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Diffusion Theory of Combustion of Methane in Air
by Tsutomu Murata and Kazumi Tanaka

1. The chain carriers in methane oxydation reaction are formed by collision batween
formaldehyde and oxygen. According to the diffusion theory of gas reaction, the
concentration N of the chain carriers is expressed by the equation

n 1 f . an )
::_= Pyt :7 (\?La‘r )+Eu
where D diffusion cocfiicient

a=number of effective collision between HCHO and O

7=distance in spherical coordinates.

2, We select the initial condition as n=ny in the regior 0<7=7, at time t==0, then
the general solution is.

L5 e 1 ( To=7"\ [ Yot
w L2 | %\2/ D

-'+‘P(\ 2/
2 =y
¢ (z) =v_?r-- lu e~

3. The concentration of chain carriers in initial reaction region decreases as long

-l -
T

-3y E e 3

2Dt !'j'

sin |

as 0.4 millisecond, and in creases rapidly after that period.

4. The steady propagation velocity of combustion of gas is expressed as,/dal),
and the calculated velocity for the mixture of 92CHy-air is 38.1cm/sec.

5. The action of inhibitors such as NaCl and sea-weeds containd in Coal mine
explosives should be considered as regard to not only their thermal effect but
also the time of their action.
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