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~the 4ndiccted chunge i the chi.n=oreasrg proccss. ™™
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The redicals produced by =eacticn (2) may in’ turn react with molecules .
of the original hydrocarban, thereby continuing the chain reactiond -

. k} 2
R‘1 .+ ;Roﬁ 52 +_ R1B

(&)

(see the right-hand part of equation 1).-

‘FPinally, the chain ngy be terminated, either on the wall of the reaction
vessel (¥, )%, or by reaction (recczbination or dispro?crticnntion) of the
radicals -ko

(k5), Ro end Ry (i) end By {ip)e

On the basis of this schexe we obtain the follow
w of the cracking process, refcrreé to the concentration

carbon @"Hh = 2 - 2%,

ing equation for the rate-
of the original hydro=

’ (Iv)
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where round brackets écnote - concentrations.

Anzlysis of cquatim(IV) for vorious cases of sclective reaction-chaoin=
bresking lcads to the fellowing resultss '

2) When reaction chains normaldy terminate on thewzlls, the velocity of the
reacticn (in the units indicatcd) docs act depend on the pressure (if we do not
takc into account the effcct of presturc an the 3 cluc of the rate constant)e
Consideration of thc chonge in the veloctty constant leads to the conclusion
that thc reaction is nrcegligibly rctorded by an increasc in the PrcSsurcs

b) When reaction chrins mainly cnd on radicals of the original hydrocarbon,
the rcactiocn is retarded by pressurct ¥
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¢) when reaction chains meinly terminate on short radicals, the rcaction is

acceclerated by pressurc: c
‘(ROH) = \ ’ k.’ ‘3(R°B) oI i (VI)

a) when reaction chains meinly finish by reaction of R with R, the rite of
3 S ¥ o 1 :
ro-ction is indcpendent of pressurc.

The results given here icad to the conclusion that at low pressurcs the
breaking of reaction chxins in the thermal cracking takes place mainly by
rcaction of "short" radicals (313, whilc at high pressurcs it is mainly due to
roactions of "long" radicals (Ro)e  This assumption is confirmed by inspection
of the ratio of thc probobilitics (§) of thesc two woys of chaoin-breakings
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Tt folloss from cquaii:an (VII) thot the ratio of the ptbbabintic; of

choins terminating on R, and cn Ry is proportionsl to the squarc of the eoncen=
trction of the origincl hydrocarbon, i.ce it increases very ropidly with an -

. increase in pressurc, which i3 2 qualitative confirmation of the .ypothwisgivm

stove. . An cpprovizate quantitative trectmnt of this -qucstioz_:25 clso led to -
the conclusion that an increasc in pressurc, say fram 5 to 500 ctm., coan cause

* 1 Z'volocity ccnstant. ., :

e Annlfeis of the offcet of prossure €a tho valic. of the velocity constapt
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