2025 FEE 108/ E 46 5 fow

L EEEE N 5

SERT # TREAXTEXLBERLRHR

FREEI A R

GREA

(1. KEESVREBARA R 2. W hEE S0 ARTHEA )

E: S RETFARMEARATH T AR T AR RLBT R GEFHGTRNM, R G
BB T RAVRF AR FARA, A RN ZF R ERRERLE., RATAAENZF
WM EAE S EFH e WA REST X T R ENALR, T2 A fe X I R 34T T R4, 4
RAP i BAR RN E TR R BAE RGOS FRT R HMZ iR b B R A
FRETEEATHKT H] 9432018 (FAATLFE T EIEHBARIL) PIREDALRK, %6
F BB A R G B R AEE R E AT RBRMNRAE, A TARLITLESHAST

A B FLE A B A SRR

KIS REFT ; MG A T EAE ;IR R EFT

FE 5SS TD9I26.4
XERFRAERD : A

51 &

HAl, #au ik 2 R HEhIES T2 84
R K SRR, FEURBT A1 )=
HEAT AL, 3k il T PR IR O 1 TR A A AR K2 4 3A
PR D HT 943—2018 (8 447 b &0 T Ye i il
AR FAL ) b A AR by m] 3 A A o A B B R
i OFAC R 5 R FH R 43 B8 e 0 14T I Ak
B 5 Q) E 43 B Ve U B s 1oy R FH B AR AR i
AL R BT P2 e RS e il Oy AT R
J AL B 5 AN R R SRk L AR U D vE
T [ SR AT AL B, AR A RS R Y
BRI AR S HI/T 299—2007 ([EHAEY) 2
BRI TR GRER AN R VA ) il £ 10 1R P AU
Yr(LLCN-3F)  F B H 484—2009 (KT UL
WIE A REFAEIE R ) h 5 B s A i 2
2, D05 {E W AR T GB/T 14848—2017 (R /K ffi &
Pt ) B SE A1) [0 LT 76 B bt 7K e 43 2 A0 AR R 8 A
BRAE , FLEV T BB LB BOR R B
B () SRR A GB 18599—2020 (— ik Tl [
PRI A7 SR T Yo P AR v ) 5 T 28— Tall
[ A P LR

S LR T R D7 AT R, B
BUR R A X i L& B A AR
80 %, Fr BALER LI N 6 %, T EALER A T 3 %, S KA

X EHE:1001-1277(2025)10-0085-06
doi:10.11792/hj20251013

P eI ERE, (H, SRS AR B — o i1
W) I 4 R, T e HY 943—2018 (#4417l
FUE T Yo TR AR F ) rh iU [l T et B R B
Ko WFFER i S AL S AR AR i R A A Ak
AR Gy e e RIS Y R T S R IR
JE B S AL 3 il b 3L R A A T IER R R, $E
AR Py 25 R R 0 [R B s S AL R HEA 7t ok
(Y A8 RS , B2 T 4 102 4 it Ak L 98 R AR 19 15 S B
THHLER S AT SR T I R B

1 REEEH

1.1 LB RZF

iR 5 AL 2% UV-1700 8 4b 43 56 O B it 5 DEL-
TA 320 pH it; 1C1000 2542 ; AA6300 JFEF-IZ
GGG EETE ; A2 i e 5 QS—1 Y B AR5 2
XIT 2 e L.

IR 2457 £ 30 %t FAL A L R R AN L LK B R
i emi R SR AN, R oAl
1.2 S8EVMR

I E R RS T E A2 80 %,
AL N6 %, AR N 3 %, T 1 IS Y
WIBLAr r Pr 45 R L3R 1, #BRHI/T 299—2007 ([
WY RINEEEN T SRR RRIE )T AR
BRI kAT 12 R A BT 4 SR LR 2.

M2 1 FIR 2 [ Az S B KB R BT

Wik H #1:2025-03-11; &[0 H#]:2025-04-28
AT H M BT & R H (20240602075RC)

VEZ A IR (1981—) , 5 S T2 , N LIRS AR~ TAE ; E-mail : 7437466@qq. com



36 IERIEEEE

" £

x=1
Table 1

BREVRLEBERSHEIESTINER
Analysis results of pollutant components in

the supernatant of cyanide-containing tailings slurry

%y BEMGY SRR Cu Pb Zn
p/(mg-11) 35.9 35.9 118 26 175
% As Hg cd  Cr O
p/(mg-171) <0.2 0.003 56 <0.05 0.03 <0.004

K2 SEETVERSHRHENER
Table 2 Toxicity leaching identification results of cyanide-

containing tailings slurry

iy MEfaY  SRERY cu o Pb Zn
p/(mg-L71) 3.60 3.44 0.31 <0.1 0.032
P 0.05 05 10 20
Hoy As Hg cd  Cr ot
p/(mg-11) <0.2 0.000 25 <0.05 0.03 <0.004
it 0.5 0.05 01 1.5 05
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Effect of reaction pH on cyanide removal
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Fig. 2 Effect of CuSO4 dosage on cyanide removal
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Fig. 3 Effect of H,0, dosage on cyanide removal
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Fig. 4  Effect of reaction time on cyanide removal
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Fig. 5 Effect of reaction pH on cyanide removal
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Fig. 6  Effect of CuSO4 dosage on cyanide removal
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Fig. 7 Effect of sodium percarbonate dosage on cyanide removal
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Experimental study on detoxification treatment technology for underground filling
of cyanide-containing tailings

Qiu Luming', Liu Ying', Guo Xueting', Li Chaoyang’

(1. Changchun Gold Research Institute Co., Ltd.; 2. Henan Zhongyuan Gold Smelter Liability Limited Company )

Abstract: Utilizing cyanide-containing tailings as filling aggregate for underground filling can effectively address
environmental issues caused by tailings pond storage, improve the utilization rate of solid waste resources, and reduce
filling costs, demonstrating significant economic and environmental benefits. In this study, cyanide-containing tailings
slurry from a gold mine was treated using hydrogen peroxide oxidation and sodium percarbonate oxidation methods,
with reagents and experimental conditions optimized. Results show that the easily released cyanide and main heavy
metal contents in the toxic leachate of the treated tailings slurry are lower than the requirements for cyanide residue
backfilling specified in HJ 943-2018 technical specification for pollution control of cyanide leaching residue in gold
industry. After considering factors such as reagent cost, storage, transportation, and usage conditions, the sodium percar-
bonate oxidation method is recommended. This study provides a reference for the detoxification treatment of cyanide-
containing tailings as filling aggregate in the gold industry.

Keywords: cyanide-containing tailings; cyanide residue backfilling; filling aggregate; hydrogen peroxide; sodium

percarbonate; green mine



