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A B S T R AC T

Trinitrotoluene (TNT), a nitroaromatic explosive, is encountered groundwater contaminant that 
can pose a human health risk, even at very low aqueous concentrations. In this study, a series of 
catalytic degradation of dissolved TNT have been investigated using iron nanocatalysts (zero 
valent and its oxide) and Fe2O3 bentonite nanocomposite. The prepared nano catalysts were 
characterized via XRD, BET and TEM. The degradation of TNT by Fe-PILC, is almost complete 
after 30 min, whereas 65, 100 min on using the Fe-zero valent and Fe-oxide, respectively. These 
results indicate that the reaction rate is a strong function of the number of iron surface active 
sites, and therefore the Fe-catalysts an important reaction variable.
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1. Introduction

2,4,6-Trinitrotoluene (TNT) has been the most widely 
used nitroaromatic explosive and TNT concentrations 
have been reported to range from 10 to 12,000 mg kg−1 
at contaminated sites [1]. Most of these sites contain also 
contaminated groundwater.

Nanocatalysts have the advantage of very high 
reaction rates due to high specifi c surface areas and 
low mass-transfer restrictions. These nano-catalysts 
have been successfully tested in different reactor 
systems at the laboratory scale [2]. Zero valent iron 
treatments have been successfully applied for TNT 

degradation in water and soil treatment [3], Fenton-like
reactions using iron minerals as heterogeneous cata-
lysts is scarcely available [4], although the effi ciency 
of such processes has been clearly demonstrated for 
others organic pollutants [5,6]. Heterogeneous cataly-
sis offers signifi cant advantages. Use of iron oxides 
instead of dissolved iron may be especially advanta-
geous for in situ remediation of contaminated ground-
water where pH cannot be adjusted. The catalyst can 
be easily recovered by sedimentation or fi ltration for 
further uses.

In this paper, the synthesis of nanocomposite ben-
tonite clay based Fe, zero-valent iron nanocatalysts and 
its oxide was performed. The catalytic activity of the 
prepared nano catalysts for TNT degradation was eval-
uated in aqueous solution.




