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Fig. 1 Membrane module equipment diagram
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Table 1 Water quality components of raw water
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Fig. 2 Schematic diagram of coagulation and precipitation
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Fig. 3 Traditional processing process flow of Scheme 1
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Fig. 4 Process flow of integrated treatment of ceramic membrane in Scheme 2
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Fig. 6 Comparison of coal mine water quality before and
after ceramic membrane separation
k3 MBI TAETREI LY
BUTARBE T L F s b 28R
Table 3 Experimental comparison results of “coagulation
sedimentation + sand filtration + ultrafiltration +
reverse osmosis” process and “ceramic membrane

direct filtration + reverse osmosis” process

TREEVLIE +
=P ek ) Pl 5 JEE HE UK
" b K
COD, fFimr e i/
564 425 288
(mg+ L1
NH;-N Fiiik i/
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Fig. 7 Changes of osmotic flux with time under

different recoil time
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Fig. 8 (a) Influence of recoil pressure on maximum recovery flux, (b) Changes of osmotic flux with time under different recoil pressures
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Fig. 10 Results of continuous recoil experiment
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Fig. 11 Relationship between flux and continuous
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membrane filtration with operating days
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Fig. 14 Changes of mine water turbidity by ceramic

membrane filtration with operating days

TR K B R ARG FR L AR 15 AT 16
Ji7s. € 1 MPa J& J Kl 25 C R B 5 REPE AR, iF
MR FE KB 175 10 ik Bl A ) [B] 0% 728 AL R, i
FHBS ] A 24, B 46 7K 38 i 20. 51 L/ (m” « h) , i 4%
i 1 h UG KSR A4 LR, 1 h e A7k
1E 20,37 L/(m? « h).

HERHE T 3 - B02 3 8 5T 1 it
KR 12 80 4 SR IF IR, DR I A 248k
$5 3. 5 MPa (R ) A AR HESS 1

H BRI I5 15 BRAA A T 1) o AR B8 7K
FARA W, E 16 0] LUE B2 2 17 A] Y 3
s B ERR KB EE AN K. 25T 48 h Y
BAT KB 53 e i AR E TE W) R /K 8 == 1Y 10026,
FRAEVERBAR X RS E. B 17 AT, RB 3 ™ K LR
HAE 48 h NTE 50 ps/em 247 R 8h. 1247 48 h
) GRS IR AR Ak, R B R B B
A B R IIRR S T RS 3 T .

Fig. 16 The relationship between reverse osmosis

flux and running time
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Table 4 Effluent quality of “ceramic membrane direct filtration + reverse osmosis” process
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Research on integrated ceramic membrane technology for recycling
of mined water in underground coal mine
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Efficient

treatment of mine water can alleviate the problems of mine water shortage to a certain extent. This project

Abstract; Water resource is an indispensable part of mine management and development.

proposes the process of underground ceramic membrane treatment of coal mine water for the first time,
and its device design is compact and occupies 1/10 of the traditional process. The process of “coagulation
sedimentation + sand filtration —+ ultrafiltration + reverse osmosis” and the process of “ceramic
membrane filtration + reverse osmosis” were compared. The results show that the chemical oxygen
demand (CODy,) concentration and NH;~ N concentration are 7. 2 mg /L and 0. 12 mg /L respectively in
the treatment of mine water by the integrated process of “ceramic membrane + reverse osmosis”, which
has a 100% removal effect on suspended solids (SS) and turbidity. Ceramic membrane direct filtration
technology has shown a broad application prospect in the field of mine water treatment.

Key words: mine water; water treatment; reclaimed water



