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Table 1 Chemical composition of roasting cyanide tailings

(mass fraction,%)

TFe Si K Na Ca Al Mg
27.51 1541 048 0.27 1.95 1.36 0.47

S Au* Ag* As Zn Cu Pb
1.41 3.4 40.2 0.68 0.47 0.38 0.96
*: Unit of Au and Ag is g/t.
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Fig. 1 XRD pattern of roasting cyanide tailings

FE, S FU R S BRE R B R B b A LT L 3 667
100 10
—e— Cumulative &
distribution .

80 - Frequency

distribution

Fg=13.14um

60 dpe=7.91 um

Cumulative distribution/%
Frequency distribution/%

40 4
20 2
0 N RIRNRR
107! 100 0! 10? 103

Particle size/um
B2 K5 beilib R Rk e 4 s gy i
Fig. 2 Particle size distribution analysis of roasting cyanide
tailings
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Table 2 Drying proximate quality analysis of coke powders

(mass fraction,%)

Ash Volatiles
14.39 2.09

Water Sulfur

83.82 2.29 0.41

Fixed carbon
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Fig. 3 Flowsheet of cascading recovery of gold and iron from

roasting cyanide tailings
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Fig. 4 Effect of roasting temperature on Au extraction rate,

TFe grade and recovery of iron concentrates
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Fig. 5 Effect of roasting time on Au extraction rate, TFe

grade and recovery of iron concentrates
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Fig. 6 Effect of coke powder dosage on Au extraction rate,

TFe grade and recovery of iron concentrates
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Table 3 Chemical compositions of primary and qualified iron concentrates (ICs)
Types of ICs Mass fraction/%
Fe Si Pb Ca As S Al Cu Zn
Primary ICs 55.01 4.87 0.98 0.56 0.69 0.64 0.91 0.11 0.53
Qualified ICs 62.22 2.89 0.071 0.64 0.023 0.14 0.14 0.13 0.21
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Fig. 7 Alkaline leaching of primary iron concentrates in
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Fig. 8 XRD patterns of magnetization roasting samples

obtained at different temperatures
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Table 4 Tonic radius of Fe*", Mg>", Zn>" and Cu’" ions (A)

Fe2 M g2+ Zn2* Cu?

0.74 0.78 0.74 0.73
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Fig. 10 SEM images((a), (b)) and EDS spectrum(c) of

primary iron concentrates
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Cascading recovery of gold and iron from cyanide tailing and
formation mechanisms of impurities in iron concentrates

FU Ping-feng" %, WANG Hua-jun" % HU Wen-tao" %, BIAN Zhen-zhong', LI Zhen-yu'

(1. School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. State Key Laboratory of High-Efficient Mining and Safety of Metal Mines, Ministry of Education,
Beijing 100083, China)

Abstract: A cascading process, namely, magnetization roasting-thiourea leaching-magnetic separation-alkaline leaching,
was developed to extract gold and prepare iron concentrates (ICs) from roasting cyanide tailing (RCT). The formation
mechanisms of impurities in ICs were revealed by phase transformation, thermodynamics calculation and structure
analysis. The results show that, after magnetization roasting of RCT by adding 8% coke powders at 700 ‘C for 60 min,
Au extraction rate of 65.87% is achieved by thiourea leaching. Rough ICs with TFe grade of 55.01% are obtained by
grinding and magnetic separation of leaching residue. By further leached in 10% NaOH solution, qualified ICs with TFe
grade of 62.22% and recovery of 69.80% are prepared. The phase transformation and thermodynamics calculation reveal
that fayalite, grossular and hedenbergite, tightly combing with magnetite, are generated by reacting iron oxides with Si,
Al, Ca and heavy metals. Structural analysis exhibits that the impurity minerals are mechanically mixed into formed
magnetic agglomerates, resulting in low quality of ICs.

Key words: roasting cyanide tailing; cascading recovery; magnetization roasting; iron concentrates; alkaline leaching;

phase transformation; thermodynamics calculations
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