


B4
2018 4 8 A

%80 £ ¥ : %X-F Box-Behnken Z %%t MM KEEAT ZE DRI L AK

*153 -

®2 TENAHKSERSH

Table 2 Iron distribution of different size fractions

P mm R % RBA/% BOAE %
+0.075 8.8 13.76 7.05
-0.075+0.045 16.52 15.78 15.18
-0.045+0.038  33.89 17.31 34.17
-0.038 40.79 18.35 43.59
it 100.00 17.17 100.00
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Table 3 Industry analysis results of reductant coal
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Table 4 Industry analysis results of reductant coal

K

BR -1 0 1

BCRRE /% 20 21 22

BRMHE /% 14 15 16
EREE/C 1265 1275 1285
ARIB A 8] /min 110 120 130

-0.037mm FE& /% 78 83 88
W37 98 % /mT 260 290 320
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Table 5 Designs and results of Box-Behnken test
Fs Al% B /% Cr c D /min E /sec F /mT Y /% B /%
1 0 1 -1 0 1 0 81.00 88.00
2 0 1 1 0 -1 0 87.92 82.12
3 1 0 1 0 0 1 88.23 82.52
4 1 0 0 -1 -1 0 82.30 86.21
5 0 -1 0 0 -1 1 84.07 85.04
6 1 0 0 1 1 0 84.01 84.81
7 1 1 0 1 0 0 87.88 82.07
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8 0 0 -1 -1 0 1 79.43 90.23
9 0 1 0 1 1 85.08 85.99
10 0 -1 0 0 1 -1 87.03 81.57
1 -1 0 -1 0 0 -1 80.64 88.35
12 -1 0 1 0 ] 85.00 87.38
13 -1 0 0 -1 -1 0 80.23 88.23
14 1 0 -1 0 0 -1 83.94 86.66
15 0 1 -1 0 -1 0 80.40 89.01
16 0 -1 -1 0 -1 0 78.66 90.77
17 0 -1 1 0 -1 0 83.11 84.77
18 0 0 0 0 0 0 83.12 87.95
19 0 0 -1 1 0 1 84.05 87.59
20 1 0 0 1 1 0 87.84 81.20
21 0 0 0 0 0 0 83.01 88.90
2 0 -1 1 0 1 0 85.31 87.68
23 0 1 0 0 -1 1 79.13 89.46
24 0 0 1 1 0 -1 88.71 82.11
25 0 1 -1 0 1 88.45 82.35
26 0 -1 0 0 1 1 80.14 88.21
27 -1 -1 0 1 0 0 87.99 81.30
28 0 1 1 0 1 0 85.45 87.54
29 0 0 0 0 0 0 83.01 88.11
30 -1 1 0 1 0 0 83.36 83.87
31 0 0 0 0 0 0 83.01 88.11
32 0 1 0 0 -1 -1 81.36 88.07
33 0 -1 -1 0 1 0 82.95 86.60
34 1 -1 0 1 0 88.29 82.58
35 -1 0 -1 0 0 1 80.38 89.40
36 0 0 1 1 0 1 86.60 87.68
37 0 -1 0 0 -1 1 79.13 90.92
38 0 0 -1 1 0 -1 86.76 83.39
39 1 0 1 -1 0 86.20 83.21
40 1 0 1 0 0 1 84.30 81.77
41 1 -1 0 -1 0 0 84.15 81.76
Y 0 0 0 0 0 0 83.01 88.23
43 1 0 -1 0 0 1 80.47 82.79
44 -1 -1 0 -1 0 0 73.83 91.70
45 1 1 0 -1 0 0 79.40 89.22
46 1 0 0 -1 1 0 83.34 87.79
47 -1 0 0 1 -1 0 85.20 86.93
48 -1 0 1 0 0 -1 86.74 84.64
49 0 1 0 0 1 -1 85.36 87.07
50 0 0 0 0 0 0 83.01 88.12
51 -1 1 0 -1 0 0 79.36 89.87
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Technology for Reducing the Flammability of High-sulfur Coal Gangue

Cheng Rong, Liao Xiangwen, Shu Rongbo, Xu Ming, Ji Chengging
(Institute of Multipurpose Utilization of Mineral Resources,Chinese Academy of Geological Sciences,
Research Center of Multipurpose Utilization of Metal Mineral Resources of China Geological
Survey,Chengdu, Sichuan, China)

Abstract: As the serious environmental pollution problem caused by the flammability of high-sulfur coal
gangue, the experiments were carried out to recover pyrite with biological flotation agent (Mycobacterium
phlei). And the biological flotation effect was evaluated by response surface method (RSM). The research
results showed when the biological process of one roughing and two cleanings for the separating flotation
of pyrite, the qualified concentrate with the productivity of 8.4%, the recovery of 84.1% and the grade of
33.64% was obtained. The grade of flotation tailings was 0.58% under the standard of 1%, which could be
direct dumped or recycled. This environmental friendly method was showed that high-sulfur coal gangue
resource utilization was feasible.

Keywords: High-sulfur coal gangue; Mycobacterium phlei; Biological flotation; Pyrite
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The Optimum Recovery Process Parameters of Siderite Tailings in Zhashui
Based on the Box-Behnken Center-united Experimental Method
Liu Mingbao'?, Yang chaopu'?, Yan zan'?, Yin Wanzhong’

(1.Shaanxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo, Shaanxi, China;
2.College of Chemical Engineering and Modern Material, Shangluo University, Shangluo, Shaanxi, China;
3. College of Resources and Civil Engineering, Northeasten University, Shenyang, Liaoning, China)
Abstract: the parameters of deep reduction-magnetic separation process were researched in this paper.
Based on one-factor tests, the Box-Behnken center-united experimental method with 6 factors and 3 levels
was adopted. A second order quadratic equation for deep reduction-magnetic separation process of siderite
tailings in Zhashui was established and the iron grade of the magnetic concentrate was used as the response
value for contour and response surface. The effect of dosage of coal and Na2COs, reducing temperature and
time, grinding time and magnetic field strength was explored on the basis of the analysis of the response
surface plots and their corresponding contour plots. The results indicated that the analysis of the model was
credible and the optimum process condition was obtained as follows: coal dosage: 21.5%, Na:COs dosage:
14.1%, reducing temperature:1278°C , reducing time: 125 min, -0.037 mm fraction: 86%, magnetic field strength:
260 mT. Under the optimized condition, a concentrate with iron grade of 90.36% and recovery of 81.35%

was obtained.

Keywords: Box-Behnken experimental design; Iron ore tailings; Comprehensive utilization of resources



