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Fig. 1 Schematic of experimental apparatus.
A:Feed reservior, B:Ice jacket, C:Stirrer,
D:Reactor (W/Porphyrin), E:Reactor (Control)
F:Peristaltic pump, G:Thermostat,
H:Effluent reservior, I:Sampling points
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Catalytic reduction of 2, 4, 6 - trinitrotoluene
with Co®* - centered hematoporphyrin:
Temp. 38T, pH 9.0, 9. 73mM dithiothreiotol
(DTT), 0.22mM initial [ TNT].
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Fig. 3 Molecular structures:a)Co®* - centered
hematoporphyrin b)Co3®* - centered
deuteroporphyrin IX-2, 4 - disulfonic acid.
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Fig. 4 Comparison of catalytic reduction of 2,4, 6 -
trinitrotoluene with Co®* - centered
hematoporphyrin(HP) and Co®* - centered
deuteroporphyrin(DP) IX-2, 4 - disulfonic
acid:Temp. 38°C, 9.73mM DTT, 0. 36mM in-
itial(TNT], 0.17mM initial Co®* - HP, 0.17
mM initial Co®* - DP.
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Fig. 5 Catalytic reduction of 2, 4, 6 - trinitrotoluene
with Co®* - centered deuteroporphyrin IX-2,
4 - disulfonic acid in packed-bed reactor con-
taining DEAE glass beads: Temp. 38T, 6.0
mM DTT, 0.5ng/hr flow rate(0.154mM in-
itial [TNTJ).
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Fig. 6 Catalytic reduction of 2, 4, 6 - trinitrotoluene
with Co®* - centered deuteroporphyrin IX-2,
4 - disulfonic acid in packed-bed reactor con-
taining DEAE glass beads: Temp. 38T, 6.0
mM DTT, 0.5né/hr flow rate(0. 308mM in-
itial [TNT)).
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Fig. 7 Loss of 2,4,6 - trinitrotoluene in packed-

bed reactor containing DEAE glass beads:
Temp.38C, 0.308mM initial[ TNT], 6.0
mM DTT, 0.5m¢/hr flow rate.
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Abatement of TNT wastes with porphyrin —metal catalyst

by In Sung WOO*, Myung Whan HWANG** and Jeong Guk CHO***

A porphyrin-catalyzed reduction of TNT to triaminotoluene was studied experimental-
ly in both batch reactions and continuous processes.

Two packed-bed reactors were used in the continuous process for investigating effects
of the porphyrin-catalyzed reduction. One was packed with DEAE (diethylaminoethyl) -
substituted giass beads on which Co*? - centered deuteroporphyrinIX-Z. 4 - disulfonic
acid was immobilized, and the other was packed with only DEAE-substituted glass beads
for a control. As a result, the porphyrin exhibited catalytic activity in its immobilized state
up to 100 hours of operation. Based on the successful abatement of nitrocompounds by por-
phyrin-catalyzed reduction in both batch and continuous process, it became clear that this
process was recommended to be used as a pre-treatment for biological or carbon adsorp-

tion treatment of TNT containing wastes.
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**Machinery and Electric Department, National Institute of Technology and
Quality, 2 Joongang-Dong, Kyunggi-Gu, Kwacheon, KOREA
***International Cooperation Division, Korea Energy Management Corporation,
1467-3 Seocho-3 Dong, Seocho-Gu, Seoul, KOREA)

— 76— Ue L



