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Abstract : In this study, an eco-friendly combustion process of waste 2,4,6-trinitrotoluene (TNT: 2,4,6-trinitrotoluene) was
developed, and fundamental data for the quantity of the organic matter in the final combustion residues is presented. Because
complete combustion of TNT is not possible theoretically, the combustion process was optimized to reduce organic matter
content in the combustion residue by performing measures such as heating time changes, addition of propellant material, and after
treatment using a high-temp electrical furnace. From the results, it was confirmed that the organic matter content in the residue
could be decreased to 7 ~ 10% with each method. The quantity of the organic matter could be minimized by optimizing the
combustion conditions of the process. With only a combustion time increase, the amount of organic matter in the combustion
residues was measured at about 9 wt%. The environmental friendliness of the final exhaust gas was also confirmed by real time
gas component analyses. In addition, the organic contents could be reduced by a further 2 wt% by applying an additional heat
treatment using an external electric furnace after the first incineration treatment. In the combustion process of propellant added
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waste TNT, it was found that various TNT wastes could be treated using the same eco-friendly protocols because the organic

content in the residue decreased in accordance with the amount of propellant. The amount of the organic matter content produced
by all these methods fulfilled the requirements under the Waste Management Act.
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Table 1. Oxygen balance values of some well-known explosives

Materials Chemical formula | Oxygen balance [%]
Ammonium nitrate NH4NO; +19.99
Nitroglycerine C5;Hs(NO3); +3.52
Lead Azide Pb(N3), -5.49
RDX (O.NNCH,); -21.61
Nitroguanidine (NH2),CNNO, -30.75
TNT C¢H>(NO,);CH;3 -73.96
Table 2. Physical properties of TNT
Property TNT Unit
Density 1654 kg m*
Heat capacity 1077.89 Jkg' K
Molecular 0.227 kg mol™!
Melting point 353 K
Latent heat of melting 22295 J mol”!
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Figure 1. Flow diagram of waste-TNT disposal procedure.
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PRF: Pressure Release Flap, DC: Discharging Conveyor, BK: Burn out Kiln, FC:
Feeding Conveyor, FR: Feeding Room, PW: Protecting Wall, CAF: Combustion Air
Fan, TS: Table Scale

Figure 2. A schematic diagram of primary incineration apparatus.
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Figure 3. DSC spectra of fresh TNT (2 years after the production)

and waste TNT (10 years after the production).
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Table 3. Element amount obtained by SEM-EDS

Elements TNT [wt%] Combustion Residual [wt%]

C 41.91 93.28
O 39.7 6.72
N 19.20 0
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Figure 4. Organic matter content changes by the function of the
heating times.
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Table 4. Some well-known harmful component analyses from the final exhaust gas

Metrics Environmental standard Measured value Analysis method
Dust 20 mg Sm” 0.9 Weight method
SOx 50 ppm 8.71 Precipitation titration
CcO 200 ppm 1 Electrochemistry method
NOx 90 ppm 45 Electrochemistry method
NH; 30 ppm 4.12 Absorptiometric analysis
HCHO 10 ppm 0.109 Absorptiometric analysis
H.S 10 ppm 0.04 Absorptiometric analysis
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