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Abstract: The thermal pyrolysis of chlorodifluoromethane (R22) for producing tetrafluoroethylenc (TFE) has been studied using the tubular reactor
designed by the authors. The reaction temperature over 600~850 T, residence time over 0.005~06 sec, and steam/R22 ratio 3 to 30 were varied
through experiments to analyze the effect of these variables on the conversion of R22 and selectivity for TFE. We have provided the guidelines for
the optimal operation and design for the pyrolysis reactor. With increasing the dilution ratio, not only the conversion of R22 but also the selectivity
for TFE increase. The optimum range of reaction temperature was 700~750 C and the residence time 0.07~0.1 sec. In the kinetic study, first order
rate equation was fitted well with the experimental data. This indicates that the main reaction step is a CF2 generation from R22 pyrolysis. The
range of activation energy for the rate constant was obtained 44.7~48 kcal/mol.
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Figure 1. Experimental apparatus of R22 pyrolysis.
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Figure 2. Schematic diagram of the pyrolysis reactor.
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Figure 3. Temperature distribution along the reactor with and
without the pyrolysis reaction (steam temperature: 700 C, R22
temperature: 400 TC).
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Figure 4. Conversion of R22 and TFE selectivity with reaction
temperatures (dilution ratio: 6.23, residence time: 0.15 sec).
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Figure 5. Conversion of R22 and TFE selectivity with dilution
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Figure 6. Conversion of R22 and TFE selectivity with residence
time (reaction temperature: 760 C, dilution ratio: 6.2284).
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simulated results by Edward and Small model.
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Figure 8. Determination of first order rate constants for the
pyrolysis reaction in the presence of steam.
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CFC

HFP
OFCB
PTFE
R124
R22
TFE

10.

11.
12.

195

vk

* concentration of R22 (mol/L)

* initial concentration of R22 (mol/L)
* activation energy (kcal/mol)

* R22 mole fraction

: TFE mole fraction

: total feed flow rate (mL/hr)

' reaction rate constant

: preexponential factor (sec™)

* temperature (K)

 total space velocity (hr ')

: reaction volume of reactor (mL)

* conversion

- fractional change in volume of the system
: residence time (hr)

: chlorofluorocarbon

: CF-CFCl (chlorotrifluoroethylene)

* (CF2)HCI

: C3Fs (hexafluoropropylene)

. C4Fs (octafluorocyclobutane)

: polytetrafluoroethylene

- CF2HCFCl (1-chloro-1,12,2-tetrafluoroethane)
: CHCIF: (chlorodifluoromethane)

: GoF; (tetrafluoroethylene)
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