Au" S Fe As o K,0
2.41 0.65 3.91 0.036 4.31 2.97
Na,0  ALO, Si0, Ca0 MgO
0.092 10.43 42.91 15.17 2.61

1) BAH g/t,

®2 FEUSMEIWER

Table 2 Analysis results of Au phase in raw ore

Ziskil (gt I3/ %
B A PR ER 4 0.10 4.15
TR AR5 4 0.11 4.56
A 4 1.82 75.52
HREY 4 0.11 4.56
TERR L 2 4 0.27 11.21
At 2.41 100.00

®3 BT EETYANRRE(RESH)

Table 3 Main mineral composition and content of raw ore %
WYY A% A=t BRAsa A EYE ARG
1.09 29.83 27.98 20.08 16.87 1.38 0.85
A RHA #RA BERET BikA RBab faa

0.63 028 0.2 0.16 0.15 0.3  0.09
MO EaG TEW OO BT P
0.08  0.03 0.1 0.14 0.01 0.01
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Fig.1 Flowchart in experiment
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Fig.2 Grinding fineness test results
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Table 4  Collector type test results

5 1A X1 Py [~} Au & ‘I/
i LL%.; @ﬁ% ’; wo THE% <‘; “t”{,) [/ %
MUK 12.64 12.70 69.20
LI, 2 87.36 0.82 30.80
120+60 : : :
JEH" 100.00 2.32 100.00
— HUAE 14.38 12.00 74.40
120460 mr. 85.62 0.69 25.60
JEH" 100.00 2.32 100.00
v HUKEH 14.73 12.10 76.85
HH?
120+60 =22 85.27 0.63 23.15
T 100.00 2.32 100.00
_— biikion 17.11 9.73 71.74
fi g
120+60 22 82.89 0.79 28.26
JEH 100.00 2.32 100.00
HUED" 16.14 10.70 74.43
MA
120+60 " 83.86 0.71 25.57
T 100.00 232 100.00
RS 8.27 19.24 68.57
ZHS-1 =tn 91.73 0.79 31.43
120+60 s : :
SR 100.00 232 100.00
biiki Y0 11.69 14.60 73.58
ZHS-2 J==%7n 88.31 0.69 26.42
120+60 ) : : -
JE 100.00 2.32 100.00
bkt 13.33 13.70 78.69
ZHS-3 =t 86.67 0.57 21.31
120+60 v : : :
A 100.00 2.32 100.00
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Fig.3 ZHS-3 dosage test results
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Table 5 Sodium carbonate dosage test results

WRRERE b

Au fhiii/

(1) P, TEE/ % (e [FTCR %
biikizTn 11.68 14.30 64.74
0 v 88.32 1.03 35.36
5 100.00 2.58 100.00
MUK 13.01 13.20 66.60
1 000 =10 86.99 0.99 33.40
JEa 100.00 2.58 100.00
MRS B 14.31 12.40 68.78
1500 J==20n 85.69 0.94 31.22
R 100.00 2.58 100.00
biikiYon 15.73 11.60 70.63
2000 =Y 84.27 0.90 29.37
R 100.00 2.58 100.00
biiki-yon 16.53 11.00 70.54
2500 B 83.47 0.91 29.46
JEH 100.00 2.58 100.00

2.5 MERIAAEIXRE
BRI NI 2 000 g/t, HAARAFAE 558 T HiR
A X e R bR A R, 45 R WL AR 6, R 6 RIAI,
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Table 6 Copper sulfate dosage test results

7 = 2 =S
e A I T
bisk e 12.32 14.20 67.75
0 =20 87.68 0.95 32.25
SR 100.00 2.58 100.00
bickiton 14.95 11.80 68.37
100 =1 85.05 0.96 31.63
AT 100.00 2.58 100.00
R 15.73 11.60 70.63
200 =220 84.27 0.90 29.37
5 100.00 2.58 100.00
biik e 13.79 12.30 65.63
300 =20 86.21 1.03 34.37
SR 100.00 2.58 100.00
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Fig.4  Closed-circuit flotation flowchart
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Table 7 Closed-circuit flotation test results

T T/ % Au i hi/(get™h) Au B/ %
EX N 5.10 38.20 73.24
=20 94.90 0.75 26.76
5 100.00 2.66 100.00
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Fig.5 Closed-circuit test flowchart with re-grinding

and re-flotation of middlings
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Table 8 Results of closed-circuit test with

re-grinding and re-flotation of middlings

FE AR FER/ % Au b/ (gt A MR/ %
Exi i 4.52 43.70 74.29
Vet 0.73 15.60 4.28
By 1 82.38 0.51 15.80
Y 2 12.37 1.21 5.63

A 100.00 2.66 100.00

T4 7 39.79 g/t IR 78.57% , #H Lb H FLTE % T
20, A SRR [ SRR AT it v, SR T AR A Y
R el B2 T T B IR R I ROR
3 4hig

) BAahEEA TR RS, & T ERAEE R
W D EBAATEA Y KA s AEkay Y, A
R LG R YN R SRR S D T B
W HEY S, FERAT YA AE At i s A
FOTfa s, wg e B2 BT Y, R, &
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B BRI AT A s AERKaT Y if
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2) MRHEH A PR e A AR R R A E0ER
() RO ZHS-3, I 2R T 8™ F 8 32 O 7 1 [+
SRAGARRL BRI, & FE A R o A v b
AFEM R, SRR AR AR E . B -sR AL AR d-rh
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