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Coal mine drainage resources utilization technology innovation

HE Xuwen', WANG Shaozhou', ZHANG Xuewei', LI Fuqin
(1.School of Chemical and Environmental Engineering, China University of Mining & Technology-Beijing, Beijing 100083, China; 2. College of Energy
and Environmental Engineering, Hebei University of Engineering, Handan 056038, China)
Abstract: The resource utilization of coal mine drainage has been attracting growing attention. The increasingly stringent discharge stand-
ards and the deepening of the concept of intelligent mine have posed new challenges to mine water treatment technology. This paper dis-
cussed the traditional treatment processes and the multi-stage filtration underground treatment technology. In addition, a new high-effi-
ciency technology-Polycera membrane ultrafiltration-was proposed to treat coal mine drainage on the basis of summarizing the existing
technology problems. Compared with the multi-process of the traditional treatment technology, the new technology only includes two main
units, high pressure pretreatment and atmospheric filtration treatment, because the treatment process does not need dosing and the whole
dosing system can be omitted, which solves the problem that the traditional coal mine drainage treatment method must add coagulant, and
can truly make the whole process of coal mine drainage treatment unattended and meet the requirements of the intelligent mine. The new
technology offers the advantage of a shorter process flow and a smaller footprint and could ensure the stability of effluent water quality.
Besides, the new technology could be operated automatically without chemical additions. At the same time, it can realize modularization
and intellectualization, and can be applied to the direct filtration of coal mine drainage containing high suspended solids in different scen-
arios, or as the pretreatment unit of coal mine drainage brackish water, especially suitable for the in-situ reuse of coal mine drainage under-
ground treatment. The core component of the new technology is the Polycera membrane with high strength and high-water flux. It is a su-

per hydrophilic and oleophobic material that can withstand suspended solids (SS) of high concentrations up to 10 000 mg/L. By analyzing
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the laboratory-scale test results and the reconstruction engineering case of coal mine drainage treatment on the ground, it can be seen that

in the range of inlet SS of 0-10 000 mg/L, the SS of the filtered effluent after direct filtration with Polycera membrane can be stably below

1 mg/L, and the turbidity can be stably below 1NTU, it is shown that the new technology presents apparent advantages in the resource util-

ization of coal mine drainage. This technology could provide a technical reference for large-scale engineering applications in the future.

Key words: coal mine drainage; suspended solids; Polycera membrane; resource utilization; coal mine
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Fig.1 Typical process flow of coagulation-precipitation-filtration
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Table 1 Comparison of conventional coal mine drainage treatment technology
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Fig.5 Typical process flow for underground treatment of flex-

ible ceramic membrane
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downhole treatment
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Fig.9 Short-range and efficient downhole treatment of Polycera membrane
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Table 2 Comparative analysis of membrane treatment technology
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Fig.10 Treatment of simulated coal mine drainage with Polycera membrane
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Table 3 Comparison of water quality before and after treatment
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SR 0.06~0.16 <0.16 A <0.004 <0.004
A 1.4~2.19 <1.0 YER 193 <0.003 <0.003
AL 0.96~2.83 <1.0 ikt <0.005 <0.005
FERIIEN 0.37~1.07 <0.05 B 5 - i ) <0.05 <0.05
FERMABIRE 80~490 <4901~/L il 0.004~0.001 5 <0.01
el 5.4~10.2 =5 fif 0.000 91~0.093 <0.05
i 0.04~0.095 <0.1 K 0.000 37~0.000 69 <0.0001

P UE R ERpHAN, HAMA HmglL,
4 Zr5E

IDERTEXTENU NP IR Sl SCEISuR) SN
2L SS Sk 0~10 000 mg/L B FHAK LA K AE R TE
TAREZEMGH, R AT R G UR AL I T 2 A0 3 SS it
WS R 85~1380 mg/L SEFRAF K, Hi7K SS Jii & ik
Y RERAE AR 1 mg/L LUF, MR E AT 1 NTU
IR, T2 & m B0 oK s AL )y B A
WA

2) WG R IR AL B T 2 TG R TR
Y K B BT U8, i SR N T8 IR K RO Y
TiAb 3, FRARTR T B K AR GE T 1 A AU 7 1)
M, T ELIE ARG H K Ab P A R TC B ST, [RIET
LR REAE . B, FenlisE S0 KT
Ab 3R I, R 2T I ) — R K B I
WHHARTZ.

3) VIR A A AE, FEA RIS . AS[RZK
SCH TS A SO RIS S T e 54k 1 A, DA
AR H K B AL R T A4 0 A B R
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