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S S : : 45 equal to four
vhere by is the constant of the van der Waals equation, "”i"*‘ui‘;;‘f’(n) leads
times tre volume of the molccule. It is easy to sce that eq s dn AN

to thc conclusions that the velocity constant increases with m: lg:he thermal
pressure. This is confirmed in particular by eﬂisnmcmtal gn :t s bt e
decomposition of Nhydrogen icdids urder prossurce SURIER £ tj{y at high
first-order gascous reactions should, it eppears, decrcasc sligh )

pressurcs (ace Yu? : : '

clocity of most reactions in
Nevertheless the efi'cct of pressure on the v :yn O coteatics B

rcal gases is to a large extent governmed by the change in - b
rcnctgnts. Thus, in %hc previously mentioned invcstlgat;.n.on of the dece:mp:;iy
tion of HI it was found that in thc prescurc range investi cted (BPlf’ron-T“- ar
up to 250 atm.) the vclocity of the reaction increcascd 35,6 times (U‘?tﬂi?
the original concentrotion of HI by a iactor of 21.9 and an increase e
velocity constant by o factor of 1.8). : :
For liquid-phasc rcactions, on thc other hand, the change in thc concen:
tration of thc rcactants coused by the increase in pressure is comparatively
small, owing to the much smaller corpressibility of liguids in comparison with
gases, Here the decisive fzetor is the pressure=dcpendence of the x.rcl?tnty
constont for the reaction. In so-called normal reactions in the liquid phase,
an increasec .'n pressurc up to 3000 atme causcs the vclocity constant to :anr?ase
Yy a factor of 1.5 to 2, znd up to 5000 atm. by = factor of 2-3. The velocity
constants of "slow" rcactions increase causiderably more rapidly with an
inecrcase in the pressurc, of'ten by = factor of 10-15 or morc wincn thc pressure
is incrcused to 5000 atme  Iecomposition reactions 1? thc ligquid phose are
often rctarded by an increasc in the pressure (sco 127). it

It moy be noted thot the pressurc-dcpendence of the velocity constant of
a rcaction in.the liguid phase is satisfactorily cxplained and also (in the :
simplest casc of addition acfions) quantitatively interpreted by the trans—
ition state theory (sce 13J5 3J), . = ' :

Application of the theory of transitional states lcuds to the cquation:

3In Xk o
( oP )r*‘?u" » (1m)
where aVE is the change in volumc associated with the formation of the activated
camplex (per mole). : &

In rcactions between two or morc substances the moler volume of the ‘
activated complex is, o8 = rulc, smaller thon the sum of the molar volumcs of
the rcactants, sincc the scparation distance between the molecules (ztoms) come
rosing the zctivated complex only slightly excceds the normel length of
chemical bondse  Therefcre, according to cguation (III), the velocity constznt
of such reactions should 2s a rule increosc with the pressure.

For unimolecular decorposition reactions -the bond undergoing n:rptm’e in

‘the activated statc is stretched; conscquently, the moler volume of the .

cubstince in its activoted state is rather lerger than in its usual state.
The vclocity constant of such recctions, sccording to cguation (III), should
decreasc 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 procese, i.ce on
the course of the reactions As an example mi be cited the copolymerisation of
cthylene ond carbon monoxide in cyclohcxene, 14)  On increasing the pressure
from 1.6 to 306 ctmosphere, not only was the moleculor weight of the polymer
incrcased (from 280 to 3400), but also the proportion of cowbined €O in the -
polymur became lerger (from 12.6 to 41.8%), i.c. the chemicel composition of

(polythcne) in the prescnce of a‘very smell cmount of oxygen at pressures of

*. ‘morc thon 1000 ctme ?5) is apporently Lilcrsc deperdent on such a morked
. necolerstion of the choin-polymcrisation of cthylenc-as a result of tho -
. applicotion of high pressurce - - . ¢ = £ SR :
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the polymer was sltereds  The productién of the highly polymeriscd polycthyleno




