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Clay coating and its behavior regulation in fine coal flotation
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Abstract: In order to explore the flotation behavior of ultra—fine-clay and make full use of scarce coking coal,the flotation middlings with
49.3% ash content collected from Qianjiaying Coal Preparation:Plant and the process of tailings discarding by spiral separator integrate
with grinding—flotation was carried out in the present paper.The results showed that the maximum yield with 12.5% ash content was ob-
tained when 3.5 min grinding time was adopted. The high.ash content concentrated were mainly attributed to the ultra—fine clay minerals
coating. According to the calculation of inter—particle potential for coal-clay system,two regulation methods were proposed by modulating
the electrostatic force or van der Waals forcesto lower the clay recovery.It should be noted that the inhibition of the clay coating was contra-
dict with the effective slime settlement. Nevertheless, the introduction of nanobubble layer may be the appropriate way to control the clay
coating in future ,because of the considerable change of the system Hamaker constant.
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Table 1 Size constitution of coarse particles

i 4 Rt i T R
gt/ mm TEER % WK5y/ %
PR/ % KAy Y% FEER/ % KA/ %

+0.5 3232 44.28 32.32 44.28 100 49.30
0.5~0.25 29.93 48.76 62.25 46.44 67.68 51.70
0.25~0.125 18.52 51.78 80.77 47.66 37.75 54.03
0.125~0.074 6.94 53.31 87.71 48.11 19.23 56.19
0.074~0.045 5.08 57.72 92.79 48.63 12.29 57.82
-0.045 7.21 57.89 100 49.30 7.21 57.89

3R 1 T 2R R SRS +0.25 mm, 4
FERLE A, BEARLBE Y /0N | K A3 360, A Sk 1 A
B IR A Ry ¥ ) AR RIE SR 43 5 35 49.30%
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Table 2 Density constitution of +0.5 mm size fraction
W, 3% % ey E=3ns yi Bt 0.1 Fri
(g-em™) PR/ % KA/ % FEH/ % Ky, % W/ (g emD) R/
-1.30 4.44 4.88 4.44 4.88 100 49.26 1.40 17.63
1.30~1.40 13.19 10.28 17.63 8.92 95.56 51.32 1.50 22.97
1.40~1.50 9.78 16.52 27.41 11.64 82.37 57.89 1.60 20.25
1.50~1.60 10.47 33.65 37.88 17.72 72.59 63.47 1.70 21.32
1.60~1.80 10.85 36.25 48.73 21.85 62.12 68.49 — —
+1.80 51.27 75.32 100 49.26 51.27 75.32 — —
®3 FEFE-0.5 mm FEAR
Table 3 Density constitution of —0.5 mm size fraction
BN ) Rt T 2t 0.1 &
P2 Yo K53/ %
(g-em™) PR % RSy % FER/ % RSy % W/ (g em™) PR/ %
-1.30 20.22 16.58 20.22 16.58 100 49.09 1.40 41.58
1.30~1.40 21.36 29.36 41.58 23.14 79.78 57.34 1.50 42.60
1.40~1.50 21.24 53.52 62.83 33.41 58.42 67:57 1.60 29.93
1.50~1.60 8.69 70.48 71.52 37.92 37.17 75.60 1.70 19.42
1.60~1.80 10.73 75.09 82.25 42.77 28.48 77.16 — —
+1.80 17.75 78.41 100 49.09 17.75 78.41 — —
M2 MF 3 A LIEH, +0.5 mm i HAL%E E I,
PRI AR IR 5 R 12.5% K LT, 3 >R it
IR T T 27.41%5-0.5 mm R B 14y el
WG B TTRE, —1.30 g/em’ IREEHE R IK 2.1 BiEHERR

I31E 38 16.58% , 15 B AU v AT BE T A7 e gl < S5 R
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Table 4 Size composition of the concentrate produced by the spiral separator

it -4 23t i Rt
g%/ mm TR % K53/ %
TER/ % Ry % TR % K5/ %

+0.5 49.39 27.21 49.39 27.21 100 26.09
0.5~0.25 25.65 17.29 75.04 23.82 50.61 25.00
0.25~0.125 7.48 14.47 82.52 22.97 24.96 32.92
0.125~0.074 4.88 24.12 87.40 23.03 17.48 40.83
0.074~0.045 2.95 28.24 90.35 23.20 12.60 47.29
-0.045 9.65 53.13 100 26.09 9.65 53.13

HH2% 4 RN BTG JREA5 R0 ™ 3 2 TR, Mk
BERGHEH1+0.25 mm R =R 5 3k 75.04% , GG
SEOM RN N T ARG 43, —0.045 mm
FIAANRLZS -0 W AEAE IR /3 50% , AT RE S5t e

SERTRE TS W — e R AT e, MBS 25 A 2
FEL IR T AR ), P EL N +1.80 g/cm’ , 7=
RN 24.89% , JKAF N 57.26% , ZAYHT, SEEHEIE K
3R 12.50%KF , BRI H K 61% ., #HEXT 1.40~1.80
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Table 5 Density composition of the concentrate produced by the spiral separator
HENR/ 39 /% Rt i 21t 0.1 &
(g em™) PR/ % RS/ % FER/ % KAy % W/ (g emD) PR/
-1.30 10.61 4.61 10.61 4.61 100 26.97 1.30 33.39
1.30~1.40 22.78 8.51 33.39 7.27 89.39 29.62 1.40 40.91
1.40~1.50 18.13 16.24 51.52 10.43 66.61 36.84 1.50 29.78
1.50~1.60 11.64 25.50 63.16 13.21 48.48 44.54 1.60 11~20
1.60~1.80 11.95 36.60 75.11 16.93 36.84 50.56 1.70 11.95
+1.80 24.89 57.26 100 26.97 24.89 57.26 — —
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Grinding particles performance curve of the rough concentrate
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Fig.2 Comparison of theoretical yield and actual yield
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for grinding dissociation and flotation test
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