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 Investiration of the Yechanisn of Cotalytle Reactions

: = ctions
Scme hich pressure investigations of the m:ch:.r:is.n of c..tn].)g‘i;‘c roa
have been carricd out, including ke iscn.rictticn of puraff mcdor wfasiTes
n:phthcnic hydrecorbens in the presence ci cluminium chloridc un

The effect of hydrostatic pressure and of pressure of hymgmj_no:emgat od
rate of iscmerisation of methylcyclepeatanc to ‘,“g_gclohcxane has :;;.n :
in the presence 31’ aluminium chloride at 80°C . Zelinskii b
Turova-zolyzic 49/ live previously found that cyclohexane is rever 1y i
isomeriscd to give metlyylcyclopentanc in the presence of ankydrous alumini S5
chloride. st 80°C. the iscmerisation is substantially free from S,Jide ﬁ“:m s
At low tcmperaturcs the cquilibrium is shifted towards cyclohexaneé. 2
paper j“i‘l:-'r:a.'s suzzested that the iscmcrisation proceeds via the dehydrogena
ticn of the hydrocarbon with the procuction of hydrogen. This n.ssumpti_'on.’
aowever, was not confirtcd by experiuent. ; : S 7

Let us cssume that dolydroswmaticn lcading to the production of hydrogen
is onc of the first stages in the isarcrisation of methylcyclopentane in the
presence of aluminium chlorides An increcse in pressure should naturally
shift the equilibrium for this stoge of the reaction towards the parent
substance, since this stoge is acecmponied by a considerzble increose in
pressures  Thic shift in the equilibrium icads to a diminished concentration
of dciaydrozenation products, and thus considerubly retards the further stages
of the isomerisaticns :

A considcrsblc retordation of the isomcrisction on increasing the pressure
might accordingly have been considered os one of the rcasons in support oi' the
cpove hypothesis. However, thic resson is insufTicient, as the retaordation
may also be coused by some other intermediate stoge of the reaction, r
accompanied by 2 chonge in velume, for excmple 2 dissociction of the original
Iydrocorbon scross o C-C bonds To obtzin additionzl support for the hypothesis
in question, we should also investircte the cffect of the hydrogen pressure on
the rate of isomerisction, In this casc we should observe a greater retarda-
tion of the polymerisction thon under wn ordincry hydrostatic pressure, since L
hydrcgen is not only ¢ gas exerting pressure, but also one of the products of !

the dchydrozenation reacticn; concccucntly, an increase in its partial - ;

pressure should furt.er rcduce the eguilibrium concentration of dehydrogenated
Iydrocorbon. : 3 ; i

. But il the isomcrisation of hydrocarbons is a process of intramolecular
rearrangement, it wvill not be 2ccomprniod by the formotion of hydrogen, and as
is usual for unimoleculer recactions it should be only slightly retarded by
pressure no motter what gos is exerting this pressure,

Investigation has shcrmw) thet the isomerisation of methylcyclopentene
to cyclohexane in the preswnce of cluminium chloride is rctarded appreciably
more strongly by pressure than it would be in the casc of intramolccular
rearrangcment, procceding as is usual for unimolecular reactians, - It was also
found thot e pressure of hydrogen rctards the reaction to a considerably
greater degrec than o pressure of nitrogen (sec Toble 5). i

Tzble 5
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: Is@satim of mtlquyclopmtcnc in the presence of 2luminium chlorida | at 8000.

Prescure of | Yield of |Precsure of] Yicld of
nitrogen |cyclohexcne| hydrogen |cyclohexsne
(atm.) (%) (etm) {7)
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