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Table 1 Experimental results
@ 12mm glass tude

sl Lfem)

Run |PETH, | hlem A ignl |t (ma) USSR ()
1 04 |98)100|l044] 'x | 2410] 1860
2|02 |98| 6oloz2] x | 2500|1550
302 |97|100loz2] x | 1670] 990
4103 | 97lioolo3as| x | 2700|1410
S|lo2 | 97| 60fo22] x |2600|1470
6|02 |98]| 40|022] O |2660]|2210
7|08 |9slioolos| O | 2880|2060
8l o2 |98 60loz2| O |2600|2080
9| o6 | s-8|lioo]|oes] O |2700]|2/120
10| 0.4 | 97|100|044] O |2500|2010
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Fig. 4 Experimental apparatus for observation
in the explosion chamber

$°1050

| e

Fig. 5 Experrimental apparatus for pressure
measurement at the top of the explosion
chamber
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Table 3 Reaction scheme

Rate Const. kaloaTBexp(-Ea/RT) A B Ea(K/mol)

1. Hy +0, ~ HO, +H 13.82 0 58.35

2. B +0, +0 + OH 14.35 (] 16.81

3.0 + H, +H + OH 10.26 1 8.9
4. H, +OH - H + H0 13.34 0 5.15
5. H +0, +M~HO, + M 15.30 0 -1.0
6. HO, +M~+H +0, +M 18.69 -1 47.85
7. H +0H + M~ Hzo +M 22.85 -2 0

8. 2H + M+ H, + M 15.48 ] 0

9. CH, +M+CHy +H +M 17.10 0 88.4
10. CH, +H ~ CHy +H, 4.1 (] 11.9
11. CH, +0 ~CH; +OH 13.2 0 9.2
12. CH, + OH + CHy  + Hy0 3.50 3.08 2.0
13. CHy + OH + CH,0 +H, 12.6 0 0
14. CHy +0 ~ CH,0 +H 4.1 0 2.0
15. CH; + 0, ~CH,0 +0 +H 13.4 0 29.0
16. CH,0 +M+CHO +H +M 16.7 0 72.0
17. CH,0 + OH + CHO  + H,0 1.7 0 6.3
18. CH,0 + H ~ CHO  + H, 12.6 0 3.80
19. CH,0 + 0 + CHO + OH 13.7 0 4.60
20. CHO + M+ CO +H +M 4.2 0 19.0
21. CO +0 +M =+ CO, + M 15.80 0 5.1
22. CO + OH ~C0, +H 7.1 1.3 -0.80
23. c0, +0O -~ CO +0, 12.40 0 43.80
2k. co, +H ~ CO + OH 9.43 1.3  22.0
25.C0 +o0, +C0, +0 11.25 0 37.26
26. CHO + O, + CO + HO, 12.50 0 7.0
27. CH3 + CHy ~ CyHg 12.95
28. C,Hg + CHy  + CHy 19.35 0 0.08
29. CHg + H ~ CHig + Hy 2.73 3.5 5.2
30. C,Hg + OH + CHg + HyO0 13.05 (] 2.45
31. C,Hg + 0 > CoHg + OH 13.4 0 6.36
32. c?n5 +M~+CH, +H +M 153 ] 30.0
33. C Hg + 0, « C,H, + HO, 12.0 0 5.0
34. C,H, + M+ CH, +H, 7.4 79.28
35. C,H, *M->CHy +H +M 17.58 0 98.16
36. CoHy + 0O + CHy  + CHO 12.52 ] 1.13
37. C,H, + 0 + CH,0 + CH, 13.4 0 5.0
38. CHy + H ~ CHy +H, 7.18 2 6.0
39. C,H, + OH * CHy + H0 12.68 0 1.23
40. C,H, + OH + CHy  + CHy0 12.3 0 0.96
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A B Ea(x/cal/mol)

u1, C,Hy *M+CH, +H +M 14,9 0 31.5

42. CyHy + 0, + C,H, + HO, 12.0 0 10.0

43. CHy + 0, -+ 2HCO 12,6 0 28.0

44, CcH, + H + C,H  +H, 14,3 ] 19.0

s, C,H, + OH + C,H  +H,0 12,78 0 7.0

46, C,H, + OH ~ CH; +CO 12.08 o 0.5

47. C,H, + 0 + C,H +OH 15.51 0.6 17.0

48. CH, + 0 + CH, +CO 13.83 o 4.0

49. C,H + 0, + CHO + CO 13.0 0 7.0

50. CH, + 0, + CHO + OH 14.0 0 3.0

51, CHy +0, - CHBOZ(k;) 12.04 o 0

52. CH30,+ CHaO, = 2CH40 + 0, 11.0 0 0

53. CHj0,+ CH, = CH30,H+ CH 13.0 0 14.0

54, CH30,H + CH30- + OH(k,) 15.6 0 -4y .0

55. CH30 +M+CH,0O +H +M 14,0 0 =25
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The Propagation and the Quenching Processes of the Flame behind
the Shock Wave of the CHs-Air Mixture

IIl. Studies on the Three Dimensional Shock Wave

by Kuniaki Yoneda®, Tetsuro Asaba*, Hidenori Matsui**
Hiroyuki Matsui* and Mitsuo Koshi*

The shock initiated ignition of the CH ;- Air stoichiometric mixture in the three
dimensional space was investigated in order to simulate the Mortar Test.

The behavior of the flame in the shock wave generated by the detonation of the
explosives was observed. It was found that the flame in the explosion chamber was
quenched once, and then re-ignited again by the reflected shock wave from the wall.
The mechanism of this re-ignition was discussed based on the chemical reaction
kinetics.

(*Department of Reaction Chemistry, Faculty of Engineering, Univ. of

Tokyo7-3-1 Hongo Bunkyo-ku Tokyo, 113 Japan
**The Reseach Institute of Industrial Safety Tokyo, Japan 1-4-6 Umezono
Kiyose—city Tokyo, 204 Japan)
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