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position
and the velocity of cherical reactions, If, for example, during -
ty » ample, 65 atm, the

atmospheric oxidation of propane the pressure is raised from 5 to
gl A "4iag mithwe of rlcchols is considerably changed;

It sheuld be noted fhat in most cases which we came at:ro.‘:"-ag we |
dealing with a simulfaneous effect of high pressure on the equ:.llbtr’l‘;m

corposiii o of th: sesuliiag ol ;
percentage of methyl and ethyl alcohols f£alls from 35.4 to 59. 9%, while th
percentage of n-propyl ané iso%: oyl alcohols rises from Le6 to 40.1%, which

£ neerly a ten=fold incrcase. Eg Such an cffcct of an increase in pressure
may be explaired by kinctic facters (higher rcaction velocity, caused by the
@iminution of volume) togcther with thermodynamic factors (a shift of the
ecuilibria of perzllel rcactions towards those products which zre Fformed with a
diminution of volumc). Anothcr ¢ carple is furnished by the therm:l dccpm_DOSi‘
tion of metiyl alconol at 350°C. 1 73 Increasing the pressure from 600 to 6000
atm. lea to ine following changss in the ccoposition of the gaseous reaction

products :

‘Camposition of ges (%) (CH3)ZC CH,, - - O e o
at 600 otm 8,05 _38.8 31.2 10,95 7Ta3
at 6000 atm. 45,3 27:0 - 33.7 2.9 7.8

The marked increasc in the percentage of dimethyl ether in tho reaction
products as the pressurc is increesed is similerly caused by the effect of
pressure on the couilibrium and the vclocity of the vorious rcacticns which take
prlace during the thcarmal decomposition of methanole -

In the precedding scction we have cxomined briefly the basic mechonisms
of the effcct of high prussurc (up to a fow thousand ctmospheres) on the
velocity and the coursc of chumical reoctions. Highor pressurcs (of the order
of tcns of thousands of atmospheres) mey lcad to for-rcaching qualitative
changes in the rcoctivity off substznees and thereforce these pressurcs cannot
generally be usced to investigate the mechanism of chemical reactionse

Proo the Soie zivea licre, it moy we gathorad that in o nunber of cases

even the sign of *hc pressurc cficet (+ or =) 2llows us to determine the :
character of the ratc—dctorrining step in a complex processe Anzlysis of
quantitative changes (reaction velocity or yicld of products) ccused by on
increase in prossurc mckes it possible to chcose butwcen various schomes
describing the mechonism off the rcaction in question.  Finclly, qualitative
data on thc chonge ‘n ~caction products os o rosult of incrceased pressure also
provide a very uscful basis Tor chcosing the most likely rcaction mcchanism,

Wc now pass on to on account of somc results of the investigation of the

~

" mechanise of chemical reacticns using high pressurcse

Investipation cf the liechanism of Rc-:.ctiéns in the Gascous Phcse

A) Thernal Cracking of Poroffinic Hydrocarbons

Previous investigations have csteblished that at low pressures (of the
order of = few atmosphares) the velocity of thermal increcases with an
increasc in the pressure in most es which heve been inthigateg)sg:: -
tion of cthane ot 750 and 800°C. ! gccrmpositiun gf Fpropanc at 6 193,
docouposition of n-butsne at 575°C.20) ma 600°C. 19), deccmposition of
n-pentanc at 580°C.21)); only in onc invc‘s’tigat'cuzz) wos high pressure
observed to retard the cracking of cthanc at 635 C. A i

In somc receat wou:kzn, the effcet of high pressure on the velocity of

the thermel cracking of n-hexanc and p-heptane wos investigated,  Somo results
of this invcstigation arc shown in Table fe : Sy ;
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