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Abstract: In order to investigate the effect of different precipitators on acid mine drainage treatment efficiency in a combination
precipitation technology ( neutralization—precipitation-flocculation) proposed in this study three kinds of common precipitants
of sodium sulfide sodium carbonate and DTCR were applied to this technology to form three combinations named as L-SS¥

L-SC4" and L-DTCR-F respectively. A wastewater sample taken from the Caoduikeng tailings reservoir of the Guangdong
Dabaoshan Mine was treated by the three combination precipitation technologyies for a comparison on their efficiency and
economy. The result shows that heavy metals except Mn in the wastewater have a removal rate of up to 94% ~100% as the
dosage of sodium sulfide in the L-SS¥ and sodium carbonate in the L-SC¥ was added to 100mg/L and 200 mg/L
respectively and the removal rate of all heavy metal is over 94% when DTCR was increased to 40 mg/L in the L-DTCR-¥.
The agent cost ratio of the three combination precipitation technologies is L-SS+': L-SC4+: L-DTCR¥ =1:1.3:1.5. Sodium
sulfide can be used as precipitating agent for an acid mine drainage with Mn <25 mg/L. and DTCR deposition technology is
suggested for an acid mine drainage with a greater Mn content ( >25 mg/L) .
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B, Ca( OH) , ( 2%))
o, . pH pH 6.5~7.5,
. . N 1.2.2
\ N 3 l.
0, 500 mL 2%
/ Ca( OH) , pH 6.5~7.5;
7, N 1 min,;
1822 25 mg ( 1%) 3 min; 30 min
( DTCR) 1
DTCR S - TR ’
B - )
“DICR - (LDTCR¥) DTCR
Ca( OH) , 1.2.1
252 :
o 20 ~250 mg/L; 50 mg/Lo
1.2.3
o AA-6300C
o 200 mL
- - 3 ( . 10 mL 10 mL
DTCR) 2% 50 mL 10 min
o 100 mL, pH ( E-
1 201) pH 4.00.6. 86
1.1 9.18,
2
o 2.1
4 C, pH 3.20
1.2 ( 2)o
1.2.1 Fe.Cu.Zn.Mn 68.17 mg/L;
Cd-As.Cr.Pb.Ni 3.55 mg/Lo
pH pH GB 8978—1996 ( »
o 500 mL Pb.Mn.Zn.Cu, o
2 mg/L(pH )
pH COD TDS SS Cr Fe Mn Zn Cu Pb Ni Co As Cd
3.20 16.37 2280 44 0.09 32.94 15.51 11.25 8.47 3.11 0.21 0.29 0.07 0. 06
2.2 pH 9% Cr As
( 1 : pH 78% 73%; Pb.Mn.Zn.Cu
( 0.98) ; ( 2)s
pH 6.5 230 mg/L. o
2.3 LSS
7 Fe L-SS¥ 50
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3 L-SSF
/(mg-L7")
50 100 150
Fe /(mg-L7") 0.17 0.17 0.17
1% 99 99 99
Cr /(mg-L™") 0.01 0. 00 0. 00
1% 89 100 100
Mn /(mgeL™") 12.96 3.19 3.09
1% 17 79 80
Ni /(mg-L™") 0.08 0.02 0.02
: pH 1% 60 95 90
Co /(mgeL™") 0.03 0.02 0.01
1% 89 94 9%
Cu /(mg-L™") 0.08 0.02 0. 00
1% 99 100 100
Zn /(mgeL™") 9.22 1.46 0.90
1% 18 87 92
As /(mg-L™") 0. 00 0. 00 0.00
1% 100 100 100
cd /(mg-L™") 0.01 0. 00 0.00
1% 100 100 100
Pb /( mgeL™") 0.16 0. 06 0. 00
2 1% 95 98 100
100 150 mg/Lo 30 4 L-SC-F
( ) .
100 mg/L Cr. Cu /(mgel.™")
Pb 100% +100%  98% ; Zn.Ni 100 200 250
Fe /(mgeL™") 0.16 0.15 0.15
Cd 87% 85%  91% Jo 9 % 9
GB 8978—1996 o Cr /(mgeL~") 0.02 0. 00 0.00
150 mg/L 1% 75 100 100
Mn /(mgeL™") 3.64 3.14 2.58
° 1% 76 80 83
Ni /(mgeL™") 0.11 0.02 0.01
Cu Cr 50 mg/L i % ) “ 9 9
Co /(mg-L™") 0.06 0.02 0.01
100% ; 1% 79 93 95
Mn 80% Mn Cu /(mgeL™") 1.10 0. 00 0. 00
1% 87 100 100
3 mg/L GB 8978—1996 Mn . P - w70 068
2 mg/L; 5 mg/L, 1% 67 94 94
pH 8590 Mn As /(mgeL™") 0.01 0. 00 0.00
1% 89 100 100
97% Mn 0.47 mg/L. cd /(mgeL1) 0.03 0.00 0.00
2.4 L[L-SCF 1% 53 100 100
LSCF 100 Pb /(mgeL™") 0.02 0. 00 0. 00
1% 75 100 100
200 250 mg/L. 4,
o 95% 100%  94%
200 mg/L Mn 0.01 mg/L GB 8978—1996. Mn
90% Cr~Cu 83% ( 250 mg/L)
Pb 100% Ni. As Zn Mn 2.58 mg/Lo L-SC¥F



48 2016 34

pH (8.5~9.0) 5 DTCR L-DTCR-F
Mn.
2.5 LDTCRF DTCR /(mgeL"")
20 40 60 100
L-DTCR¥  DTCR 20 40 Fe /(mgsL™') 014 0.03 0.03 0.03
60 100 g/m’. 5. DTCR 1% 99 9 99 100
Cr /(mgeL") 0.01  0.00 0.00 0.00
R 1% 83 97 94 99
° 40 g/m Mn /(mgeL.~") 218 0.3 0.25 0.35
94 % Mn 1% 57 94 95 98
0.3 mg/L Zn  0.22 mg/L Ni /(mgeL™") 0.10 0.0l 0.0l 0.00
1% 46 97 97 100
0.1 mg/L GB 8978—1996 Co /(mgel." 1) 0.09 0.0l 00l 0
. 1% 69 98 98 99
2.6 Cu /(mgeL™") .27 0.08 0.08 0.08
: 1% 85 99 99 99
2.6.1 In /(mgeL.71) 4.84 022 0.22  0.11
Fe pH 3.5 ~4.0 1% 57 98 98 99
As /(mgeL™") 0.01  0.00 0.00 0.00
4 1% 79 100 100 100
( Mn.Zn. Cu.Pb) o Cd /(mgeL~") 0.03  0.00 0.00 0.00
3 Zn-Cu- 1% 53 100 100 100
Ph mgeL~! 0.47 009 0.16 0.09
Pb ( N /( gl )
1% 85 97 98 98
DTCR 100 200 40 mg/L)
95% ~ 99% o o
Mn Mn ( GB 8978—1996
150 mg/L 250 mg/L Mn 80% ) pH 8.5~9.0 Mn

a—Mn; b—Zn; ¢—Cu; d—Pb.
n ;o . o DTCR.
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pH
: DTCR 60% o 6
Mn o L-SS-F
2.6.2 L-DTCR-¥ L-SS¥F
1.5 o L-SC¥F
N N o L-SS-¥F 1.3 &
6
L-SSF LSCF L-DTCRF
DTCR
/( kgem~3) 0.2 0.1 0. 05 0.2 0.2 0. 05 0.2 0.04 0.05
I t7h 300 5 000 800 300 3 500 800 300 20 000 800
/( *m~®) 0. 60 0. 80 0.90
L.SSF LSC-F containning wastewaters with a novel extractive membrane reactor
Mn using SulfateReducting Bacteria ] Journal of Chemical
Technology & Biotechnology 2001 76( 1) : 61-68.
LSS+  L-SCF o A .
2 Johnson D B Hallberg K B. Acid mine drainage remediation
Mn GB 8978—1996 options: a review J . Sci Total Environ 2005 3 38: 344.
o 3 Sheoran A’ S Sheoran V. Heavy metal removal mechanism of acid
pH 8.5~9.0 Mn 97% mine drainage in wetlands: A critical review ] Minerals
27 pH Engineering 2006 19: 105-416.
4 Cheng S A Dempsey B A Logan B E. Electricity generation from
° synthetic acid-mine drainage ( AMD) water using fuel cell
Mn ( >25 mg/L) technologies ] . Environ Sci Technol 2007 41: 8149-8153.
DTCR o 5
3 J. 2007 33(6):77-80.
6 S N. P
1) pH
] 2008( 5) : 82-86.
3.20 Pb.Mn. Zn.Cu ;
° I 2008 27(4) :202-210.
2) ( - - ) 8 Mahiroglu A Tarlan-Yel E Sevimli M F. Treatment of combined
100 200 mg/L acid mine drainage ( AMD) —Flotation circuit effluents from copper
M 94 mine via Fenton’ s process J . Journal of Hazardous Materials
n ~
2009 166: 782-787.
99% ; DTCR 40 mg/L g  Fenton /
94% o J. 2012 6 (4):11174120.
3) 10 I
DTCR 3 2013 31(5) :3538.
1:1.3:1.5 11 Matlock M M Howerton B S Atwood D A. Chemical precipitation
) e of heavy metals from acid mine drainage J . Water Research
4) 2002 36( 19) : 47574764.
o Mn 12
( <25 mg/L) J. 2010( 8) : 1834386.
; Mn ( >25 mg/L) 13
J . 2007 16 (9) :57-61.
DTCR °
14
I . 2001(4) :3341.
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1/15 . 2)
3)
10 .
. 1 . ]
2005 31(9) :69.
2 . ]
N N o 1997 2011 27(18) : 83-86.
ACTIFLO 6 ’ ACTIFLO®
J. 2006 6:26-29.
200 m/h 4 )
ACTIFLO 1 / J. 2010 36(8) :47-49.
LU 3 : B _
o J. 2004 24(2) :2729.
Al Y Y 6 : J :
s 2010 30(6) :47.
o 7 . ]
2005 16(8) : 1558-562.
8 D .
2012.
9 . ACTIFLO
. 2010 26(21) 14750 54.
° 10 . -
4 . 2005 24(2) : 1547 43.
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