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Removal of Zn ions from mine water by coagulation precipitation
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ABSTRACT Based on the distinguishing feature of mine water from Tongkeng Mine in south China a complex coagulation method
was selected to treat the mine water. Through single-factor and orthogonal tests the effects of some factors such as coagulants coagu—
lant aid content pH values stirring speed and stirring time on removing Zn’* in the mine water were studied and the best level of
each factor was determined. The best synergistic effect can be achieved when the volume ratio of polyaluminium chloride ( PAC) to
polyacrylamide ( PAM) is 2:1 and the best treatment effect is obtained when the pH value is 9 the stirring speed is 80 r*min ™" and
the stirring time is 10 min. The results of actual water treatment tests show that the removal rate of Zn’* reaches 93.9% and the mass

2+

concentration of Zn"" in the discharged water can meet the national emission standards of China.
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Table 1 Main contaminant indexes of mine water from Tongkeng Mine in south China
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Fig.1 Effect of coagulant types on the removal of Zn? * ions
Zn’" 8.10.12.14.16 18 mg-L™";
1000 mL PAC 12 mL
0. 1 mol*L™" NaOH pH It
( PAC 12 mL
150 r * min ' 2se
1 min ) =~ BEURE
- 30 —— 8 mg-L!
( 1 min ) ; o —&— 10mg- L'
. £25 —A— 12 mg-L!
10 min; 3cm = —%— 14 mg- L’
20 —=— [6mg- L'
Zn*" 15 gL
" —0— 18 mg-L!
= s i
2 ,EE 1.0
ig“-l_
2.1 4 05
2+ L | | 1
(1) Zn : Oy g 12 16 20
1000 mL 1 g'L_1 PAC & /mL
. . * 20 mL 2 PAC  Zn®*
150 romin =" 1 min Fig.2 Effect of PAC dosage on the removal of Zn® * ions
60 r*min ' 10 min
10 min Zn** (3) pH In®"
1 ( PAC) pH 3
Zn’* pH Zn’"
PAC . Zn*” pH
(2) PAC In’" 2x107" pH 8 ~
PAC ( 10. pH Zn( OH) , >
lgeL™) 2 PAC pH 9 pH
Zl’12 +
PAC Zn( OH) , (4) Zn®"



11

* 1247 -

RELLKHE

8
pH {H

3 pH In**

2+

Fig.3 Effect of pH values on the removal of Zn® * ions
4
an +
; 20 min
6 .
. 10 ~ 20 min
4
N B RE
j: —— 8mg L'
£ 3 —— 10mg-L"'
" —&— 12mg L}
i
é —%— 4 mg L'
i 5 —=— 16mg-L"'
=4 —@— 18mg-L"!
2
o
=
e
LN
&
‘ Il 1 1
10 15 20 25
KA Tl/min
4 In’*
2+

Fig.4 Effect of stirring time on the removal of Zn” * ions
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Fig.5 Effect of stirring intensity on the removal of Zn* * ions

L,(3%) . pH
1 000 mL; Zn** 15g-L7";
150 r*min "' 1 min; PAC 12 mL.
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Table 2 Analysis of orthogonal test
/ Zn?*
(remin~") /min pH 1%
1 40 10 8 87.13
2 40 15 9 91.33
3 40 20 10 92.15
4 60 10 10 94.33
5 60 15 8 92.32
6 60 20 9 95. 46
7 80 10 9 96. 27
8 80 15 10 93.33
9 80 20 8 95.26
1 90. 20 92.58 91.57 —
2 94. 04 92.33 94. 35 —
3 94. 95 94.29 93. 60 —
4.75 1.71 2.78 —
>pH >
7 80remin~' pH
9 10 min. Zn** 96. 27%
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Fig.6 Effect of PAM dosage on the removal of Zn® * ions

PAM Zn**
PAM
: PAM
o PAM
PAC "
PAM 4 mL
PAM )
(2) PAC/PAM . PAC
PAM
1 000 mL Zn®"
15mg-L~"

3 PAC/PAM
Table 3  Analysis of orthogonal test on ratio of PAC to PAM

/ Zn**

(ml) V( PAC) : V( PAM) 1%
1 10 1:1 90. 70
2 10 2:1 92. 63
3 10 3:1 92.37
4 12 1:1 91.50
5 12 2:1 94. 69
6 12 3:1 93.29
7 14 1:1 94. 25
8 14 2:1 96. 38
9 14 3:1 94.73

1 91.90 92.15 —

2 93.16 94.57 —

3 95.12 93. 46 —

3.22 2.42 —

2
Zn~"

V( PAC) : V( PAM) =2:1

pH 9 PAC 9.5 mL PAM
4.5 mL 80 r*min "'
10 min In**
0.54 mg-L"™" 96. 38%
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