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Experimental study on optimization of fly ash loading flocculation

treatment of coal mine water

LIU Fangchi, QI Kai, LI Xiangdong
(School of Environmental Science and Spatial Informatics ,China University of Mining and
Technology , Xuzhou 221116, China)

Abstract : Fly ash was used as loading material to treat coal mine water containing suspended solids by
loading flocculation. Based on single factor test,response surface method was used to optimize the treat-
ment process. A prediction function taking the removal rate of turbidity as response value was estab-
lished. The optimum reaction conditions of fly ash loading flocculation were determined. The results
showed that when the dosage of fly ash was 2.0 g/L ,flocculant PAC was 22.8 mg/L. and coagulant aid
PAM was 0.5 mg/L,the pH of mine water was 7.20 and the turbidity of supernatant was reduced to 2.7
NTU. The removal rate of turbidity reached 99.27% ,which was close to the predicted value of 99.45%.
The validation test was consistent with the theoretical model ,and the regression model was accurate and
reliable. Compared with traditional flocculation, the reagent dosage of fly ash loading flocculation was
less and the removal rate was higher. The addition of fly ash could adjust the pH value of mine water
and promote the flocculation process. Moreover, the leaching rate of trace elements in fly ash was low
and would not cause secondary pollution to water.
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Table 1 The water quality of mine water

e M/ Ss/ Zate L0/ KiJESYAR/
f6b5  pHIH
NTU (mg+ L") mV pm
BE  6.30 370.0 152 -23.8 0.6~0.8
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Table 2 The composition and content of fly ash

e . ,
o Si0, ALO;, Ca0 Fe,0, SO; MgO TiO, K,0 Na,0

iv4
o 445 251 132 46 3.0 21 1.1 09 04
(2

TREET N R A /AL (PAC) , BEHIK 10 ¢/L
AR TR 5 BhSETR) D B s - SR NI T e (PAML) |, 731
4 1500 J7, BLAil A 0.5 o/ L B
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F 3 iR, BET o2 i A oy M 754 J5E R 119 L
RN 16.4 m?*/ g, FHIfL4EH 0.76 pm, fLE N
0.0 653 cm3/gO
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Table 3 Partical size distribution of fly ash

Fife/pm <45 46~75 76~105 106~125 125~150 >150

ditb/% 8.5 37.5 32.7 7.1 8.8 5.4
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Table 4 Effect of particle size of fly ash on

turbidity removal of mine water

WHEIRKIAS/um  46~75  76~105  106~125  126~150

TR R % 78.51 86.62 87.78 87.11
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Fig.1 Effect of PAC dosage on turbidity

removal of mine water
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Fig.2 Effect of PAM dosage on turbidity removal

of mine water
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Fig.3 Effect of fly ash dosage on turbidity

removal of mine water
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Table 5 Comparison table of original value and coding
value of response surface method for loading

flocculation process

PAC #hin PAM H#hm b oYLl
7K H(A)/ H(B)/ (C)/
(mg - L") (mg- L") (gL
TARF(-1) 15 0.2 1
EIKT-(0) 20 0.4 2
FAKF(+1) 25 0.6 3

F6 MEERTZNMHEEREIRITESER
Table 6 Experimental design and results of response

surface method for loading flocculation process

S B hEE LR/ %
RIS -

A B C RIGE  BOE

1 1 0 -1 93.65  94.27
2 0 -1 1 89.14  89.42
3 0 0 0 98.22  98.20
4 0 0 0 98.59  98.20
5 1 0 1 94.65  94.89
6 0 0 0 97.81 98.20
7 0 1 -1 94.05  93.77
8 -1 0 1 90.81 90.19
9 0 -1 -1 89.03  88.94
10 0 0 0 97.95  98.20
11 1 1 0 98.65  98.32
12 0 1 1 9438  94.47
13 1 -1 0 9297 9245
14 -1 -1 0 88.38  88.71
15 -1 1 0 92,19 9271
16 -1 0 -1 89.86  89.62
17 0 0 0 98.43  98.20

i 1 Design — Expert 8.0.6 B4 X 2 46 445
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Table 7 Variance analysis table of regression model

for loading flocculation process

TERW CEIE HmE Uik F{H  Prob>F

EORBER 220.22 9 24.47 76.42 < 0.01
B2 2.24 7 0.32 - -
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afiiR 2 0.42 4 0.11 - -
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Fig.4 Effect of PAC and PAM dosage on

turbidity removal rate of mine water
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Fig.5 Effect of PAC and fly ash dosage on

turbidity removal rate of mine water
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Fig.6 Effect of PAM and fly ash dosage on

turbidity removal rate of mine water
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Table 8 Comparative analysis of loading flocculation

process and traditional flocculation process

TR S R 2 2R LA PIIE= %
PAC # M/ (mg - L") 22.8 22.8
PAM #/ (mg « L7') 0.5 0.5
BN/ (¢ - L") - 2.0

HEE FEBRER /% 89.86 99.27
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Table 9 Detection of trace elements in water samples

soaked with fly ash mg - L7

2N As F Zn Cu Cr Cd Pb
pH=8 - 0.15 0.14 - - - -
pH=6.5 - 0.01 0.14 0.01 - - -
pH=5 - 015 0.4 001 - - -
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