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Kinetie studies on thermal eracking of hydrocarbons
have been nostly conducted in empty ftubular reactors,
and deslgn of industrial crackoers based on such laboratory
studies has net been very successful, Though packed bed
niere renctor technique under steady-state operations has
been extensively uscd for evaluation of kinctics for nany
gne phoso reactions, it hoe not been successful for
thernnl crncking beoause of the obvious reason of wnavoida-
ble earbon formation in such a reactor. More recent trend
of application of pulsed technique with packed bed nicro
renctor for evaluntion of kinetics has not boen reported
ao far for thermal cracking of hydrocarbonge The prosent
investigntion is an attenpt to evolve n nore acourate
pleture of hydrocarbon cracking kinetics by uwse of pulsed
nicro runetor’ technique.

LPG, a nixture of cthane, propane and butanes,
marketted in Indin as 'Indane' by Indien 0il Corporation
has beon used as the mw mabterial for study. 4 stainloess
steel nicre roactor systen was speclally developed for the
purpose. Kineties studies have been conductod under

atrosphere of hydrogen and nitrogen with the reactor
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packed with quartz as well as with stainless stoeel
particles, For comparison, a sebt of runs was also
conducted with the empty reactor., The data on runs,
conducted under pulsed feed conditions,were analysed on
the basie of isothermal plug flow integral reactor
assuning first order reaction rate on carbon conversion
bagis. Effect of surfaces was studied by varying surface
to volume ratio of the packing inside the reactor. Runs werc
condueted in the temperature ramge of 550 to 780°C with
resldence times varying between 0.5 and 2.0 scconds.

The study revealed that quartz surface had some
inhibitory effect on tho reaction. In presence of hydroguen,
the inhibitory effect could be quaptificd in the following

form:

~1n(l-xg) = [kv, + kg (s ]t
with the agsunption of two parallel first order rcactions,
one on the rasis of vold volune of the bed and the ather on
the surfocce. However, In presence of nitrogen,the inhibi-
tory cffcet was neglipgible, and the reactien vt~ could be

expressed in terms of purely homogeoncecous first order ronction.

The empty tube reactor data yiclded activation
energy figure (47 K.cal /mole) wvery closc to but slightly
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less than that in a quartz pagked reactor (51 K.cal./nole)
The activtion energles with stainless steol packed
reactor, however, were found to have rueh lessor voaluos
(24~36 X.cnls/nole) to be considered as those in a

eatalytic renction, Also, some inceonsistancy in results

ateel packings 4n the renctor.

Kinetic paraneters worc alss evaluated In terns
of individual hydroenrbong as well as fornation of
products., The results generally agreoed with those
rublished in literature., The yicld and selcotivity
were evaluated in all the cases, ond the optirun valuos
of experimental parancters for formation of ethylene

and propylene were defined.
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