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Iron Powder for Remediation of Contaminated Soil
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Abstract:

Sulfur containing iron powder has been developed for a remediation of soil contaminated with volatile organic compounds
(VOC). Two types of S containing powders prepared by different methods were investigated. These iron powders showed
higher degradation rates of VOC than that of pure iron powder. In S containing powder prepared by an atomizing method, S
was deposited locally on an surface of particles. On the other hand, in the powder prepared by a reduction method, S was

uniformly dispersed on the surface area of iron particles. And the latter showed high degradation rate even at a low S content

as 0.04 mass%. It seems that a local cell structure on the surface of iron particles accelerates the degradation of VOC.
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Table 1 Composition of atomized iron powders

(mass%)
Si Mn S (0]
Al 0.07  0.19 0.056 0.41
A2 0.05  0.19 0.100 0.55
A3 0.08  0.20 0.480 0.43
A4 0.06  0.20 0.900 0.52
Reference 0.08 0.20 0.005 0.50

Table 2 Composition of reduced iron powders

(mass%)
Si Mn S O
Kl 0.03 0.20 0.040 1.06

Reference 0.02 0.21 0.010 1.04
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Photo 1 SEM and EPMA images of S containing iron powders
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(a) Projected part on the surface of water atomized powder particle
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Fig.1 Micro-AES depth profiles of S containing iron powders
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Fig.2 VOC degradation property of S containing water
atomized iron powder
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Fig.3 Apparent TCE degradation rate (Kons) vs. S content
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Fig.4 TCE degradation property of S containing reduced iron
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Fig.5 TCE degradation property in soil
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Fig.6 u-AES depth profiles of S containing iron powders
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