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ABSTRACT

The interaction of cyclic hydrocarbons, such as:
cyclohexane and benzene on the thermal cracking of a
straight chain hydrocarbon, such as hexane was studied
experimentally, Detailed kinetics experimentation on ther-
mal cracking of hexane, cyclohexane, hexane-cyclohexane
mixtures, hexane-benzene mixtures, cyclohaxanembenzeée
mixture and hexane-cyclohexane-benzene mixtures were
carried out in a pulsed microreactor system., A specially
designed stainless steel microreactor was packed with
quartz particles and heated in an electric radiation fur-
nace. The reactor was operated between 630°C and 800°%C
with residence times varying between 0,5 and 0.9 second
with conversions ranging from 5% to $5%. The products werc
analysed on a temperature programmed Pye 104 chromatograph
with flam¢ ionization detector using 5 percent squalanc

on alumina column.

On kinotdc analysls it was found that the cracking
of hexane and its mixturcs with othexr cyclic compounds
fitted first order rcaction rates, Over the range of ex-
perimental conditions studied, the activation energies for
thermal cracking of hexanc and cyclohexane were 55780 and
57530 cal/gm.mole respectively. The distribution of
cracking products from hexane and cyclohexane was studied,

Tho Ricu-Kossinkoff theory, the Woinsky model, the Gavalas
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model and the models proposced by Murata shd Saito for the
prediction of product distribution in thermal cracking has
been raviewed, The rice theory and the medels proposed by
Murata and Salto were applied to thermal cracking of

hexane in present investigation,

The kinotic data for cyclohexane obtained from
pulse technique in present study compared well with the

dota compiled from literature by Fabuss ¢t al,

It has buen experimentally shown that there was
significant internction when hexane was copyrolyzoed with
cyclohexane and benzene. Tt was observed that cyclohexane
in quantitics between 3 and 50 percent by volume in mix-
ture caused appreciable risc in the activation energy of
hexane; presence of buenzenc from 3 to 25 percent by volume
was found to decreasce activation ¢nergy of hoxane., Pra-
sence of hexane upto 25 percent in hexane-cyclohexane-
mixture did not cause much change in the activation energy
of cyclohexane., 50 percent hexane in the mixture with
cyclohexane slightly lowered the activation energy of
cyclohexane. 20% benzene in cyclohexane decrcased the
activation energy of cyclohexane. In the ternary mixture
of hexane, cyclohexane and benzene the effects of cyclo~

hexane and benzeno on hexane were almost balanced and the



activation energy of hexane was almost identical to thot
of pure hexane, The predicted values of activation energy
of hexane in tarnary mixtures, on the basis of binary mix-
ture data matched quite closely with experimental values of
activation eﬁergy whoreas the predicted values of conver-
sions on the basis of binory mixture data were 5 to 16
percent less than the experimental values of conversion

of hexane in tornary mixtures, The predicted conversions
were more close to experimental conversions when amounts

of cyclic compounds in general and aromotics in particular

were less in the mixture.

The selectivity of products decreased in binary
mixtures of hexane and cyclohexane and in ternary mixtures
of hexane, cyclohexane and benzene as compored to pure com-
ponent cracking, The selectivity of products decreased
considerably in the binary mixtures of hexane and benzene
when selectivity was calculated on the basis of hundred
moles of feod cracked but the seluctivity of methane,
ethylene and propylenc increased when moles products formed
wore calculated on the basis of 100 moles of hexane cracked

in the mixture,

6 was used to correlate

The severity factor, t.‘?p'o
the product yields obtained in the cracking of pure hydro-
carbons and their mixtures studied in the present invas-

tigation.
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