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ABSTRACT

The decomposition of tetrafluoromethane has been investigated with the reaction mechanism proposed for
freely propagating CH4/CF4/O2/N, premixed flames on the oxygen enrichment. The factors affecting on the
removal efficiency of tetrafluoromethane were analyzed. The increase in flame temperature due to oxygen
enrichment has a great influence on the removal efficiency of tetrafluoromethane. At the same oxygen
enrichment condition, the removal efficiency in the rich flame is higher than one in the lean flame. The increase
of the F/H ratio leads to decrease the flame temperature and the removal efficiency of tetrafluoromethan is
decreased at the flame temperature of 2600 K or lower, The elementary reactions that dominate the con-
sumption of tetrafluoromethane are (R1) CF4+M=CF;+F+M and (R2) CF4+ H=CF; + HF. (R1) has the
greatest effect on the consumption of tetrafluoromethane under the oxygen enhanced flames.

Key Words : Perfluorocarbons, Tetrafluoromethane, F/H ratio, Oxygen enhanced combustion, Removal
efficiency, Premixed flame
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¢  : equivalence ratio X; : mole fraction at initial point

Q : oxygen enrichment ratio Xo : mole fraction at final point

S, : flame speed of CHy/air flame F/H : ratio fluorine of hydrogen mole

S. : flame speed of CH4/CFsair flame
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Table 1. Flame conditions used for calculations
Pressure 1 atm
Initial temperature 300 K
equivalence ratio 0.7 ~ 14
Oxygen enhancement 021 ~ 04
F/H ratio 0 ~ 0.05
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Fig. 1. The profiles of major species for CH4/CF./Air flame
at ¢=1 and F/H=0.01.
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Fig. 2. The profiles of temperature and heat release rate
for CH4/CF4/Air flame at ¢=1 and F/H=0.01.
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Fig. 3. The relative flame speed as a function of CF4 con-
centration for stoichiometric CHs-air flame.
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O2/N; flame at F/H=0.01.
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Fig. 5. The removal efficiency of tetrafluoromethane with
respect to equivalence ratio for CH4/CF4/O2/N;
flame at F/H=0.01.
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$=0.8.
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Fig. 9. The consumption path of tetrafluoromethane for
CH4/CF4/O2/N; flame at $=1 and F/H=0.01, (a)
0=0.21 and (b) Q=0.3.
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