A 323 KOSCO SYMPOSIUM =& (2006 % &)

75

A A AAHoE 2o A% BA A7\ AR A2 o
FAPAN A FEE GF AEAD QA S e v 0 @wdel B7] o
2 He A7 g wags AsAes gas D FL T B R e e g
T YE FAeldh ol#@ HIE A A A A Bzt 7.%;: Woll &8k 9 4(CNH7
2A7k 9= de PCBs 53 2e vpad ¥ o ¥ = Haune
24% 332 (Halogenated Hydrocarbon)e] &

b F %?ﬁ-?-%‘i’gJ g - AgdAE

FART - FEAT AL AFET - FFA

Disposal of Highly Toxic Wastes by using High Temperature and

High Pressure Combustor
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ABSTRACT

Disposal of highly toxic wastes like polychlorinated biphenyls (PCBs) is very difficult.
These substances create a growing mountain of problematic waste that has to be
disposed properly. Conventional technologies that are based on common burning(rotary
kiln, ~1100C) and plasma technology(~10000T) do not satisfy important conditions. for
example, complete combustion of the toxic waste and the price of waste disposal. The
combustor like a rocket engine is operated at relatively high pressure(~15bar) and
relatively high temperature(>3000C) that are ideal for the complete destruction of
extremely toxic substances. In this study, test compound(o-DCB} was dissolved in
kerosine with a concentration of 10%. Pure gas oxygen was used as an oxidant.
Analysis showed that the destruction efficiency achieved for o-DCB was 99.9999% or
better. The results show that a combustor based on liquid propllant rocket technology is
a validated tool for the disposal of highly toxic waste, and a good alternative technology
when applied to the destruction of extremely toxic wastes.

Key Words @ High Temperature & High Pressure Combustion, Toxic Waste, Liquid
Propellant Rocket Engine
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UHC unburned hydrocarbon

O/F oxygen/fuel(waste) ratio M;,, mass feed rate

DE destruction efficiency M,,, mass emission rate
PCBs polychlorinated biphenyls
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Fig. 1 Overview of the process
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Fig.2 Schematic diagram of high
temperature & high pressure combustor
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Table 1. Flow rate of oxidant and waste

Oxidant(g/s) Oxygen 110
DCB(10%)
Waste(g/s) | + Kerosine 100
(90%)
O/F Ratio 1.1
Chamber Pressure(bar) 175

Fig. 4 Operation of cyclogram

- AVi21: DCB mode, The Period of Sampling
- AV102: Kerosine mode

- AV202: Oxidant (Oxvgen)
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Table 2. Composition of dry flue gas

-

Species [Unit} Cgicen@gg“‘ Ref
02 % 0.001 3
co | % | s 4 Gas
Analyzer
NOx |ppm - 140
HCN |ppm - ND
Sampler/
HCI pom) 393 2 Indicator
Clz ppm 3.4 16

D: Exit of combustor

@: After 2nd combustor

*: estimated by CEA code[3]
N.D: not detected.
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Table 3. Destruction efficiency of o-DCB

Feed
rate 10.1
(g/sec)
Emission
Conc.
(ug/Nm’)
Flue gas
Flowrate 13
{Nm'/min)

DE (%)

10%
DCB

DCB

GC-MS
analysis

99.9999

to
fu'd
¢ 4

rl«N?&
of B L 2

B3t R 4YsE A F FAE S, &
g §E ERY £ Uds AW gidxn &
L EARE B vlee] AA Mgaizye g8
37 M e Aeded diE AT dLE
Ao g R OAAHAY Tl g

g F3t9 ZESOoF & Aolth

lu of tlo Lo 2% o rlo 1@ 3 N oy B 2

Ao rgh
2R
H b
il

o

028

{1] Shin, S. K, Kim, H. J. and Chung, D."A
Study on the Appropriate Management of
PCBs~-Containing Wastes,"Report of NIER,
Korea, 2005

[2] UNEP Chemical,”Survey of Currently
Available Non-Incineration PCB Destruction
Technologies,”"UNEP, 2000.

[3]1 Gordon, S. and Mchride, ].,”Computer
Program for Calculation of Complex Chemical
Equilibrium Compositions and Applications,”
NASA, 1994,



