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Research on fractional reduction process of copper and zinc from

cyanide-containing wastewater

QIN Guanglin
( Shandong Gold Mining Technology Co.,Ltd. , Laizhou 261400 , Shandong , China)

Abstract: In the process of cyanidation of gold concentrate,,such minerals as copper and zinc partially enter into the
liquid, resulting in a gradual increase in its mass fraction. In order to purify the cyanide-containing liquid and realize
the efficient recovery of copper and zinc, it is determined that the pH values of zinc precipitation and copper
precipitation are 5.99 and 3.69 respectively based on the analysis of complexation stability constants of related
substances. Through the test of different pH values, sodium sulfide dosage and reaction time of cyanide-containing
liquids , the yield grades of zinc and copper reach 42.97% and 58. 33% , respectively, and the precipitation rates of
zinc and copper reach 94. 13% and 98. 30% , respectively. The R&D of this process achieves the purpose on fractional
reduction of purifying the copper and zinc complexation ions in the barren liquor, effectively reducing the mass fraction
of copper and zinc ions, realizing the comprehensive utilization of copper and zinc resource recovery in cyanide—
containing wastewater ,while the treated barren liquor is conducive to improving the leaching rate of gold and silver in
the gold concentrate during the leaching process.
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Table 1 Constants used in the calculation process

M

Cu,S CuS a-ZnS CuSCN Cu, [Fe(CN) o] Zn, [Fe(CN) 4]  HCN=H* +CN~
2.5x107®  6.3x107*  1.6x10™* 4.8x107" 1.3x107' 4.0x107" 6.2x107"°
55 FR R B WA KATUERE
H,S=H" +HS" HS™ =H" +S*~ Cu( CN) 3~ Zn( CN) ,?
1.3x1077 7.1x107" 5.0x107% 2.0x107"7
1.2 AR pH I H MR, 4 C(H") “C(CN7) =K,
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Zn(CN) 2™ =(Zn)?*" +4CN"~ K, =2.0 x

107" (4)
£ 0. 008 mol /L [ W Y, 38 2ok 1153 7 -

C(Zn**) =1.51 x10* mol/L; C(CN") =6.03 x

10 ™ mol /L,

HCN=H" +CN~ K,=6.2x10"" (5)

C(H") =1.03 x 10 ~° mol /L i}, 7 /EFALE S
7k, BEF, WM pH E4 5.99. W T Y
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mol /L, FFETFUEE N 1.51 x 10 ™ mol/L, EidT
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Table 2 Composition analysis of test samples
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Table 3 Test results under different pH values

o fi B THIE/(mg- L") ULTEH/ %
Cu Zn Cu Zn
12 7 957 247.20 3.20 54.79
10 7 900 220. 60 3.90 59. 66
8 7 895 150. 30 3.96 72.51
6 7 780 32.07 5.36 94.13
4 6 330 4.80 23.00 99. 12
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Table 4 Test results under different dosage of

sodium sulfide

R BT/ (mg L) ULIER /%

/M Cu Zn Cu Zn
1.0 7 857 121. 36 4.42 717. 81
1.5 7 800 86. 68 5.12 84. 15
2.0 7 780 32.07 5.36 94. 13
2.5 7 785 31. 88 5.30 94. 17
3.0 7 780 31. 88 5.36  94.17
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Table 5 Test results of different reaction time

B TR E /(mg- L) UUER %

[ /min Cu Zn Cu Zn
3 8 115 44. 60 1.29  91.84
5 7780 32.17 5.36  94.13
7 7769 32.00 5.49  94.15
9 7759 32.90 562 93.97
11 7720 32.90 6.09  93.98
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Table 6 Test results under different pH values

VREE /(mg- L") DIER %
pH {4
Cu 7Zn Cu Zn
4.0 6300. 2 4. 80 23.36 99.12
3.5 504. 3 1.29 93. 87 99.76
3.0 139. 8 0.74 98. 30 99. 86
2.5 96.3 1.04 98. 83 99. 81
2.0 61.5 1.34 99.25 99.75
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Table 7 Comparison test of cyanide leaching of high copper lean liquor and tail liquor

= AR L (g7 B (gt %
B =
Au Ag Au Ag Au Ag
TR T 2.15 636.27 99. 63 16. 24
N 585.35 759. 60
B 1.88 253.73 99. 68 66. 60
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Table 8 Analysis of precipitation product results

T %
FEEMARE FKE %
u 7Zn
BEFE 60. 85 2.04 42.97
B 58.63 58.33 1.58
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