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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

3.1 O, kFR5EHI I

e R P B AR, O E NS 5 RN Y
SR, AR 43 B0 52 M AL A A A3 A R
MR . AR AR O, R B Fo A b ks
B B AL ) SR o RS T A O, 1 SR T
TARFEA SR ERA T RS . RS
7 600 mL/min, %% & [8] 30 min, O, /& FH 43 807>
WM 5%, 10%,15%,20%,25% ( HASHEAN,),
K B E 43 911 A 400, 450, 500, 550, 600 °C 45
FHEAT TR R ER K, AR E 3~ E 4
FTs .

3l it Ak b, A i R Y
SVEA) i KR AR, SRR B i AL ) 4 i
RO AR U K5 Be I B = T 400 °CHY, [A]— k4%
T EE R R O, R B 3 i, S & i 4
A 52 LR A R D R A (LR D/ N 1) SR 3 T
2% CURRPSIR I R 450 °C, O, TR KUK 25% I
SR B TG 0. 03 mg/kg; 4R BT N
500 °C, O, IR T4 50K 20% i B m A 9 i He A
0. 037 mg/kg ; MR RE IR R 550 °C, O, KB4k
1 10% B S5 ALY B e R 0. 033 mg/kg 5 4%
B R 600 °C , O, (AR 43 41CH 10% B 54k

—a—5%

<~ 800 —e—10%
o —a—15%
2 760 —v—20%
£ —o—25%
2
&
8 1.0r
&
®E 0.5
P

0 -

%iiE}ggg 460 430 560 5§o 660
KPRk B/ C
E3 O, FMoHITEIL YW RN S FH M
Fig. 3 Effect of O, volume fraction on oxidative
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e HE A 0. 033 mg/kg. ZEA % &, 20%0, K FL 4
B, BI 28 SRR Al S PR SRR TG HBR
DA I 2 5 O, 74 FH 20 %5 20% 1E M fie AE 1 O, 1 FR

& 4 v, 285 AN R O, R R B0 B AL B
Pefa , UL R T C R IR B R A . BEE
SRR S TR, AR AR S P DT R R B R
VA RIS TR R DL O Ry
$020% B, 24 E AT K 450 °C L, B ER AR



% 2 A R OEF T REEBAISE T EL BRI R 265

100 F

80 \v/\‘—’—_/‘ ‘
£
g 60
Eﬁ —=— 5%
e —o—10%
1R 401 —a—15%
B —v—20%
20 ——25%

4(I)0 4%0 5(I)0 530 6(I)0
R Bk B/ C
E4 O FMAoMMNTMITEREENZI
Fig. 4 Effect of O, volume fraction on sulfur
retention rate
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Fig. 10 XRD analysis results of oxidized samples
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Fig. 12 Results of MS mass spectrometry analysis of ferric ferricyanide
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2) BEALRI#TEO, 120 mL/min,N, 480 mL/min
SAHUT R BeliEE 550 °CA4 T K5 30 min, £ 46
DA RE 5 b i B AR 1 B CL R A BR A
T, R R AR R B T R R ORIR T
82. 22% , W U B AR AR -

3) AR i B E ALY Y E AR o S e e
B E) A b T B 2 TEAHOC OC R e T B s
BRI [H] B, UL AL S RO B G . DU R
FALER R, 53 A1 4% B AL ) SR AL R i L 7R
FEIR B 377. 2 °CHEFIf K A= B A RO, 5 — B B
W 48 AL R R IR] = ) KCNO I B i O, CO,,
NO, NO, %AW, I A 7= % 4 (CN),
() BRI 2 I & A 5 ke 3 IR B, 55 — B B ) =
Y4k s Ak R K,CO, Kt E AL A A AL . 3%
K L&, 4B T ALY e AR e ad Rt v il 41k hy
AR B 2 6 S A DL R S8 (i S8 Ak
W R ), DI S8 AR 1 S Ak A3 A

4) KB AR T 500 °C , B 5 0 B8 U 42
L AAC R T Z s A s A A, P AR
A it A B G 3R IR B R TR 5 500 °C LA
Wil i e T B2 R B, AL R s TP B B TR R )
B R, 7R A Ca0 A5 5 SO, K A I A
CaSO,, #E i g 28 4k H CaSO, , S #F T A T 1 [#
SEALTERR DT 3G 0 T AR AR P Y B T R R
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