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Table 1 Toxic leaching results of cyanide tailings mg/ L,
SrHTRE I E bR A Cu Pb Ni As Hg Cd Cr Ag Zn
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Fig.1 Process flow chart of harmless disposal
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Table 2 Experimental results of carbon leaching of

cyanide tailings g/t
%5 JERE ¥ 2t 3t
AR 4 1.68 1.39 1.38 1.37

T A R R IR AR, 3 FORR B, FURAS
INTF 0. 5%, & it v 4 & e AT DRI 0.3 g/t
IR 726 35 P o W B 92 1 1 B 4 U, O PR ke ]
50 g/ L, Iz AR AT
3.2 BEkE

B RFAL R R (i) #5 T, B 550
gV, Pr gy T3 379 g; A& /K8 1 30% Jot
BRI R AR A B R Rt FEAS TR  BR
B 5 T AT
3.2.1  FRALM T B A g

PO a3 1 L fe 4k, % 98% it IR 1A
pH {HZE 1.5 ~2. 05 BehR il A =46 2 <, 6l <
£0.1~0.15m’/h,0. 1 MPa, % i ; 1056 25 F2 Fp oG
W3 pH A, RIIE pH {BTE 1.5 ~2. 05 455 R JE
40 °C , 43 BIMEA 15 min 30 min .60 min; {045 0 5
P, USRI FR G, DB UF L AL I S AT R R A
I, 2 2 BRI TR] o LA P 2 BRSO 1R 52 ), 32
Wk E NS ESE SR ILES,



2023 4E 6 HE3

TR IESE - FAL R TCFE AL & IR 25 IO 58 A Tlk i - 53 -

R3 MRAWIRER SIS

Table 3 Experimental results of cyanogen removal

by acidification and blowing mg/L
G5 Ea?s/ﬁ‘ﬁff HE Cu Pb Ni As Cd Cr
[&]/min
bR — <5 100 5.00 5.00 5.00 1.00 5.00
a* 15 12 0.42 3.90 0.07 3.82 0.07 0.18
b* 30 10 0.40 3.73 0.06 1.88 0.06 0.15
c* 60 9 0.69 3.88 0.07 1.8 0.05 0.16
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Table 4 Experimental results of cyanogen removal by sulfur dioxide under alkaline conditions mg/L

Hi5 BRAEA/min AR Cu Pb Ni As Hg Cd Cr
[ — <5 100 5.00 5.00 5.00 0.10 1.00 5.00
1* 15 120 0.04 0. 14 0.03 0.90 0.01 <0.01 0. 08
2# 30 100 0.07 0.20 0.05 1.55 0. 003 <0.01 0. 09
3* 60 70 0.07 0.19 0. 06 3.82 0. 002 <0.01 0. 05
4* 120 19 0.05 0.23 0. 09 4. 44 <0.000 01 <0.01 0.04
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Table 5 Experimental results of cyanide-removal and
metal removal under alkaline conditions after

acidification blowing off-neutralization-sulfur

dioxide-air combination mg/L,
%'y FRE Pb As ZHIHKE
98% Wi A AKAL/ 30% Wi/
EhE <5 500 500 R
mL g mL
1# 1 0.67 0.44 10 0 78
2# 0.6 0.84 0.01 9.5 39.1 0

FS IR 2R AEA LA R E AR
PYIRAR CORFI S B Jm AL G ) , Pb | As & fEE /)N
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Table 6 Elemental compositions of cyanide tailings

%
% Au* Ag* Cu S
EL 2.15 64.30 0.24 2.34
T ERPA + 1) Au Ag BN &/t
2) IRB s b o i

R E e SALRIEZE G 3 iy, I H 200 g/ iy,
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fiz 98% fii iR \98% B B + 98 % iR ( B AR: filf iR =
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fio EREE R T,

£7 RIGEEIC R AR
Table 7 Experimental results of gold recovery by

acidification g/t
FHERRI TolbBiER  Tolfsm  TAv#iER + TAbasmR
s Au & 2.13 1.94 1.63
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Table 8 Third party test results mg/ L,
K AL pH Hg Cd As Pb Cu Zn Cr(VI) S
SALRIEE1 6.3 0. 002 67 RAe: 0. 001 46 0.20 0.03 0. 087 R R
AL 2 6.5 0.002 07 A 0. 001 66 0.27 KA H 0. 083 KK H KK H

R EZNANFE

Table 9 Major cost consumption

2019.5—2020. 5 2020. 5—2021. 5

TiH My A B i s A
A Ji ot A it
TR 14.3 kg 68. 423 15.2 kg 71.247
LA i 58. 46 kg 80. 557 61.34 kg 70. 354
TR 0. 86 kg 13.7 0.78 kg 12.4
X 100 £/ A 15 87 £/ 1 14
HLFE 12.3 jFF 84. 485 12.8 JiF 88. 524
[E3E 1.83 5¢ 18.37 2.4 3¢ 22.46
aATIH — 81. 625 — 81. 625
N LA — 63 — 63
&t 425.15 423. 61

HEAMECA S Jo/t AR B ANIE S THE 148 7 ~ 184
i, BRI 10,

F£10 2019.5—2021.5 FELAFHH ARG

Table 10 Major economic and technical indicators

from May 2019 to May 2021
MR, PR WA i/

i 1] . - —

Tt Vi Ji76 it
2019. 5—2020. 5 10 609. 17 425.15 184. 02
2020. 5—2021. 5 9.3 572. 46 423. 61 148. 84
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B S Jo/t AR B AR S 148 7 ~ 184 TiTt,
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Harmless treatment of cyanide tailing and recycle research
and industrial application of resources
WU Yongsheng', ZHANG Zhanyi', YANG Junjie’, LIN Feng', ZHOU Lefan' , HE Shaojie'
(1. Zijin Mining Group Co. Ltd. , Shanghang 364200, China;

2. Henan Province Centre for Ecological Environmental Monitoring and Security, Zhengzhou 450003, China)
Abstract; A new process combining carbon leaching, acidification stripping, neutralization, sulfur dioxide
(smelting flue gas) air method, and XJD heavy metal removal was studied using cyanide tailings from a certain
smelter as raw materials. A harmless treatment and comprehensive resource recovery system for cyanide tailings was
established to achieve harmless treatment and comprehensive utilization of resources. The results showed the
optimum process parameters were as follows: pulp concentration 30% , carbon leaching for 2 h, acidification with
nitric acid-sulfuric acid mixture, pH =1.5 ~2.0, acidizing and aeration for 30 min, after acid stripping, adding
alkali for neutralization, controlling neutralization pH at 8.5, reacting with sulfur dioxide in air for 30 min; the
process had been applied industrially for two years, which had got good effect, the process of cyanide tailing
conformed to the standard Technical Specification for Pollution Control of Cyanide Leaching Residue in Gold Industry
(HJ 943—2018) , met the exemption conditions for cyanide tailing in the National Hazardous Waste List (2021
Edition) , and the harmless post-disposal process is treated as general solid waste. The process is applied for
comprehensively recycling cyanide and precious metal from cyanide tailing, with certain economic and social
benefits.
Key words: cyanide tailing; carbon leaching; acidification; sulfur dioxide air method; heavy metal removal;

cyanide removal; combining method



