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Fig.1 Boundary and flow diagrams of Option 1 and Option 2
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Table 1 Concentration of pollutants in the toxic leachate
from tailings in Option 1
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Table 2 Life cycle inventory in Option 1
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Table 3 Concentration of pollutants in the toxic leachate
from tailings in Option 2

ERMAFR WE (mg- L) | ERMIAE WE/ (mg- L)
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Table 4 Life cycle inventory in Option 2

5 2MARINE I EEE

Table 5 Environmental impact potential of two options

Uy Y iy A ) Hit IREE S0 201 HEL EY)

FE v F i 2.17 kW-h ?T?&'T?E%/(kg CO, eq) 1.54E+01 2.06E+01

K 2000 kg SLEIHFE/( kg CFCLI eq) 1.44E-06 3.43E-06

K 1500 kg LB AR S/ (kB U-235 eq) 8.76E-01 1.72E+00

T I I % 1.675 kg etk A N/ (kg NMVOC eq)  6.59E-02 1.89E-01

AR iy 50% i AL SRR 1.665 kg W I 18/ (disease inc) 9.18E-07 3.09E-06

Tz 38.49 kg NEAEZE#EE/(CTUR) 4.91E-07 3.21E-06

L RE 4kW+h N/ (CTUN) 2.99E-08 5.95F-08

R isk s 12 t*km KB R L/ (mol H eq) 8.19E-02 6.03E-01
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IKEETR.
3.3 WMERA—KSH

N TR b R 2 MhOT SR BR B A AR L AR
A TR B85 52 0 288 531 14 T 22 1 W AS [] ) S A
T B bR AL S SRR, A5 21 2 B 07 S A B —

2023 10 HF31H-F5H

849



0.10

pES
oot %2

i
o
o
X

EILY

0.04

0.02

OME.E.JJJJ#

gy S b
& W
g %°é%§$;§$¢§ 8 F

%%\’&“ pY ﬁ‘ ROk ‘kﬁiv

N & ¥ o
B2

B2 2MARIRELER

Fig.2 Standardized results of two options
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Fig.4 Link contribution to the environmental impact in Option 1

6 FE 7 Fr 7R 43 5 R J5 28 1 RN 5 28 2 (R AN [F]
WM ER S R L BRIk EM
N S R 1,0, B2 PR BT 52 i v e B A R
FLEG TR VISR STRREE 40 M, 12 2R 0 R A
FIAT A H,0, 0 300 . FE IR R AR T
M T U A 2 AR, T AR R
H,0, % SEHAEARROR  H,0, By A P2 3R 1Al A i
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245 i1k (Rahdar et al.,2019) . #kh I S #E (6
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig.5 Link contribution to the environmental impact in Option 2
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Fig.6 Elemental contribution to the environmental impact in Option 1
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Fig.7 Elemental contribution to the environmental impact in Option 2
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Life Cycle Assessment of Two Harmless Treatment Options for Gold Tailings

LU Sicheng, HUANG Rendong, SHI Ying
School of Resources and Safety Engineering , Ceniral South University , Changsha 410083, Hunan, China

Abstract: The harmless treatment process of cyanide-containing gold tailings were used as the subject of study.
The Life Cycle Assessment (LCA) method was applied to construct evaluation models for two options to
quantitatively assess the environmental load and resource consumption of tailings press washing, filter residue
treatment and filtrate treatment. The results show that: (1) The tailings toxicity level in Option 2 is 98.5% lower
than that in Option 1, but does not achieve a lower overall environmental impact; (2) The main environmental
issue in Option 1 is freshwater ecotoxicity, while the environmental impacts in Option 2 are, in descending
order, resource depletion, freshwater ecotoxicity and human toxicity; (3) The Thiocyanide reduction with
Fenton and dry stacking of tailings in Option 1 are the main links that affect the overall environment with the
dry stacking of tailings contributing over 50% to human non-carcinogenic toxicity and freshwater ecotoxicity,
and the cyanide removal with Fenton from tailings in Option 2 is the most central issue in all 14 environmental
impact indicators. The large number of chemicals used in both options is a major element of the environmental
impact while electrical energy shows low environmental impact. The transfer of environmental impacts from
Option 1 to Option 2 occurs in terms of form, volume and linkage.In terms of overall environmental impact, the
treatment of tailings can move towards pharmaceutical reduction and the use of clean, environmentally friendly
substances.

Key words: cyanide-containing gold tailings; harmless treatment; tailings toxicity; LCA; transfer of environ-
mental impacts ; pharmaceutical reduction
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