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‘where by is the constant of the van der Waals equation, which i:i::u&:[) leads
times tie volume of the molecoule. It is easy to sce thal equait crease in the
to thc conclusions that the velocity constant increases withaﬂ-ftl:ﬁn she. AhorRil
pressure,  This is confirmed in particular by experimental iy onstant Fop
decomposition of hydrogen icdid: urder prossurcs Tue veloc tjlry St Bl o
first-order gascous reactions should, it eppears, decreasc sligh b
pressurcs (asce 3)). - :
Neverthcless the efficct of pressure on the velocity of most r::c:;l;?ﬁi:
rcal gases is to a large extent governed by the change m.oonccnt;‘a e g
rcactonts, - Thus, in the previously mentioned investigation of tho "m:‘c'h
tion of HI it was found that in tnc prossurc range investi_cted (ap;.;ronmn, o
up to 250 atm.) the velocity of the reaction increascd 356 times (”‘getaf’ﬁ
the original conccntrction of HI by a factor of 21.9 and an increasc c
velocity constant by o factor of 1.8). : t
For liquid-phasc rcactions, on thc other hand, the chango in the concen=
tration of thc rcactents coused by the increase in pressure is comparatively
small, owing to tne much smaller corpressibility of liguids in comparlison with
gases, Hore the dccisive factor is the pressurc-dcpendence of the ?cl?m-?
constant for the reactions In so-called normal rcactions in the h@ld.phaac,
an increasec n pressure up to 3000 atm. causcs the velocity constant to increase
ty a foctor of 1.5 to 2, znd up to 5000 atm. by = factor of 2-3. The velocity
constants of "slow" rcactions incrcase cousiderably more rapidly with an
incrcese in the pressure, often by = factor of 10-15 or morc w'm:n the pressurc
is increuscd to 5000 atme Dccomposition reactions :.3 the liquid phose are
often rctarded by an increase in the pressure (sco 120). : »

It moy be noted that the pressurc-dcpendence of the velocity constant of
a rcaction in.the liguid phase is satisfactorily cxplaincd and also (in the
sinplest caosc of addition ac;ions) quantitativcly intcrpreted by the trons-
ition state theory (sce 13), 3)), . = i -

Application of the theory of transitional s%ates lcuds to the cquation: .

3in wE
( —a—f-"ar=-3,.- . (1m3)
where aV# is the change in volumc associated with the formation of the activated
camplex (per mole). : E

In rcactions between two or morc substances the moler volume of the :
activated complex is, 28 o rulc, smaller thon .the sum of the molar volumcs of
the rcactants, sincc the scparation distance between the molecules (atoms) come
posing the cctivated complex only slightly excceds the normel length of
chemical bondss Thereforc, according to eguation (III), the velocity constent
of such reactions should 2s a rule increcsc with the pressure.

) For unimolecular dccomposition reactions -the bond undergoing rupture in
thc activated statc is stretched; conscquently, the moler volume of the .
substince in its activeted stzate is rather lorger than in its usual state.
The vclocity constant of such resctions, asccording to cquation (ITT), should
decrcasc slightly os thc pressure. is increased, : ’

The offect of pressurc on the velocity of & reaction can lcad to consider-
cble changes in the cogposition of the products of a complex process, i.ce on
the coursc of the rcactions As an example mi be cited the copolymerisation of
cthylene and corbon monoxidc in cyclohcxene. %) On increasing the pressure
from 1.6 to 306 ctmosphere, not only was the moleculor weight of the. palymer
increased (from 280 to 3400), but also the proportion of coubined €O in the

polymur became lerger (from 12,6 to 41.8%), i.c. the chomical composition of ST
the polymer wos cltereds  The producticn of the highly polymeriscd polycthylcno

(polythcne) in the presence of a’very smcll zmount of oxygen at pressures of
morc than 1000 ctme 15) is apperently lLilc7isc dcperndent on such a morkod

. neeoleration of the choin-polymcrisation of cthylenc as a result of tho
_application of high pressuree - - . ¢ Rl b
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