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Optimization and application of the ultra-pressure press
filtration system for dewatering of fine coal produced
in Jiaozuo Mining Area

WANG Huai
( Jiaozuo Coal Industry (Group) Co. Ltd., Jiaozuo 454001, China )

Abstract: Jiaozuo Mining Area has a large output of fine coal which is difficult to sell for its high moisture and
low calorific value. Since Zhongmacun mine’s coal preparation plant was selected by Jiaozuo Coal Industry
(Group) Co. Ltd. as a pilot plant of the ultra-high-pressure press filtration system, altogether 14 such systems
have now been introduced in Jiaozuo Mining Area. An introduction is made in the paper to the system'’s techno-
logical process, main equipment selected and layout scheme. Based on analysis of the size composition and
density of feed coal, as well as the feeding and pressing pressures, the optimum operating parameters of the sys-
tem are determined. Analysis shows that the > 0.5 mm particles in feed should be reduced as much as possible
because these particles can lead to plugging of feed hose or damage of filter cloth when they accumulate on the
raised region of the filter plate; the feeding time decreases with the increase of feed density and feeding pressure,
and the optimum values of the two parameters should be set at 550 g/L and 1.1 MPa, respectively; and the mois-
ture of the product of the system decreases with increase of pressing pressure, and the optimal pressing pressure

needs to be adjusted by each mine to suit the specific requirement. As indicated by results of field application of
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the filtration system after optimization of influencing factors, the system can maintain stable operation with a

high automation and intelligent level; the dewatering efficiency is effectively improved due to sharp reduction of

filtration cycle time to about 70 minutes; the dewatered product is effectively upgraded as its moisture is lowered

to around 14.5% with its calorific value increased by approximately 2.84 MJ/kg; and the filtered slime product

can be directly sold or blended into power coal after being crushed. The use of the system can lead to an addi-

tional economic revenue of 77.408 2 million yuan, total recovery of coal slime and noticeably favorable social

and economic benefits.

Keywords: dewatering of coal slime; ultra high-pressure press filtration; feed property; feeding pressure; press-

ing pressure; filtration cycle time; moisture of filtered slime product
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Table 1 Output and quality of the coal slime produced by different mines in Jiaozuo Mining Area

i Ji e
W IH-2 R 7% -1
PR/ HaREFEER /% WY 1% IK53 1% ALK AIR/(MT - kg )
X1 57.71 12.36 47.16 24.87 11.65
B = 39.86 13.49 49.72 2433 11.01
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Equipment flowsheet of the ultra high-pressure press filtration system applied at Zhaogu No.2 Coal Mine
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Table 2 Specifications of the ultra high-pressure press filtration system’s main associated equipment selected by different mines
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Table 3 Size analysis of the feed of the press filtration system applied at each mine %
%4 /mm X B — A X[ 4 it JUHLLE TR
FERBE PR RE PR BIE PR RITE PR RITE
>1.0 0 0 6.16 6.16 7.29 7.29 2.25 2.25 1.87 1.87
1.0~0.5 5.21 5.21 7.84 14.00 6.47 13.76 7.98 10.23 11.64 13.51
0.5~0.25 7.52 12.73 8.11 22.11 8.77 22.53 9.64 19.87 5.19 18.70
0.25~0.125 10.69 23.42 7.38 29.49 7.28 29.81 15.73 35.60 7.25 25.95
0.125 ~0.075 12.41 35.83 13.98 43.47 15.35 45.16 6.97 42.57 10.46 36.41
0.075 ~ 0.045 28.53 64.36 18.45 61.92 26.56 71.72 22.16 64.73 21.73 58.14
<0.045 35.64 100.00 38.08 100.00 28.28 100.00 35.27 100.00 41.86 100.00
At 100.00 100.00 100.00 100.00 100.00
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Table 4 Statistics of filter cloth damage data

2023477 H A8 H g At It/ B

PIH NF3 4 5 B DB AT R L/

IR - o~ o —
BRI A KA IKBEE K B IKAEIEAT IKBEBEIK

AT —H 224 176 201 37 29 34

AT A 267 241 233 67 60 58

i 141 113 97 71 57 49

JUELE 43 32 27 43 32 27

IR 45 38 33 45 38 33

49



% 52 % %3 .

5l R 2024 56 A 25 B

kA, BBEAT . KELIEAT L KR
BK RN E B AR P AR AR B X, DB A
TE AR BRI, 7EREEEAT . KB IE
i AKBLE KR 50BN & B il KB, SRECT )R
AR R R, T A AR A R TR
A AE, BIRE RN, BT B AT AN T
TR seoh, WBRELT T s AT /IR,

{51 40 s HE 2H 2O BE AT HEAT RIS U, & BLUE A B
KA, SRR IR Y R A A
23 EERBE#HSW

U8 ) A 458 BERE B ) L R AR ) L [m]K
(] VRS TR] A RE B 1A A0 L M B A 22 S
ST TR S, IR T 2023 4E 79 H
M 3ME, BARWEE S,

x5 BEEEERPFHERITER

Table 5 Recorded data of the system'’s average cycle time min
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Table 6 Average filtration cycle time after optimization of parameters min
W IHHTR [ ] TR 1] 17K i8] VS 1] S R]
A [ —H 25.17 17.76 831 10.35 61.59
B = 28.78 22.27 8.79 9.24 69.08
fupseiiton 29.59 21.39 9.34 11.87 72.19
JUE L™ 27.33 19.48 8.58 11.16 66.55
SACTREN 24.54 18.54 9.46 10.93 63.47
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Table 7 Main technical indicators of the system’s dewatered slime after optimization of parameters

TIEF M F1/MPa TK531% IK531% TR et/ (M - kg) KA (M - kg ')
X —H 5.5 46.81 14.3 14.36 2.71
X 6.0 48.54 14.5 13.80 2.79
Gpaaiion 6.0 49.17 14.4 13.64 3.11
JLR L 6.5 45.23 14.6 14.77 2.66
PR 5.5 47.36 142 14.23 3.05
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Table 8 Calculated economic revenues gained by each mine after the use of ultra-high-pressure press filtration system
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th I 8.87 14.23 70.00 103.56 43.26 643.00 115.11 758.12
Ait 126.07 3946.23 3794.58 7 740.82
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