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Abstract: Permeable reactive barriers (PRB) have been used widely as an alternative technique to treatment of acid mine drainage
(AMD). Selection of the appropriate filling materials is the most important procedure to application of this treatment. Batch adsorption
tests and bacteria culture batch tests were conducted to assess the possibility of sewage sludge served as filling material for PRB.
Results from batch adsorption tests showed that the maximum adsorption capacities of the sewage sludge were 13.62 mg+ ¢™' (Zn**)
and 15.60 mg - g¢~' (Cd*" ). Bacteria culture batch tests indicated that SO,  concentrations in reactors decreased from initial
concentrations of 700 mg + L. ™' to below 300 mg - L.™'. Sulfate removal efficiency ranged from 60% to 70% . Fe and heavy metals,
including Zn and Cd, were removed completely in two reactors. This study suggested that sewage sludge is a suitable filling material for
PRB.
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Table 1  Physical & chemical property of sewage sludge
AMD H*, AMD pH 7. ! propery go e
.PRB
(8 -12] /% 50. 80| TOC/ % 12. 80| Fe,05/%  6.86
o /g+em™? 1.20{|Zn/mg « kg ™" 650.00|| CaO/% 7. 14
, , pH( =1:1) 8.03||Cd/mg - kg~ 2.75|[Na,0/%  2.02
CEC/meq + g~! 0.37|[Si0,/% 37.47|| K, 0/% 1.37
, ’ ’ /% 27.84||Al,0,/% 11.52|| Mg0/% 1.86
502 H,S;  H,S
, 0% 1.2
.PRB ( 1), L21
AMD 0.075 mm 2, 100
\ , ml, ZnCl, . CdCl, (10
PRB , ~1000 mg - L")
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Table 2 Basic characteristics of sewage sludge O Cd
. . ' 3.0 - - - Zn?"ff) Langmuir $81 & 2k
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/mg - L7 u Eh 0 | | | |
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Fig.3 Isotherms of Zn>* and Cd®* on sewage sludge
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pH ( Eh) ; 10 mL Table 3 Langmuir isotherm constants for the adsorption
3500 r/min 30 min 0. 45 of Zn®>* and Cd*>* on sewage sludge
’ , X, /mg- g~ b R?
Lm . S0? ners
In’* 13.62 0.072 0.992
( ,1CS-2500 !
Cd*” 15. 60 0.029 0. 956
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Table 4  Adsorption capacities of Zn>* and Cd** on
different organic wastes reported in the literatures ’ 1 ’ pH
/mg * g’l . pH
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Fig.4 Changes in pH and Eh of sewage sludge suspensions with time
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Table 5 Composition of organic filling substrate and SO}~ removal efficiencies
DOC/mg-L~" /%
1 1:5 200 99.2 [10]
2 1:4 500 95.5~97.2 [13]
3 1:4 1145 99.8 [26]
4 1:10 17.9 ~20.7 63.7~70.0
( ) 5, DOC 120.0
(a) Fe —O—NO.1
SRB , &> NO2
. Eh
[ 4(b)], o
g0
£
’ ’ g
( ; ) SRB z
, i
13 =
2.2.3 Fe
6( a) Fe L L | ()_
80 100 120 140
,NO.1.NO.2
Fe 49.7 mg - L' 40.9
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Fig.7 Eh-pH diagram for Zn and Cd in sewage sludge suspension
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