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ABSTRACT

The purpose of this study is to compare the degradation characteristics by subcritical water of RDX contaminated soil
using batch mode and dynamic mode devices. First, upon application of RDX contaminated soil, RDX treatment
efficiency was increased with increasing the temperature in both modes. At 150°C, the treatment efficiency was 99.9%.
RDX degradation efficiency got higher with lower ratio of solid to liquid. However, the treatment efficiency in the
dynamic mode tended to be decreased at a certain ratio of solid to liquid or lower. The treatment efficiency was increased
when it took longer time for the reactions in both modes. As the results of analysis on concentration of treated water after
subcritical water degradation, the RDX recovery rate of dynamic and batch modes at 150°C was 10.5% and 1.5%,
respectively. However, both modes showed very similar recovery rates at 175°C or higher. RDX degradation products
were analyzed in treated water after it was treated with subcritical water. According to the results, RDX degradation
mechanism was mostly oxidation reaction and reduction reaction was partially involved. Therefore, it suggested that most
of RDX in soil was degraded by oxidation of subcritical water upon extraction. According to this result, it was found that
both batch and dynamic modes were very effectively applied in the treatment of explosive contaminated soil.
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Fig. 1. Schematic diagram of Lab scale batch mode subcritical reactor.
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Fig. 2. Schematic diagram of Lab scale dynamic mode subcritical reactor.

QAEE AH3te] AHgEIAT). AALHES] RDXY F
1:2 o1 At F%O}gif: Exﬂo He=el _ _/LZ Table 1. Physical and Chemical characterization of RDX
T oF 12mgkeelH], koS RDX AEEs contaminated soil
2737] 918l o] Bl F7HH02 RDXE spikingdle] —
. Specification Results
AT L AT Az AFE-E RDXE 1000 mg/L & —
) Particle size distribution (%)
%] RDX standard solutions- Accustandard*25E Sand 902
Qafo] AFEBIT. QAL olHEY RDXE £8T g 73
3 o)|AS Eokyle] 11 wE Hylsle] EkS AAZ Clay 25
o2 ZA7|A 3 T wRlZIE o]gste] wHks o A Water content (%) 7.5
ol 24A7F AZEIA AP oH, olwe] 2UES] Organic content (%) 0.6
% FEE 590-889 mgke WSOl i) ot A P o o
=2 3olaly] Palo] QUES 4 = a2 o] 7t RDX concentration in soil (mg/kg) 889.8
7 A A sl BAF 29 £ 10 mgkg HOA T
As} HUe-S RIS Alxd Ede] £ sj3hy & 1~150 atm 23} 100~300°C 22| oAl Z710) A
€ Table 19 Yehygich, P 2ANA wheke F BARE Ao &l
AWM Relel FHE W Ho] fare] gavt dol
2.2.2. HHXIE OFYAH A W] AR olefgh f g e Bl IR0

olA] Z71& Eo] AHslol = (100°C, 1 atm)i- S M) sh=t] B Aelas olEg oldAlgre] AdS
B} A} 7|37} FEShs AR (Critical point : 374.2°C, o]83le] RDX LAEY] el 28313t
2183 atm) ©]3}e] &xo} FHHIAE HWIh B W2 RDXE 29" EAE 10-20gS 100 mLY]

J. Soil Groundw. Environ. Vol. 20(6), p. 95~102, 2015



98 HAY - o] - o]H7 -

Table 2. The analytical condition of GC-ECD for explosives
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Table 3. The analytical condition of HPLC for explosives

Instrument Agilent 6890 GC Instrument Younglin M730D HPLC
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Fig. 3. Effect of water temperature on the removal of RDX from
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