Journal of Korean Society on Water Quality, Vol. 20, No. 1, pp.32-36 (2004)

EX OfER(0IMT, AAZ)2 THNUIS 0|88t 2,4,6-trinitrotoluene(TNT) =3 ¢+

+ s wh
AN - ASY - FoIF - v - ojls” - Hey

olMCHEtn E2Zstn
'Aetistn ESsA At
“olsloixichEtn ASDiEtT}

er

Fecksim BB

(=R =Ryl

Removal of 2,4,6-trinitrotoluene(TNT) by Indigenous Grasses, Abutilon Avicennae
and Aeschynomene Indica, in Hydroponic Culture
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Abstract : In this study, uptake and translocation of 2,4,6-trinitrotoluene(TNT) by plant in a hydroponic culture was
quantified with two indigenous plant species, Aeschynomene indica and Abutilon avicennae on various initial concentrations
of TNT ranging from 20 to 80 mgTNT/L. Experiments were sterilized to exclude the activity of microorganisms and
conducted in duplicate. Weight loss of two plant species in added TNT culture media was higher than in control. At over
20mgTNT/L, there appeared to be phytotoxicity from TNT as indicated by severe yellow-chlorosis and increase of falling
leaves. TNT removal rate normalized(K) to the plant fresh weight of Abutilon avicennae and Aeschynomene indica was that
the higher TNT concentrations resulted in lower TNT removal rate normalized(K) to the plant fresh weight. Approximately
96% of the TNT in viable microflora-hydroponic culture was removed after 96h of the experiments.
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Fig. 1. Schematic diagram of hydroponic culture.
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indica and Abutilon avicennae treating four TNT
concentrations ranging from 20 to 80mg/L.
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Table 1. Extent of initial and final biomass in Aeschynomene indica at four initial TNT concentration for 168hr

Initial TNT concentration(mg/L) Initial Biomass(g)

Final Biomass(g) Weight Loss(%)

0 3.93£0.17
20.00+0.02 4.04+0.13
35.72+2.19 4.11£0.04
53.62+2.80 3.9610.16
84.88+0.51 3.84+0.01

3.94+0.21 -0.14+0.34
3.73+0.09 3.8340.19
3.63£0.01 6.11+0.44
3.20+0.18 9.60+0.92
2.91+0.03 12.11£1.58

Table 2. Extent of initial and final biomass in Abutilon avicennae at four initial TNT concentration for 168hr

Initial TNT concentration(mg/L) Initial Biomass(g)

Final Biomass(g) Weight Loss(%)

0 7.30+0.09
20.28+0.68 7.65+0.21
42.39+0.62 8.10+0.31
64.40£0.52 8.72+0.51
84.72+0.15 8.49+0.62

7.02+0.17 3.82+4.57
4.78+0.25 37.51+5.67
4,38+0.21 45.85+3.14
4.75£0.49 45.56+0.22
5.09+0.84 40.01£1.42
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Table 3. Extents of TNT removal and rate constants in Aeschynomene indica cultures at four initial TNT concentration

Initial TNT concentration TNT Mass of TNT removals First order rates constant  Plant normalized rate constant
(mg/L) removal(%) (g -FW. g" - d) &, d”) (K, mL-g" - d"
20.00+0.02 37.0+1.34 141.67+1.56 0.066+0.003 14.424+0.286
35.72+2.19 17.8+0.63 124.74+2.99 0.028+0.001 6.284+0.259
53.62+2.80 12.4+2.42 149.77+12.28 0.019+0.0007 4.838+0.449
84.88+0.51 12.1£0.38 252.58+17.23 0.018+0.0003 5.173+0.394

Table 4. Extents of TNT removal and rate constants in Abutilon avicennae cultures at four initial TNT concentration

Initial TNT concentration TNT Mass of TNT removals First order rates constant  Plant normalized rate constant
(mg/L) removal(%) (ng - FW. g" - d") (k, d") (K, mL - g' - d")
20.28+0.68 31.1£3.1 189.32+21.78 0.062+0.007 11.416+1.883
42.39+0.62 19.0+2.8 261.34+22.03 0.035+0.006 7.106+0.750
64.40+0.52 16.6£2.2 321.45+69.65 0.031+0.004 5.65210.003
84.7210.15 16.6+0.1 408.56+76.27 0.030+0.003 5.382+0.910
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Fig. 3. Comparison of pseudo-first-order rate constants(k) Time, Hours

and normalized TNT removal rate(K) for Aeschy-
nomene indica and Abutilon avicennae treating four
TNT concentrations ranging from 20 to 80mg/L.
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