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Abstract: Flotation process is currently the most efficient and widely used method for the treatment of
fine coal. The use of the XJM series flotation cell accounts for the lion’s share among the flotation equip—
ment applied in China which is estimated to be over 70%. In order to enable fellow workers to gain a
deeper insight into the machine the paper presents an outline of the working principle design concept
and structural features of the machine. Following a review of the process of the R & D of the machine an
introduction is made to the criteria for directing the scale-up of parameters in design of large-size ones.

The structure of the machine is verified and optimized by means of flow field numerical simulation. Fur—
thermore a comparison is made of the main features field application results and performance in upgra—
ding of low-rank coal of the nowadays commonly used XJM-S XJM_ KS and “3 +2” series flotation ma—
chines. Result of field application shows while ensuring the reliability of the XJM series machine the flo—

tation process can be rendered more flexible through making diversified combination of cells and improve—
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ment of automatic control system. Finally the paper looks forward to the developing trend of the XJM-S
series flotation machines.
Keywords: flotation; subaeration flotation machine; scale-up criteria; numerical simulation; flotation of

low-rank coal
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Fig. 1 Diagram of the XJM flotation cell before and after improvement in design
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Table 1 Key technical parameters of part of the XJM versions
(s (Uy) 7 / (H)/ (L) s /
m’ (D) /m (m=s") (m® *m™? * min™") (P) /kW m m (mm x mm x mm)
20 0.92 8.90 0.97 30.8 1.70 3.45 15 150 x3 700 x 3 403
28 1. 05 8.90 0.89 40.9 1. 86 3.93 17 034 x4 200 x 3 453
60 1.25 9.00 0. 85 85.5 2.10 5.00 22 515 x5 787 x5 150
90 1. 50 9. 66 0. 81 112.0 2.55 5.96 26 096 x6 278 x5 388
62.35% 10
4 5
o 1993 4
o XJM -S16 “ ”
5 o
3~5 XJM - S16 1993 1994
; 3
11.71% ~22.73% -
; <0.074 mm 76% - 110 ~
; 170 g/L 7.60% ~
10. 80% ~ 55.95% ~ 70.20%
o 6.19 ~ 8.99, 0.81 ~
1.13t/ (m’ *h) . 1.64 ~
1.74 kW « h, 0.78 ~1.22 kg XJM -S16 (3
E ) XJQM - 14
JF-16 (6 )
5 10
26% 24% 7 .
5.1 XJM -S12. S16 5.2 XJM -KS
XJM =S N
XJM -S N N N . BGT
( 16 m’ ) . 20 ~ e
28 m’) ( 36 m’ ) o
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o $3 3m 16
3 XIX-78 ~20m’>  XJM -S
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XJX - 78 o
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11.48 m’/(m’ + h)
7.22 m’/(m’ * h) XJX - 78 3.31
8. 19% o
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Table 2 Comparison of performance data of XJM version and micro bubble version %
XJM - S28 17. 30 9.21 58.32 83.33 46.98
WPF 18.98 10. 49 37.95 68. 93 37.24
XJM - S28 31.30 10. 78 40. 61 30. 88 29.36
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~45 m’
2 ° o
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16
’ 17 .
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