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Abstract: To explore the inhibitory effect of the combined use of trifluoroiodomethane and carbon dioxide on methane
explosion, a 20-L spherical explosion experimental system was used to carry out explosion experiments under different
methane volume fractions when the two were used alone and in combination. The variation law of methane explosion pressure
characteristics under different working conditions was studied. The results show that after adding trifluoroiodomethane and
carbon dioxide, the explosion limit of methane is gradually reduced, and the effect of trifluoroiodomethane on the explosion
limit of methane is more obvious. When the volume fractions of trifluoroiodomethane and carbon dioxide reached 5.5% and

32.0%, respectively, the upper and lower explosion limits of methane coincided, and at this moment the corresponding critical

« WFREHER: 2021-09-15; {&EIHER: 2022-04-26
E2WmB: EEHARB#ES (52174200); FH K E S04 TR (2021 YFB4000905 )
F—1EE: BAW1982— ), 5, Wi+, BIHIE, chengfm@xust.edu.cn
BEEE: M ML(1993— ), 5, LR A, 1538478605@qq.com

065402-1


http://dx.doi.org/10.11883/bzycj-2021-0386
http://dx.doi.org/10.11883/bzycj-2021-0386
mailto:chengfm@xust.edu.cn
mailto:1538478605@qq.com

5 42 & FEI7H, 45 CFIHICO, M He-25 U KE SLBR oY % 6 3

oxygen volume fractions were 17.85% and 12.50%, respectively. The affection mechanism of trifluoroiodomethane on the
explosion limit of methane is different from that of carbon dioxide, and it does not exert an inhibitory effect mainly by reducing
oxygen. The inhibition effect of trifluoroiodomethane on methane explosion is significantly better than that of carbon dioxide.
Compared with the decrease ratio of the maximum explosion pressure and the maximum explosion pressure rise rate of 9.5%
methane, the suppression explosion effects of 5% trifluoroiodomethane are about 6 times and 5 times as strong as those of the
same amount of carbon dioxide. After carbon dioxide is mixed with a small amount of trifluoroiodomethane, the suppression
explosion effect is greatly improved. Furthermore, the higher ratio of adding trifluoroiodomethane, the more obvious the effect.
When the volume fraction of trifluoroiodomethane is greater than or equal to 1.0%, the magnitude of the drop in the maximum
explosion pressure of methane has increased due to the increment of carbon dioxide units. It is indicated that the addition of
trifluoroiodomethane has the dual effect of improving the explosion suppression effect and enhancing the explosion
suppression efficiency when carbon dioxide is used to suppress methane explosion.

Keywords: methane explosion; trifluoromethyl iodide; carbon dioxide; explosion pressure; explosion suppression
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Fig. 1 The experimental device
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Table 1 Experimental conditions

G T8 G T8 G T

1 9.5%CH, 11 9.5%CH,+15.0%CO, 2 9.5%CH,+1.0%CF,I+14.0%CO,
2 9.5%CH,+0.5%CF,] 12 9.5%CH,+20.0%CO, 23 9.5%CH,+1.0%CF,I+19.0%CO,
3 9.5%CH,+1.0%CF,I 13 9.5%CH,+25.0%CO, 24 9.5%CH,+1.0%CF,[+24.0%CO,
4 9.5%CH,+1.5%CF;] 14 9.5%CH,+0.5%CF,I+4.5%CO, 25 9.5%CH,+1.5%CF,1+3.5%CO,
5 9.5%CH,+2.0%CF,I 15 9.5%CH,+0.5%CF,[+9.5%CO, 26 9.5%CH,+1.5%CF,[+8.5%CO,
6 9.5%CH,+3.0%CF,] 16 9.5%CH,+0.5%CF,I+14.5%CO, 27 9.5%CH,+1.5%CF,I+13.5%CO,
7 9.5%CH,+4.0%CF,I 17 9.5%CH,+0.5%CF,I+19.5%CO, 28 9.5%CH,+1.5%CF,I+18.5%CO,
8 9.5%CH,+5.0%CF,] 18 9.5%CH,+0.5%CF,1+24.5%CO, 29 9.5%CH,+1.5%CF,1+23.5%CO,
9 9.5%CH,+5.0%CO, 19 9.5%CH,+1.0%CF,[+4.0%CO,

10 9.5%CH,+10.0%CO, 21 9.5%CH,+1.0%CF,1+9.0%CO,
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Fig. 2 Effect of CF;I and CO, on the explosion limit of CH,
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Fig. 4 Effect of CF,I and CH, on methane explosion pressure curve
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Fig. 5 Effects of CF;l and CO, on the pressure parameters of CH, explosion
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