J. of Korean Ind. & Eng. Chemistry,
Vol. 9. No.6, November 1998, 829-834

gEel=otol| ot CFCe 2alla

(1998'3 44 79 4, 1998 7€ 209 #He))

Decomposition Process of CFC by Thermal Plasma

Woo-Byoung Cha, Kyung-Soo Choi, and Dong-Wha Park

Department of Chemical Engineering, Inha University, Inchon 402-751. Korea
(Received April 7, 1998, accepted July 20, 1998)

2 o8 &3 wAsh s 2EF e Fo Aoz Lo CFCE ATBR0E o) §3te] asA Basoh CFCL3(CLClEs) 2 18 8o
aEgtzeh el Ahs ¥4 208 e gl A, At 300 K~5000 K $lol A4 CFClI3, Hy, Op3be) dots gietgieizy g
nEgo s CFCL3S 24 - A4 Z3e ¢ 4 Atk 4¥e 4, 4&el4 CFC113% H, O E37b29] FU4%, 2uln Yzha 174 wso)
HE FHANES MG oF AazctEad e Bt 1 A5 27 9990%0) e Rajss 29t CFCLI3 He=1/314 Ozt 2
hEeE CORe Wahg Fasdeh CFCUY/0:= 1/, 115, 12004 Hoo)7} 30]4 274942 core) Astgol F7hkAT. 2 ol e Hoi7) 3
herE SR A7 HO7F A4 H T COA ol #Aastr] MEolth DC power’t Z748td % COR 9 Aghg Wk Aol7) glglen], F4eo
ShE A% CodgtEol At Aashs A% By WABe ARS8 mmolA 4 mmE 27 & 2 we YAEER sl CORY HAslgol
7kt ok

Abstract: Concerned with environmental issuc, a new decomposition method for CFCs that caused the destruction of ozone laver was proposed.
Using thermal plasma process, CFC113 decomposed completely. In order to quantify the tendency in decomposition and recombination of CFC113,
thermodynamic equilibrium calculations were performed. The calculation was conducted with CFC113, Hz, O» at 1 atm and 300 K~5000 K. In the
experiment, products which are gencrated after decomposition in the plasma were examined by varying reacting gases(Ha, O2) flow rates and the
changes of inside diameters of quenching tubes. Decomposition products were analyzed using Gas Chromatograph. The results are very promising
with a decomposition efficiency greater than 99.99%. As to CFC113/H, = 1/3, conversion to CO decreased with increasing O, ratio. When CFC113/0»
=1/1, I/1.5 and 1/2, conversion to CO increases above H; ratio of 3. The change of CO conversion is not sensitive to power changes. As total flow
rate increased, CO conversion was slightly decreased. When the inside diameter of the quenching tube was changed from 8mm into 4mm, CO
conversion was increased due to enhanced quenching rate.
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Figure 1. Equilibrium amounts of CFC 113 1 mol.
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Figure 2. Equilibrium amounts of CFC 113, O, H.
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Figure 4. Schematic diagram of CFC 113 decomposition process.
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Table 1. Experimental Conditions

Plasma input power 5~7 KW
Ar 10 /min

Plasma generating gas

Reacting gas flow rates
CFC113 (CLClIsF3) 1.69 g/min~3.37 g/min

(15x10™ mol/s~3.0%10" mol/s)

0 0. 2 Vmin~0. 8 V/min
(15%10™* mol/s~6.0%10"" mol/s)
H, 0. 6 Vmin~1. 2 V/min

(45%10™* mol/s~9.0x10™" mol/s)

Inside diameter of

4 6 , 8
quenching tube i, b mm, ¢ mm

Table 2. 23] &

Flow Rate
; - - 3l&[%]
CFC113{g/min] Ho[4/min] 0ol 4/min]
1.69 06 02 99.991
1.69 06 0.3 99.995
1.69 0.6 04 99.992
1.69 06 06 99.990
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