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It should be noted that in most cases which we came across, wWe are G
dealing with a simulfzneous effect of high pressure on the equilibrium posi o
and the velocity of chemical reactions. I, for example, during the ihil
atmespheric oxidation of propane the pressure is raised from 5 to 65 atme,
cerposii on of il sezw'tiqg xfTtuwe €F clconols ic corziderably °h3{‘33d3
percentage of mctiyl and ethyl alcohols falls from 5.4 to 59.9%, while the
percentage of n-propyl ané iso%:rgpyl alcohols rises from L.6 to L0. 1%, which
ie neerly a ten=fold incrcase. € Such an cffcct of an increasc in pressure
may be explained by kinctic facters (higher rcaction velocity, ceused bty the
¢iminution of volume) togcther with +hermodynamic factors (o shift of the
ecuilibria of perallel rcacticns towards those products which are formed with a
diminution of volume). Anoticr cyamplc is furnished by the th.erm:l dccomposi=

tion of methyl alconol at 350°C.17 Increasing the pressure from 600 to 6000

atm. lea to ine follosing changes in the ccoposition of the gaseous rcaction
products $ : y
" Camposition of ges (%) (CHB)ZC Cﬁh H, R T
at 600 otm. . 8,05 398 3102 10.95 73
at 6000 atm. 45,3 27.0  13.7 2.9 7.8

The marked increasc in the percentage of dimethyl ether in the reaction
the effcct of

products as the pressurc is increesed is similerly causcd by
pressure on the cquilibrium and the vclocity of the various recactions which teoke
placc during the thermal decemposition of methanole -

In the prececding scction we have cxomined bricfly the basic mcchonisms
of the effcct of high prussurc (up to a fow thousand atmosphcrcs) on the
velocity and the coursc of chumical rections. Bighcr pressures (of the order
of tcns of thousznds of atmospheres) moy lcad to f~r-rcaching qualitative
changes in the rcoctivity of substonees ond thcreforc thesc pressurcs cannot
generally be used to investigate +k¢ mechaniss of chemical reactionse

Pro. ths doi. givea Lere, it my we gathordd that in o nunbcr of cases
even the sign of the pressurc cficct (+ or =) =llows us to dctermine the
character of the rate—dctormining stcp in a complcx ProccsSe Annlysis of
quantitative chonges (rcaction vclocity or yicld of products) czused by an
inercase in prossure ackes it possible to chcose butwcen vorious schemes
describing the mechanism ol the rcaction in question.  Finclly, qualitative
dnte on the change m Tecaction products o5 o rcsult of increased pressure also
provide a very uscfui basis Tor chcosing the most likcly rcaction mcchonisme

Wc now pass on to on 2ccount of somc results of the investigation of the

" mechanisr of chemicel rcactions using high pressarcse

~

Investiration of the Miechanism of Rc:.ctiéms in the Gascous Phose

A) Thernal Cracking of Poroffinic Hydrocarbons

Previous investigations have estcbliskhed that at low pressures (of the
order of o for ctmospheres) the velocity of thcrmal incrcases with an

crecking
snercasc in tho pressure in most cises which hove been mkugatogogg?co?po.j-
tion of cthanc a2t 750 =md 80000'10 ccompositi ?’ . at 6 13),
dccorposition of n-butene at 575 C. 20) ana 600°%.19), decomposition of
n-pentanc at 580°C.21)); only in onc invaé‘tigat%on& wes high pressure
Sbscrved to retard the crocking of cthone at 635 C. ; ¢

In some roocat work?3), the offcet of high pressure on the vclocity of -
the thermel cracking of n-hexanc ond n-heptane wos investigoteds Somo results
of this invcstigation arc shown in Tcble 1e ; : 35 St P
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