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It ma;y be noted that in one of the investi[;ations mentl.al .A.~ ... 

I' l,"dro en """cssure on ..... 
interesting data were obtained on the cN'f:ct 0 .. 'v .. g r-, t at low pressures 
veloci ty of therrnaJ. cr&.cking of para1'fins. It ~a5 : ound tha in the prcseure 
of hYdrogen the cracking VIas reto.rdoo, but a marKed l.l1crease les tho 
of hydroScn led to :;ome ~peC!ding-up of the process. Thus, f~ exanp " 
foll.a.-:inS rcsul.ts roere;; obtained 1'rom the experiments >lith n-h me. , 

Partin1 prcssure of l'\}'drogen (atm..) 
If 250 ' 640 1100 . 

Yield (m. -% of originDJ. hept:me) 

(a) unreacted n-hept311e 33~3 71.8 65.1 52.2 

(b) gasoous and liquid . 0 

products boiling be:la:! 48 C 37.7 20.5 27.5 38.5 , 

I . . . 

C::.rrying out the:. cracking under ::.. pressure of hydrogen prevents not onl;y 
polymcrisation ' reactions, but ~C' destructi-,,IC alkylation. , It nppc3l'8 that 
this also 'provides on cxplcnaticn for .the inCl'eused proportl.on of unreac~od , 
n-hept:me found on cc.nying out the process under 250 atro. of lvdrogen, :m 
comp.:lI"ison with therrr..::.l cracking in the .:ilisence: of l'\Ydrogen. It 'l'1l33 be supposed 
t hat the rc~on for th.:: incre~{;d crock::ing on further increasing the pressure of 
hydrogen is that p::rt of the hydrogen cntc;:rs the reaction chcln according ,to tho 
equations: 

Ri + ~ ~ R1H + Hi 

!I + R H--" R + H2• 
' 0 0 

A silllilt:r a.ccelcr~tion of the thcrzr:.1 decomposition of l'\Ydrocarl>ons LIS tho 
p::u-tial pressure of l'\Ydrogcn is inerecsc..>d (:t'rom 200 to 400 mm. Eg.) hna recen~ 
been observed :in the ea..se of prop311027). , 

Thus, the use of high pressures -ror invcstigating the mcclmniam of the 
thcnr.z..l cracking o-Z p:xafi'ins has proved fruitful, and h:l.S ::U..l.cr.od m:1 

cxpl=a~ion of some nC\7 features of this process. 

B) Homogeneous Dcstructi7e HvtL~~enation 01' Aro~tic tlYdroc::u-bons. 

When the: kinetics of thc I-lO!I!O£;enCOus destructive l'\YdrQgc::nation of toluene 
under a hibh pressur0 of hydrogen ./llS first investigated,28) it \7CS :found that 
the velocity of this rc::tction is independent of the mct~ p':l.Ck:i.ng :md in the first 
cpproY..im.c.tion m.;y be cxprcssul by the equ::ttian for a bi."'ilOlccul.:1r :reaction between 
toluene :md hyd:O[0Ile The cxpcrimcntalJ,y determined v--..1uo of the energy at J 
=tivation ';7as G6,{)(X) caJ/molc; the prc-cxponentic.l tern! of tho Arrllcniua 
c~uation .. as found to be 60 tiocs l::lrgcr tb:m that ccl.cuJAtcd !'ram the thoc:zz7 
of activo collirlans. 

A recent in!8stigatian of the homogeneous destructive qydrogcnation at 
toluene :It 455-490 C. ,Ii. til pressures of hydrogen up to 1350 atm. led to tho 
foll.Olring rcsults29J: ' 

a) The velocity ot tho rc:lCtion ens folla;vod by tho yield at bcnzcmo) 
incre:l.Scs ~lith inc:rcnsing hydrogen conecntrntion. but Sc:zIlaIil:::.t less thnn 'prop
ortion::U.ly. Thus, 'l7hcn th" conccntrntion or hydrogen ' .. <lIS increased 3.B times 

. the volocity of tho rc~ction incre:l.Scd cl>out 2.5 timoa. ", ' 

'b) The reaction velocity is ~xin::ltc~ proportionc1 to the BqWU'O root ot 
tho ,toluene ~::(mcC!ltr~tian. " " ,, ' , : ' ' 

c) The sUrtaco .nrOn-of the vill of ,thc"re:lction vessel :md the ,~acc ~a/ 
vo~ l':ltiomvu 1).0 s~icant Cfi'ect on the rc~tion ,vcioci:ty~' 

:, ',. »', " '~\hC! ' $~Ca ,~ lv~gcn\~nd~ ~ \ :tot.cl. pre~;;c, o~ "1 3D :.~ 
. .~. . ..., .. : 
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