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A Study on the Removal of TNT(2,4,6 —trinitrotoluene) using Marsh and Pond Type
Microcosm Wetland Systems
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*Department of Environmental Engineering, Ewha Womens University

ABSTRACT : This study was carried out to investigate the removal of TNT (2,4,6-trinitrotoluene) in the batch and continuous type
microcosm systems consisting of marsh and pond. First, the batch reactor study showed that TNT (10 mg/l) was completely removed in
the marsh and pond system within 20 days. The major reductive metabolites of TNT include 4-amino-2,6-dinitrotoluene (4-ADNT), 2-
amino-4,6-dinitrotoluene (2-ADNT), 2,4-diamino-6-nitrotoluene (2,4-DANT), and 2,6-diamino-4-nitrotoluene (2,6-DANT). These metabolites
concentration also decreased during further treatment. The continuous reactor systems combining marsh and pond indicated the similar
pattern of TNT degradation and the metabolites production. Among the continuous reactor combinations, marsh-pond system showed more
stable TNT removal and metabolites production. The toxicity of the effluent from the continuous system was examined by Microtox
Assay using Vibrio fischeri. The result showed that the effluent toxicity was reduced below toxicity endpoint (ECs) afer continuous
marsh pond system, indicating that metabolites of TNT are less toxic than TNT itself Based on the results;, TNT contaminated
wastewater can be efficiently treated using marsh and pond wetland systems.
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Table 1. The summary of the marsh and pond reactor con-
figuration

Marsh Pond

35 cm X< 50 cm

Reactor size (i.d X height) 35 ¢cm X 60 cm
Water level 25 L 50 L
upper part: sand (15 kg)

Material intermediate part: gravel

(15 kg, id 10~20mm)

lower part: gravel
(10 kg, i.d. 40~60 mm )
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Table 2. Composition of medium, salts for wetland microbial

communities
Component Conc.{mg/L)

KoHPO, 5000
NaHPO; - H,O 2875
NHC1 200
MgCL - H,O 100
CaCl, - 2H0 40
Na;S0; 19.7
FeCl; 39
MnCl, 0.95
ZnCl 0.66
CoCl; - 6H0 0.58
CuCl; - 2H,0 0.3
NaMo4 - 2H,0 0.46
Na;B407 - 10H0 0.2
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Fig. 3. TNT removal and its metabolites production in marsh
type batch reactor: (a) marsh top, (b) marsh bottom.

Table 3. Summary of removal efficiency(%), first-order rate
constant(day™), and the metabolites production in
the marsh and pond during the batch type expe-
riments

Baich TN (%) T-P (%)

TNT(%) metabolites(%) k (day™)

microcosm removal removal
top 55.0 20.1 0.026 89.5 26.0
marsh
bottom  99.0 52.0 0.218 96.0 58.0
top 50.0 12.0 0.023 97.0 n.d
pond
bottom  99.9 67.0 0.254 100 553

*k : pseudo-first order rate constant for TNT degradation.
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Fig. 4. TNT removal and its metabolites production in pond
type batch reactor: (a) pond top, (b) pond bottom.
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Table 4. The summary of results in the continuous marsh
and pond systems

TNT removal total metabolites

reactor %) production (%) major byproducts
Marsh-Marsh 85.6 25.6 ADNT
Pond-Pond 92.0 192 ADNT
Marsh-Pond 88.5 435 DANT
Pond-Marsh 95.4 35.8 DANT
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Fig. 7. TNT degradation in (a) marsh-pond and (b) pond-
marsh continuous wetland systems.
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