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Research on zero discharge process of highly—mineralized mine water

LI Fuqin,ZHAO Guifeng,ZHU Yunhao,JIAO Yanan
( College of Energy and Environmental Engineering ,Hebei University of Engineering ,Handan 056038, China)
Abstract ; Aiming at the problems of zero discharge treatment technology of mine water with high salinity, the zero discharge treatment tech-
nology of mine water with high salinity was researched from pretreatment,advanced treatment, concentration treatment and evaporation and
crystallization. The results show that the engineering application of high mineralized mine water pretreatment and deep treatment is exten-
sive,and technology is very mature.However,the engineering application of concentration treatment and evaporation crystallization process
is less,and the key technologies still need to be improved. Through comparison and selection, combined with typical case analysis,the paper
puts forward the optimization process of “lime+combination of softening of sodium carbonate and clarification( or coagulant and sedimenta-
tion ) +filtration+ultrafiltration+softening of ion exchange resin+high performance reverse osmosis+decarbonize+nanofiltration+concentration

by ED+multiple effect distillation( MED) crystallization ”.The produced water of nanofiltration is partially reused for regeneration of sof-

tened resin after ED concentration,so as to realize waste treatment by waste.
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Fig.4 Technological process of zero discharge of

mine water in Hongginghe Mine
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Table 2 Typical cases of zero discharge of high salinity wastewater in coal chemical industry and other industries in China
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AR . % AE BR ARF B R E 0.15 mol/L, Kl B 350 °C ke pent 1] 2.5 h, "R b AR A B i E 84
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Study on preparation of La-loaded active alumina and H

factors affecting fluoride removal for fluorine—containing wastewater
ZHENG Lixiang, GAO Jie, YANG Jianchao

( Hangzhou Environmental Protection Research Institute ,China Coal Technology & Engineering Group ,Hangzhou 311201, China)
Abstract:In order to improve the fluoride removal performance of activated alumina and expand the application of mine water defluorina-
tion , the active alumina adsorbent was modified by lanthanum and the La—loaded active alumina was prepared by impregnation roasting.The
preparation conditions were discussed.The adsorption properties were studied in removing fluorine from wastewater. The results show that
the adsorption performance is the best when the La( NO; ) ; concentration is 0.15 mol/L, the roasting temperature is 350 °C and the roasting
time is 2.5 h.The removal rate of 12.0 mg/L fluoride wastewater is 93% when the adsorbent dosage is 2.0 g/L,the adsorption time is 120
min, the pH value is 6.5~7.5 and the stir speed is 180 r/min.The In C—¢ curve in the process of adsorption and fluoride removal with La—
loaded activated alumina is basically linearly related and the adsorption belongs to the firsti—order reaction in macroscopic adsorption kinet-
ics.

Key words : mine water ; fluorine—containing wastewater ; fluoride removal ; La—loaded activated alumina ;adsorption performence
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Fig.1 Comparison of fluoride removal performance on

common adsorbents
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Fig.2 Effect of impregnation concentration on
fluoride removal performance
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Fig.3 Effect of roasting temperature on

fluoride removal performance
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Fig.4 Effect of roasting time on fluoride removal performance
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Fig.5 FEffect of dosage on fluoride removal performance
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Fig.6  Effect of adsorption time on fluoride removal performance
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Fig.7 Influence of pH value on fluoride removal performance
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Fig.9 Effect of initial concentration on

fluoride removal performance
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Fig.10  Adsorption kinetics of fluorid removal
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Table 1 Kinetics equations and parameters of treatment
fluorine—containing wastewater with different initial

concentrations by La—loaded activated alumina
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g ) min
4 y=-0.006 7x+0.487 0 0.977 1 0.006 7
8 y=-0.007 4x+1.039 7 0.946 7 0.007 4
12 y=-0.007 5x+1.408 0 0.932 9 0.007 5
16 y=-0.006 2x+1.767 9 0.924 8 0.006 2
20 y=-0.005 9x+2.133 1 0.939 2 0.005 9
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Construction of pumped storage peak shaving system for E

mine water based on abandoned coal mine goaf

LI Ting"*?,GU Dazhao' LI Jingfeng' ,DONG Bingi', LIU Shugqin®
(1.China Energy Investment Corporation Limited, Beijing 100011, China; 2.China University of Mining & Technology( Beijing) , Beijing 100083 , China;

3.State Key Laboratory of Water Resource Protection and Utilization in Coal Mining, Beijing 100011, China)

Abstract: In order to make better use of the large underground space resources left behind by abandoned coal mine, this paper preliminary
constructs and designs a type of pumped storage peak shaving system. Based on the coal mine underground reservoir technology, the sys-
tem makes the coal mine goaf to store and purify the coal mine water.By utilizing the discrepancy in elevation between the earth surface and
underground, and the discrepancy in elevation among the different mining level coal mine goafs, the system stores electric energy by pum-
ping water during low power grid load, and supplements power grid by draining water for power generation during high power grid load.Be-
sides, this system also designs a coal mine water treatment unit by using electrochemical technology and purifies mine water for production
and daily life by using excess power.This paper discusses the system work principle and system basic structure, and verifies the feasibility
of the system by case—based design. This pumped storage plant overcomes the location limitation of traditional pumped storage power sta-
tion, greatly reduces the construction cost and period ,and makes up short board for the lack of peak load regulation in China’ s power grid.
It provides a new development direction for abandoned coal mine and the utilization of underground space resources in China.

Key words ; underground reservoir ;abandoned coal mine;power grid peak shaving;pumped storage
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Fig.1 Coal mine underground reservoir
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Fig.2 Distributed coal mine underground reservoir
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Fig.5 Work principle of pumped storage peak shaving system
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Fig.6  Basic structure of pumped storage peak shaving system
3 REXHKEREEIERSIZITH

DAHZR AT DX HE KA RER™ Ry ), AR 0 1 S B
TEOLHEAT TAOCET . %0 O TR AR IX A% O X,
RETEN ST SREPEAC FAb | & T T i g ity KA,
BERFEET HKL 1.1 7w’ 8 K % PRk 3
o 2 FREEE AR B HB AT 150 m A1 250 m, 2
AL 3 R R K Forh 2 A T AR —
FERIK, 1 AL T4 IR, EAE7K 524 300
Jim’,

IRt 20 Z AR IE B T RS T 35 B






