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ABSTRACT : The double sheeted permeable reactive barrier containing two different reactive materials can be applied to remediate
the groundwater contaminated by nutrients and heavy metals. In this study, in order to evaluate the removal efficiency of contaminants
including ammonium, cadmium and phosphate by double layered permeable reactive barrier containing zeolite and steelmaking slag,
column tests were performed. In addition, nonequilibrium reaction in column tests was analyzed by two-site nonequilibrium advection-
dispersion model. Column test results showed that zeolite is effective for removal of ammonium, while steelmaking slag is effective
for removal of phosphate and cadmium. The sequential reaction of zeolite and steelmaking slag gave the better removal efficiency
for ammonium.
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Table 1. Constituent and concentration of zeolite and steelmaking

slag
. Zeolite Steelmaking sla;
Constituents (% by wt) % by v%t.) g
SiO; 77.14 15.21
AlLO3 12.97 5.59
FeO; 2.31 38.13
MgO 0.89 3.15
CaO 1.72 37.32
Na,O 2.00 0.33
K0 2.97 0.16
Total 100 100

Table 2. Basic properties of zeolite and steelmaking slag

Parameters Zeolite Steelmaking slag
Specific surface area (mz/g) 27.0 5.74
Cation exchange capacity 100 133
(cmol/100 g)
pH 6.6 12.6
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Fig. 1. Schematic diagram of column test
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Fig. 2. Two types of double sheeted permeable reactive barrier
with zeolite and steelmaking slag as reactive materials
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Fig. 3. Column test with zeolite and steelmaking slag
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Table 4. Retardation factors obtained from column tests

Thickness ratio of Retardation factor (Rf)
zeolite and slag Ammonium Phosphate Cadmium
185.9 48.95
10:0 5 - 5
(£2°=0.99) (£2°=0.99)
111.2 38.25 101.3
8:2 5 N 5
(R°=0.98) (R7=0.98) (R°=0.92)
109.1 120 156.1
5:5 5 5 5
(12°=0.98) (£27=0.99) (1°=0.99)
37 67.3 122.4 207.1
’ (R*=0.94) (R*=0.86) (R*=0.98)
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