%45 K %24 Ak X F F R (8 KR A F R Vol.45,No.2
20244 2 A Journal of Northeastern University ( Natural Science ) Feb. 2024

doi:10. 12068/j. issn. 1005 — 3026. 2024. 02. 014

EEH EUREBEUGEREL M ERNERR

OB, AR, FRE', R
(1 ZRAERS SRS R TR BE, 07 WM 110819;
2. RAOK: MERBEBRE IR AT A A BRI & TRBFT L, D7 KT 110819)

i XL T T RIE S AT 7 LR s R SR AR e T AT R i . g R
FW K AL R T RE SRR BRI 550 °C, BRI ] 30 min, O, AT /341 20% , sS4t 600 mL/min £ F #E4T
AL eI, T UL R T v 0 SRR S I A S BR 0. 04 mg/kg LATF [ I T 3 R B 3R 3 F
82.22%. X AR 1R G K Fe (CN) AT E 73041, 25 R B W K Fe(CN)  H A6 B A A6 o KCNO, #E i
A K,CO,, B Be 3R CO,, CO,NO,, NO S W E 1, HAR — B Be e A B S b R A . % T4
ANAA] LI AL R s 0 U A 2 4 S AR R0 e TR AT (R UE R i R T 2N 5w Ak, R s
I SRR LAS , HA )z B R AT

% B R GULRSE R S A W AL g o E A

RESES: TF 532 MERFRERD: A XEHS: 1005-3026(2024)02-0262-08

Study on Harmless Disposal and Mechanism of Cyanide
Tailings of a Gold Mine by Oxidation Roasting

SONG Yan'?, ZHAO Bing'?, LI Yan-jun'?®, ZHAO Ling-bo'"

(1. School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China; 2. National
and Local Joint Engineering Research Center for Efficient Development and Utilization of Refractory Iron Ore
Resources, Northeastern University, Shenyang 110819, China. Corresponding author: ZHAO Bing, E-mail:
zhaob@mail.neu.edu.cn)

Abstract: In view of the high complex cyanide ratio in cyanide tailings of a gold mine, the
process of oxidation roasting was adopted to treat cyanide tailings. The results showed that the
total cyanogen content in cyanidation tailings could be reduced below the detection limit 0. 04 mg/kg
when the samples were roasted at 550 °C for 30 min, at 20% O, volume fraction and a total gas of
600 mL/min, at the same time, the sulfur retention rate reached 82.22%. Thermogravimetric
analysis of the corresponding ferricyanide complex K,Fe (CN), showed that K,Fe (CN), is first
oxidized to KCNO, and then oxidized to K,CO,. Both stages are accompanied by gaseous
compounds such as CO,, CO, NO, and NO, and the first stage also involves sub-reactions. The
process can not only effectively decompose cyanide, especially complex cyanide in the cyanide
tailings, but also avoid the easy oxidation of sulfur element in the tailings, greatly reducing the
cost of subsequent flue gas desulfurization, and has broad application prospects.

Key words: cyanide tailings; roasting; complex cyanide; oxidative decomposition; harmless
disposal
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Table 1

Mass fraction of main elements in cyanide tailings sample of a gold mine in Inner Mongolia %

Sio,  ALO,  CaO Fe  MgO K

55.42  13.08  6.65 5.17 3.60 2.16
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Fig. 1 XRD analysis results of cyanide tailings sample
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Table 2 Sulfur phase analysis of cyanide tailings
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Fig. 2 Schematic diagram of the roasting system of the horizontal tubular roaster
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Fig. 3 Effect of O, volume fraction on oxidative
decomposition of cyanide
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Fig. 5 Effect of gas flow on oxidative
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Fig. 12 Results of MS mass spectrometry analysis of ferric ferricyanide
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2) BEALRIETEO, 120 mL/min,N, 480 mL/min
SHUT R BeliEE 550 °CA/4 T K5 30 min, £
DA RE 5 b i B AR 1 B CL R A B A
T, F R AR R B T R R ORIR R T
82. 22% , W [ B AR AR 5

3) FAL R i B ALY Y AR S e e
B E) A b T B 2 TE A OCOC 2R e T s
BRI H] B, U AR S RO BT . DUk
FALER R, 53 A1 45 A AL ) SR AL R L R
FEIR B 377. 2 °CHEFF IR ke A= B AL RO, 5 — B B
W 48 Ak R FR 1R] = ) KCNO I B i i o, CO,,
NO, NO, % A&, I A 7= & 4 (CN),
() R 2 I & A 5 ke 38 RS, 35 — B B o ) =
Yk s Ak R K,CO, Kt E AL A A AL . 3%
K L&, 46 5L e AR e ad Bt vh il 41k hy
AR B R 6 S A DL R S8 7 ) (i S8 Ak
W R ), DI 52 AT IR 1 S Ak 3 A

4) FEBE IR AR T 500 °C , B 25 0% 18 U 4
L, AAL R T 2 s A s A A, AR
AR i A B T 3R IR B R TR 500 °C LA
Wil i e T B2 R B, AL R s TP B B TR R )
B R, 7R A Ca0 BE 5 SO, K A I A
CaSO,, # Mg A4k CaSO, , S #E T A T 1 [#
SEALTERR DT 3G 0 T AR AR P A B T R R
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