T 7|27 s A A 2949 A1z

J. KOSAE Val. 29, No. 1(2013) pp.27~37

Journal of Korean Society for Atmospheric Environment
DOI: http://dx.doi.org/10.5572/K OSAE.2013.29.1.27

A g Eal=olg 0|8 HFCs =854
Decomposition of HFCs using Steam Plasma

Zgel - 23 A - olthE* - o] AV
FFANADT Fehzrtd 74, AF) A&}
(20121 949 18Y A 4=, 2012+ 10¥ 26% 44,2013 149 7 A =)

Kwan-Tae Kim, Hee Seok Kang, Dae Hoon Lee* and Sung Jin Lee?
Department of Plasma Engineering, Korea Institute of Machinery & Materials
YEnpla Technologies, Inc.

(Received 18 September 2012, revised 26 October 2012, accepted 7 January 2013)

Abstract

CFCs(Chlorofluorocarbons) and HCFCs (Hydrochlorofluorocarbons) that are chemically stable were proven to
be a greenhouse gases that can destroy ozone layer. On the other hand, HFCs (Hydrof luorocarbons) was devel oped
as an alternative refrigerant for them, but HFCs still have a relatively higher radiative forcing, resulting in a large
Global Warming Potential (GWP) of 1,300. Current regulations prohibit production and use of these chemicals. In
addition, obligatory removal of existing material is in progress. Methods for the decomposition of these material
can be listed as thermal cracking, catalytic decomposition and plasma process. This study reports the development
of low cost and high efficiency plasma scrubber. Stability of steam plasma generation and effect of plasma
parameters such as frequency of power supply and reactor geometry have been investigated in the course of the
development. Method for effective removal of by-product also has been investigated. In this study, elongated
rotating arc was proven to be efficient in decomposition of HFCs above 99% and to be able to generate stable
steam plasma with steam contents of about 20%.
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Fig. 1. Photograph of the experimental setup.
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Fig. 2. Comparison of voltage waveform with and without
steam.
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Fig. 3. Comparison of current waveform with and without
steam.
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Table 1. Experimental conditions.
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Fig. 4. Change of by-product with varying amount of steam supply. The result shows generation of CF, as a by-

product (R-134a: 7.5 L/min).
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Fig. 5. Change of product with varying amount of steam
supply in the case of high concentration of reac-
tant (R-134a).
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Fig. 6. Comparison of CF, generation according to the
electric frequency.
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Fig. 7. Variation of thermo-fluidic characteristics by adopting the throat-embedded groove (Kim K.-T. et al., 2010).
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Fig. 9. FTIR spectrum on the comparison of byproducts according to the different background gas.
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Fig. 10. Characteristics of generation on NO, with vary-
ing amount of H,O supply.
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