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- ABSTRACT

In this study, a non-gpectroscopic technique has been developed

- for the determination of independent rate constants of individual
radical reactions.

The first system investigated was the flow pyrolysis of neo-
';pentane. Induction periods for the formation of methane and 2-methyl-
1-butene were observed at 822 K. The induction period found for

- 2-methyl-1-butene indicates that it is a secondary product and that the
vreaction involving the vicinal methyl radical shift, (CH3)3CCH2 e
_v(CH3)2CCZH5, does not contribute appreciably to the formation of this
product. The rate constants for the reactions, neo—Csle N CH3 +
,:t-C4H9 and CH3 o neo-CSH12 —_— CH4 + neo-CSHll, were found to be pres-
- sure independent. The values, (1.7i0.1)><10'5 s"1 and (1.7iO.1)><1O6 1
:nm1'ls'1,respectively,were observed. The methyl radical recombination
- rate constant increased with increase in pressure. The data obtained

- from 4-335 torr were extrapolated to determine the high pressure 1im-
iting rate constant, (2.2t0.5)><1010 1 mo1™1s71,
the regction,_gH§1+ (CH CCH2 — CH4 + CH3C(CH
- 2.2x10° 1 mol s °.

1 The second system investigated was the pyrolysis of ethane at
902 K. The formation of ethylene exhibited an induction period. The
‘;vrate constants for the reactions, C,Hc —> 2CH, and CoHg — C,H, + H,
- were found to be pressure dependent. The data were extrapolated to

f_find the high pressure limiting va]ues,(1.8i0.1)x10'5 s'1

The rate constant for

0 was found to be

3)2 2)

and
(2.610.3)><104 s-l, respectively. The ethyl radical recombination rate
iconstant was independent of pressure with a value (1.3i0.2)x1010 1 mol~
sl The rate constant for the reaction, CHy + CHe — CHy + C,
- found to be equal to 4.2x106 1 mol'ls"1 which further confirmed that
E,ﬂﬁs reaction exhibits a curved Arrhenius plot. The rate constants for
 the reactions, C,Hy + CH, — 23H6 + cr;3 c‘imd CHs + CoHg — 1-C Hg +
" H, were determined to be 5.9x10" 1 mol1™"s ~ and 5.6x10% 1 mo]'ls‘l,

-.respectively. It was observed that the rate of formation of methane

¥

H5, was

- decreases as the reaction progresses, an observation which was not
‘made in other studies.
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