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Experimental study on pit water coagulation of open—pit mine in alpine area
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Abstract : In order to solve the problems of low removal efficiency and high treatment cost of suspended
solids(SS) in low—temperature pit water of open—pit mine in alpine regions, the water quantity and
quality of the mine water from an Inner Mongolia open—pit mine were studied,and the particle size a-
nalysis and Zeta potential were used to characterize the microstructure of suspended solids in the mine
pit water. Static coagulation experiments wereconducted to study the removal effect of suspended solids.
The results showed that the water quantity and temperature of pit water from the studied open—pit mine
were both high in summer and low in winter. Additionally,the water temperature of pit water was below
10 °C for 8 months in the whole year,and was below 4 “C for 7 months. The suspended solids in mine
water were more than 15 000 mg/L after initial sedimentation,and most of them were in the range of 0.4
~1.5 pm with negative charge. The best combination at room temperaturewas polyaluminum chloride
(PAC) + anionic polyacrylamide ( APAM) ,and the best dosages were 150 mg/L and 1mg/L respec-
tively. The optimal coagulation and sedimentation procedure was rapid mixture stirring (200 r/min) for

2 min, flocculation stirring (60 r/min) for 15 min,and settling for 15 min. As the low temperature re-
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duced the purification effect of coagulants, the whole year could be divided into conventional period

( June to September) and low temperature period ( January to May and October to December) based on

10 °C.The dosage inthe low temperature period was 20% ~33% higher than that in the conventional pe-

riod. After coagulation and sedimentation treatment, the suspended solids and turbidity in the effluent

were less than 50 mg/L and 10 NTU , respectively , reaching the effluent standard of emission standard of

pollutants for coal industry( GB 20426—2006) .
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Fig.1 Monthly variation of temperature and quantity of

pit water from an open—pit mine in Inner Mongolia
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Table 1 Comparison of water quality

between pit water and mine water
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Fig.2 Particle size distribution and SEM images

of suspended solids in the pit water
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Fig.3 Electrical charging properties of suspended solids

after subsidence of pit water
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Fig.4 Influence of coagulant concentration

on pit water treatment effect
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Fig.5 Influence of coagulant aid type and dosage

on flocculating treatment effect
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Fig.6 Influence of flocculating stirring speed
on flocculating treatment effect
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Fig.7 Influence of flocculation reaction time

on flocculation treatment effect
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Table 2 Dosing parameters of conventional

segment and low temperature segment

A# PAC/(mg- L") PAM/(mg- L")

WL
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(10 TV I)
IR B 1~5
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Fig.8 Influence of water temperature on
coagulation treatment
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Table 3 Comparison of pharmaceutical costs between pit water and mine water

Ab X5 PAC #f#/ (mg - L") PAM #H4/ (mg « L71) I 7K 24351 B A% ( TT/ ) 225 30k
LI B I K 80 NPAM 0.4 0.161 8 [11]
PGS RE R K — — 0.068 0 [12]
INPERIABE 5 K 5 APAM 0.4 0.0112 [13]

VG )1 AR e I K 8 APAM 3 0.025 0 [14]
BRI 5 Ik 50 CPAM:1.5 0.107 5 [15]
BRI 8 SRIRTEIVIN 150~200 APAM:1~1.3 0.300 3~0.403 9 AT

11 :PAC:2 000 Jo/1Mi; APAM :3 000 JC/Mi ; CPAM:5 000 JC/ M ; NPAM : 4 500 JG/ 1
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