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' - In parzllcl reactions the couilibrium is of coursc displaced towards thﬂ‘
products whose formation i3 completed with the greatest decrease of volumee -

The effcet of pressure on chemicel equilibrium mey lesd to & mxbstantiﬂl‘
chanpe ir the commosition of the products, i.e. 3m the course of the reactions
We will give some examples. In multistare polymerisation, high prossure shifits
‘the equilitrium towards products with o higher moleculer weight 4/.  The

- revercible polymerisation of ’but;sr:%?chyae. and iscbutyraldehyde under pressure
?

is described in the literature.’ The polymers, obtained at pressurcs of
up to 12,000 atm., clowly derslymcrised at atmospheric pressure to give the
origincl aldchydes. It oppears that in this ease polymcrisation ond depolymerisa=
tion orc mainly associated with the effcect of high pressurcs on the chemical i

cquilibrium, ]
It is further knowm thot rony metal carbonyls are stoble at their formation

terperature only under conditicns of high pressurc (c.ge. Co(CO),). - Another
cxamplc is the action of earton monoxide cn cobali iodide at room temperature

.under prezsure te give the unstoble compovmd CoI5.CO, which dccorposcs at

atmosphcric pressure.

Becausc aigh pressurce gucrantees the stability of = serics of unstable’
ccmpounds, it has a marked cfifcet on the csurse eof certain catalytic rcactions,
Por cxarple, in the Oxo synthesis (the synthesis of alcobols from olefines,
hydrogen and carbon monoxide over a cobali-containing catalyst) s thc catalyst is
probchly not the cobalt itsclf, but o corbonyl or hydrocarbonyl of cobzlt, which
is only stable at high pressurcs It is very characteristic that at otmospherice
pressurc the hydrocondensation of olcfines with carbon monoxide and l’{vd.sogen
produces not oxygen-containing compounds, but meinly }vdrocarbon.s.s)’ 9 A
similar pressurc-dcpendence of the camposition of the products is found in
synthescs starting from carbon monoxide and water. 1°§ ;

Mony other exarples cff the effcct of high pressurc on the course of
reactions by shifting the position of cguilibrium could be givens

‘e will now excmine the question of the influence of high pressure on the
velocity of cheriical reactions. It heos dlrceady been mentioned above thot in a
mizturc of' ideal gases the concentraticns of the components are proporticnal to
the pressurc; this also determines the pressure-dependence of the velocity of
gascous reactions when the pressure is small and the temperzture is sufficiently
highe 1In such cases the velocity constant itself docs not dcpend on the

Pressurce :

In real ghenms swstems the dizmo--~3ons of the molecules cannot be
neglected in comporison with the lengths of their meon free paths,  An approx-
imote treatment of this case on the lines of thc theory of active collisions
for sccand order reacticns lcads to the conclusion that the velocity constant

increases with the pressure.

It will be romerbered that according to.the theary of active collisions
the number of two-camponent collisions lcading to rcaction is oqunl to’ z",o‘m.

Here,
- : =
z‘__'=211!12(r1 + rz)zy‘ ,E,"'B_ _-(.H1_+_l(2] 5" e i (I)

Mo

where ny ond n, arc the mmbers of molccules of gases 1 ond 2 in 4 cc; i-’ m: ;
arc the radii of these molccules; M4 ond ¥p arce their moleculsor weights; ™ and 2

E is thc aergy of activation. When nq = mp = 1, the muwbar of active -
collisions is thc vclocity constent for the rcactionm, ke . et

When the pressurc is increased, cpprepriate corrcctions mast be :I.ntrodnccd

into cquation (I). - Thus, for cxarple, according to the van der Wonls carroction;
the muber of binory collisions in the moderctely  compressed ges, z5 is given

Zo=2p « 1-,-mibi p L et
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