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The Effects of Environmental Conditions on the Reduction
Rate of TNT by Fe’

Bumbhan Bae

Department of Civil & Environental Engineering, Kyungwon University

ABSTRACT

The effects of environmental conditions, initial dissolved oxygen concentrations, pH,
and the presence of electron carrier vitamin By, on the reduction rate of TNT by Fe’ was
quantitatively analyzed using a batch reactor. In all experiments, TNT reduction was best
described with a first order reaction and the reduction rate decreased with the increase in
the initial DO concentration. However, the specific reaction rate did not decrease linearly
with the increase in the initial DO concentration. In the presence of HEPES buffer 0.2
and 2.0 mM(pH 5.7+0.2), the specific reaction rate increased more than 5.8 times, which
showed reduction rate is rather significantly influenced by the pH of the solution. To test
the possibility of reaction rate enhancement. well-known electron carrier(or mediator),
vitamin By, has augmented besides Fe’. In the presence of 8.0 /L of vitamin B, the
specific reaction rate increased as much as 14.6 times. The results indicate that the
addition of trace amount of vitamin B;, can be a promising rate controlling option for the
removal of organics using a Fe® filled permeable reactive barrier.
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Fig. 1. Schematic diagram of the role of electron carrier on the reduction of organics

(Schwarzenbach et al., 1990)
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Fig. 2. The effect of initial dissolved oxygen
concentration on the reduction of TNT
by Fe®
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Fig. 4. Changes in TNT concentration in the
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Table 1. Calculated TNT reduction kinetic constants under a specified initial DO concentration

Initial DO K, (min ") {12 (min) k. (min~'m L) r
concentration(mg/L)
00 12.8% 10 542 2.96 %1072 0.990
2.0 80X 10 86.6 1.86X 107 0975
40 72%10°" 96.3 1.67x10°2 0958
6.0 52%107 1333 120X 107 0.749
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Table 2. Calculated TNT reduction kinetic constants in the presence of HEPES buffer

HEPES(:zﬁt;ntmuon k. (min™") t2 (min) k,(min 'm™2L) P
0.0 1.20x 10 57.8 278X 107 0.989
0.2 6.62x 107 10.5 1.53x10™ 0.996
20 700X 102 9.9 1.62X 10" 0.962

Table 3. Calculated TNT reduction Kinetic constants in the presence of vitamin B,,

Vitamin B, - . inTim 2
concentration (/L) K, p{min™") tiz2 (min) Kk (min 'm™L) r
0.0 1.33x107? 52.1 3.08x107? 0.990
0.8 1.49%x 10 46.5 345%x 107 0.975
4.0 8.78 X 107? 7.97 2.03x10™ 0.749
8.0 1.95x 10 3.55 451x10™ 0.958
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