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Degradative Solidification/Stabilization of Liquid Waste Containing Chloroform and
Methylene Chloride by Cement/Slag/Fe(II) Systems

Joseph Seong - Cheol-Hong An* - Won-Ho Choi - Joo-Yang Park’

Department of Civil Engineering, Hanyang University - *Environmental Management Corporation

ABSTRACT : Degradative Solidification/Stabilization(DS/S) is a modification of conventional Solidification/Stabilization(S/S) that incorporates
degradative processes for organic contaminant destruction with the low cost of conventional S/S. Inorganic contaminants are immo-
bilized and chlorinated organic contaminants are destroyed by DS/S treatment. In this study, a DS/S using cement/slag/Fe(I) systems as
binder was investigated to assess its effectiveness in degrading chloroform(CF) and methylene chloride(MC) contained in hazardous liquid
wastes. The initial concentration of CF was 0.26 mM, 1.0 mM, 84 mM, 25 mM and 42 mM and Fe(Il) was 200 mM. The result
showed that degradation of CF in various concentration was in one kind reaction as pseudo-first-order and 95% of 0.26 mM initial
concentration of CF was removed in five days. 50 mg/L of heavy metal was added in order to accelerate the rate of degradation of MC
and initial concentration of MC was 3.50 mM however, degradation did not occur in system. Thus additional studies needed for degra-
dation of MC and more studies on other reaction pathways products will help elucidate reaction mechanisms and pathways for chlori-
nated methanes in cement/slag/Fe(Il) systems.
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Table 1. Chemical composition of the Portland cement(Type
I) and steel converter slagg’g)

Components Ca0 [Si0,|ALO3MnOMgO|SO3[FeO|Fe,03

Ssangyong cement(wt. %) [61.6 |21.7| 5.7 | - |28 (22| - | 3.2

Steel converter slag(wt. %) #0.06/9.97 | 1.09 |4.06(7.68| - [21.9{12.24
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Fig. 2. Kinetics of CF degradation in cement/slag/Fe(Il) sys-
tems with various initial concentration of CF(C/Cy=
Recovered/Spiked).
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Fig. 4. Kinetics of MC degradation in cement/slag/Fe(I) sys-
tems with heavy metal(C/Cy = Recovered/Spiked).
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