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Aorlication of hirh nfes:ures 1o the irr:estin,ation of the

mechanisn of cherical reactions .

MG Gonikberg
Uspekhi Khimii, 1955, 24, 14=3%

Nature end basis_of the metnod

Investigations of the mechanism of chemical reactions vary widely in
their approach to the solution of a particular problems Some of them aim at
comparing the rclations between sertain atoms or groups of atoms before and
after rcaction. They include many invesiigations using lobclled atomss The
aim cf other investigations is the study of the effect of different variables

in a chemical reaction on the course of the reaction; the cobserved changes
can be compared with expectations on the basis of this or that scheme of :
icns, in particular,

rcaction mechanisms  Belonging to this group of investigati
are kinctic studies, which we will discuss in rather more details

Among, the voriasbles of o chemicel process are the concentration of the
components, the temperaturc, the pressurc (or volume) and the duration of the
proccsse The study of the cffcct of changes in concentration of the reactents
on the velocity of the process is the standard kinectic method for investigating
the mcchonism of recacticnse  The change in the velocity of the proccss with
temperature 2ilows onc to determine the valuc of the cnergy of activation
(often called the "opparent" cnergy of activation) which in a serics of cases -
indicates the chaoracter of the rate—dectermining step of the overall process.

- Changes of pressurc in gas-phasc rcactions are normally considered as
cquivalent to changes in concentration. This, hovever, is only true (and that
opproximucely) for mixturcs of gascs av low pressures, and at temperatures
considcrably greater thon the critieal temperatures of the given gesesy; in
other words, the concentration is preoportional to the overall pressure only in 3
the coase of ideal gaseses High pressure is an important paramctor, whose change - 5
hns a specific influence net orly on toe vilocity bt 2lso on. the course of chemical
processes, This is espccially clearly scen in the case of liquid-phase
reactions where the influcrce of prgssurc is only linkced to an insignificant
degree with changes in concentrotions -

If we know thce I=rs of the offcct of high pressurc on the course of reactions
of various types, we can apply thom to a study of the mechenism of chemiecal -

processes. -

The high-pressure approach to investigation of the mechanism of a
chemical rcaction consists essenticlly in studying the cffcct of high pressure
en the velocity ond the coursc of the rcaction, and comparing the resulting data
with results cxpccted on the ™asis of possible schemes for the mechanism .
reacticne ; 7

At present an overwhelming majority of investigations of chemical reactions
at high pressure arc carried out in the region of up to 1000 atme Only in a
few cases have pressurcs up to 10-12,000 atm. been opplieds  The results of
these investigations indicate that at presswres of a few hundreds or thousands
of atmosphcres, os a rule, fundemental changes in reactivity do not occurs This
is primarily duc to the absence of any significant deformation of the molecules -
(atoms), redicals ond ions at thesc pressures. . In fact, from cxaminstion of
compressibility data onc moy infer that significant deformction of ‘moleailes

(ctoms) of most substances occurs only ot pressurcs of the order of tens of 2 F :

thousands of atmosphcrose




