out

]

t.h.. indiicted c.hmg._... i the c.‘n..-x-arca:_ng pmm."*

s L

The radn.cals pmducea by veactich (2) may in turn react with mo].ecules
of the oribinal l'rydmcar'bcn, thereby continumg the chain reactions’ -

'\-".; ‘ - A - p i’y &

R, +BH 53, +_ n,r.'
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(see the right-hand part of equaéim e:

‘Finally, the chain mgy be terminated, eithcr on the wall of the reaction
vessel (.ﬁo { or by reaction (reccmbination or dispropcriicnation) of the .

xs), Ro, 50 By (k) end Ry (7).

Cn the bn..:.s of this schexe we obtain the following equation for the rate
w cof the cracking process, refcrred to the concentration oi‘ the orj.ginnl lwdro-
cerbon (ROH)x - .
w = K ok2
(ROH) { o 435 L§k7
4 }:5 -

5 Ky B < 4 ‘& 52](30).

(v)

where round ’brackets dcnote -.concentrations.

Anzlysis of cquation(ZV) for vorious cases of sclective reactlon—chn:l.n
brecking lcads to the fellowing resultss ;

2) When reaction chnins normally terminate on the Tl..llB the vclocity of the
rcacticn (in the units indicated) docs not dcpend cn the pressure (if we do not
take into account the cffcct of vressurc an the voluc of the rate censtant).
Consideration of the chuonge in tke velocity constant lcads to the conclusion
that thc reaction is x-.cgliglb],v rctorded by an increasc in the pressures

b) When reaction chrins mainly cn@ on radicals of the original hydrocarbon,
the rcactioch is retarded by pressuret

2k1 _%
e - 2B ° : ™
c) when reaction chains meinly terminatc on short rmhca.ls, the reaction is
accelerated by preossurc:
o / 1, 3 ' ' :
(R'H) = nj(Ro'H) & oe ¥ (VI)

d) when rcaction chains meinly finish by reaction of R with R the r...;, of
rvoction is indcpendent of pressure.

The results given here icad to the conclusion that at low pressurcs the

breaking of reaction choins in the thermnl cracking takes ploce mainly by
rcaction of "shart" radicals (313 whilc at high pressurcs it is mainly due to

rcactions of "long" radicals (Ro This assumption is confirmed by inspection
of thc ratio of thc probabilitics (§) of thesc two woys of choin-breakings
2 ‘ :
b5 . ; ;
S,) 5.5(305)2 E , {v11)
&) 1Bx, : : o

Tt folloss from cquation (VII) thot the rotio of the probabilitics of
chains terminating on R, and on Ry is proportionsl to the square of the concen=
tretion of the origincl )wdroca.r'bm, i.c, it increases very ropidly withean -

- inczease J.n pressurc, which i3 2 qualitotive confirmation of the s.ypothcsia givun

ctove. . An zpprorizate quantitative treatmnt of this question?d clso led to -
the conclusion that an increasc- in pressurc, sy from 5 to 500 ctm., can cmse

!.. k vc]odty cmstcnt.

B3 .fm..lysis c;t‘ t}‘c d‘fc.c» of nrr.ssarc ‘en thu va'luc cf tho vcioai‘!a' constant "A-'-' 3
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