45 3 Vol.45 No.3

2017 3 Coal Science and Technology Mar. 2017
12 12 12 12 12 12
(1. 221116; 2. 221116)
Design—Expert Box—Behnken
5 000 r/min 40 kV 1.5 m/s
21.34%
: TD94 .\ :0253-2336(2017) 03-0196-05

Experimental study on ash reduction of fine coal by rotary triboelectric separation

Zhang Weichi' > Tao Youjun'* Song Ao'? Xian Yushuai' > Man Zhongpei' > Xue Yawen'’

(1. Key Laboratory of Coal Processing and Efficient Utilization of Ministry of Education Xuzhou 221116 China;
2.School of Chemical Engineering and Technology China University of Mining.& Technology Xuzhou 221116 China)
Abstract: In order to obtain the optimum operating parameters of fine coal rotary triboelectrostatic separation the fine coal characteristics of
density composition mineral composition and tribocharged between coal and mineral were analyzed.The influences of key parameters inclu—
ding charger speed separation voltage and airflow velocity on the ash teduetion of fine coal was studied.A Box—Behnken experimental de-
sign module in Design—Expert software was used to optimize the-€xperimental conditions.The results showed that with the increase of charg—
er speed the concentrate yield decreased constantly the concentrate ash decreased first and then increased separation efficiency was oppo—
site; with the increase of separation voltage the concentrate yield and concentrate ash decreased constantly the separation efficiency in—
creased constantly; with the increase of airflow velocity “the concentrate yield and concentrate ash decreased first and then increased the
separation efficiency decreased constantly. The optimal ash reduction effect was achieved with charger speed of 5 000 r/min separation
voltage of 40 kV and airflow velocity of 1.5¢m/s. the separation efficiency was 21.34%.

Key words: fine coal; rotary triboelectric separation; ash reduction; separation efficiency

4-5
0
50%
6-8
1-3
:2016-10-19; : DOI: 10.13199/j.enki. cst.2017.03.035
(51274200) ; (20130095110010)
(1993—) . Tel: 18252439997 E-mail: 1143194683@ qq.com
J. 2017 45(3) : 196-200 110.

Zhang Weichi Tao Youjun Song Ao et al.Experimental study on ash reduction of fine coal by rotary triboelectric separation J . Coal Science and

Technology 2017 45( 3) : 196-200 110.

196



2017 3

70% o
0, 0.3 s
Kelvin Jiang "
o Dwari R K 2 19720
o Captain ] " 14 N 4
1 o
15
o Song Y "¢
1.5%-
17
18
N 1
° Fig.1  Structural diagram of rotary triboelectrostatic separator
1 1.2
1.1 0.074 mm
1 o
1
Table'l Results of float and sink test of fine coal
/(g*em™) 1% 1% 1%
1% 1% 1% 1% 1% 1%
-1.40 34.19 5.68 1.68 34.19 5.68 1.68 100 44.56 3.63
1.40~1.50 8.41 12.97 1.79 42.60 7.12 1.70 65.81 64.76 4.64
1.50~1.60 3.80 21.86 1.92 46.40 8.33 1.72 57.40 72.35 5.06
1.60~1.80 4.17 32.67 3.09 50.57 10.33 1.83 53.60 75.92 5.28
+1.80 49.43 79.57 5.47 100 44.56 3.63 49.43 79.57 5.47
1 : 44.56%
3.63% o ( 1.40 g/em’ )
2,
+1.80 g/cm’ N
79.57% »
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Table 2 Characteristics of tribocharged of coal and mineral

1.14 135.88 1.93 1.74

/(nC g 7.79 -1.46 -6.27 -4.36
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Fig.2 X-Ray diffraction spectrum of fine coal
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Fig. 3  Effect of charger rotation speed on separation effect
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Fig. 4  Effect of separation voltage on separation effect
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Fig. 5 Effect of airflow rate on separation effect
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Table 3 Box—Behnken experimental results of rotary triboelectrostatic

3.

Box—Behnken

Box—Behnken

Design—Expert

separating fine coal

/(r*min") /kV /(mes™) 1%
/% /% /% /%

1 3 000 30 3.0 28.45 33.62 71.55 51.40 14.56
2 5 000 30 3.0 29.35 33.34 70.65 51.11 14.84
3 3 000 40 3.0 29.87 30.67 70.13 51.02 17.23
4 5 000 40 3.0 28.14 26.25 71.86 52.38 21.35
5 3 000 35 1.5 29.39 30.85 70.61 53.19 18.63
6 5 000 35 1.5 29.19 29:54 70.81 52.55 19.16
7 3000 35 4.5 28.38 35:46 71.62 51.19 12.84
8 5 000 35 4.5 30.31 32.83 69.69 51.62 15.98
9 4 000 30 1.5 26.81 29.71 73.19 49.50 15.75
10 4 000 40 1.5 27.89 28.78 72.10 52.46 19.18
11 4 000 30 4.5 29.66 36.48 70.35 51.00 12.17
12 4 000 40 4.5 28.90 34.39 71.11 53.33 15.60
13 4 000 35 3.0 29.37 33.54 70.63 52.59 15.86
14 4 000 35 3.0 27.44 31.04 72.57 53.52 17.95
15 4 000 35 3.0 29.15 31.70 70.85 52.23 17.06
16 4 000 35 3.0 27.77 34.90 72.23 50.72 12.76
17 4 000 35 3.0 27.58 30.14 72.42 50.32 16.30

3 4

5 000 r/min 40 kV 3.0
m/s 21.35% 3 17
Design—expert

4 o
1.5 m/s

6 o

4 Design—Expert 6 1.5 m/s

10 o 1
5 000 r/min- 40 kV Fig. 6 Three—dimensional relationship of desirability with
1.5 m/s 6 charger rotation speed and separation
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r/min. 40 kV o
4
Table 4 Optimal solutions with rotary triboelectrostatic separating fine coal
/(r* min™") /kV /(m s /%
1 5 000.00 40.00 1.50 21.34 1.00
2 4999.99 40.00 1.51 21.32 1.00
3 4 981.48 40.00 1.50 21.32 1.00
4 5 000.00 39.90 1.50 21.30 0.99
5 5 000.00 40.00 1.54 21.29 0.99
6 4932.84 40.00 1.50 21.27 0.99
7 4999.97 40.00 1.58 21.22 0.99
8 4 882.78 40.00 1.50 21.22 0.99
9 5 000.00 40.00 1.63 21.16 0.98
10 5 000.00 39.50 1.50 21.14 0.98
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