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Removal of NAPL TCE using Cement/Slag contained Fe(II)
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Abstract

The decompostion characteristics of NAPL TCE in cement/sag/Fe(ll) system were studied with various TCE concentration
and amounts of binders (cement/dag) For analyses of the TCE degradation by cement/slag/Fe(I1), TCE solution injected using
gas-tight syringe after TCE solution dissolved a methanol. Initial concentrations of TCE are 0.42 mM, NAPL condition 11.7
mM and saturated condition 16.8 mM respectively. The result showed that the cases of 8.4 mM and 4.2 mM are decreased 88%
of total TCE concentration within 18 days. NAPL condition 11.7 mM was decreased 84% within 50 days and saturated con-
dition 16.8 mM was decreased 60% of total TCE concentration within 60 days respectively. This showed that degradations of
TCE in various concentrations were in one kind reaction as pseudo-first-order. TCE was dissolved as aqueous solution before
degraded. The reaction rate was increased 0.12 day 2, 0.24 day™, 0.31 day ™ when the mass of media 0.1, 0.2, 0.3 S/L rate was
increased. TCE reaction speed is affected by cement/dag surface ares in this system. When HDTMA, experimental facter, was
added, TCE decomposition rate was high despite the high concentration of NAPL. and The decompostion characteristics of
NAPL TCE in cement/dag/Fe(ll) system were studied by using modeling.
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Table 1. Chemical compositions of the Portland cement(type 1) and the steel converter slag

Component Ca0 SO, Al,O3 SO; MgO MnO Fe,0Os FeO
Ssangyong cement (wWt%o) 61.6 21.7 5.7 22 2.8 - 32 -
Stedl converter dag (wWt%) 40.06 9.97 1.09 - 7.68 4,06 12.24 21.9
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Fig. 1 Effects of initial TCE concentrations on TCE degradation
kinetics
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Fig. 2 Effects of ratios on TCE degradation kinetics
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Fig. 5 Degradation of TCE by cement/slag/Fe(ll) with HDTMA
(Initial TCE Concentration.=16.8 mM)

Table 2. Experimental Conditions

Ratio (Solid/Liquid) TCE conc.(mM) e Fe(ll) conc.(mM) k(day™) k/Fe(Il)
0.1 84 4 200 0.12 0.0005
0.2 84 4 200 0.24 0.0012
0.3 84 4 200 0.31 0.0015
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Fig. 6 Modeling of TCE degradation kinetics
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