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The ability of substances to take part in chemical rcnctiitzzt;:cgoznndt
depend also on the reaction medium, and, in particular on its ¢ e foaie
other physico-chezicel properties, If we wish to uce high pressi e i
study of the mcchanism of cherical processes, it is dcsirab}c :Ln e e atadtel
thc irfluence of thc mediur on the course of the process ':’:‘}nch is :othz
zhould not dcpend substenticlly on the pressurc, = It is found tha = msw.
variation of most physico-chemical propertics of ]iquids.in.tille range '?‘r axI:s et
up to a few thousand etmocpheres is not generally very signis icants £ 14 cﬁicds
phenonena arc an exception to this rule; for examplc, the viscosity © J!
incresses repidly with an increasc in pressure. This is onc of the rcasons why
an increzse in vressure can transfer a reaction from the -fielx.i of }c.!.nctics to
that of Aiffusion. On the tasis of the cbove-menticned considerations fmd the |
availcble experimental data, it is generally advisable to use prcssu;cs up to
2,000-3,000 atm. to invesiigzote the mechanism of chemical rcact.’!.ons.

In the first place we mst cxemine the question of the cifect of high
pressure on the velocity and the course of various c.'ncmc:‘_?. processcee We
commencc our discussion oy ccrcidering the problem of chemical equ:.li'br:.lmn.

For a mixture of idcal gases, the shift in chemical cquilibrium with a
change in presaure is determined by the change in the number of zolcs during the
rcaction on the basis of the stoichiometric cquation for the rcactions  If the
rcoction proceeds with o diminution in the number of moles, the cquilibrium
cencentration of reaction products will increasc with an increase in pressure, ar
vice versn, v

For a mixture of real gases, the rclation between the chemical equilibrium

and the pressurc is more complicated and depends on the compressibility of the |

mixture at vorious pressurcs ond compositionse  Thus, for example, the weter gas

cquilibrium _ hed ‘ :

CO + H,0 — CO, + H,

is shiftcd to the left by zn increasc in pressurc, despite the fact that this

rcaction procecds with no change in the nuwbor of molcculcs. : L
S _ i

For rcactions in the liguid phesc, the influcncc of pressure on chemical |

cquilibrium is less significant thon for gescous systems. However, in isoloted |

ceses it moy prove to be quite markeds If, for exorple, the reaction :

A+ B+ .ce P+ Q4+ ...'is cccomponied by 2 decrcesc in volume (—AV) of |
25 cc/molc ,the cquilibrium ccnstrnt ) '
5 oo/ svic cq . t NP'N oo 30

Xy = Ny Hoias

at 100°C is increcsed 135 times when the pressure is inercascd from 1 to 6000 atm'

Such large values of AV zrc freguently found in liguid-phasc recctions, proceedin

. with = dimimuticn in {he murber of molcs. Thus, for the dimerisation of

cyclopentadicne at 40 C thc value of AV is -33.2 ce/molc =t 1 otm., =31.1 cq/molc
ot 500 2tm., ond =27.6 co/mole at 1000 atme? : X

In thc solid phase, thc chonge of volume during a renction, which deter-
mines the pressure-dependence of chemical equilibrium, is usually cven smeller
thon in liquids, Somc exccptions to this rule =orc found in particular in
decomposition reactions of sclids, wherc not only solid but zlso geseous
products cre formed, and ore rcmoved from the sphere of reccetion. S

Ve w111 not consider here the dcpaudonce of chemical equilibrium on
pressure in gas - liquid, gas - solid :.gi. liouid - solid systems, nor in poly-
phasic systems (in this conncction see 2/), .

’

Por the investigation of some problems concerning the mechenism of reactions

=
N (c.g. » stcric hindrence) very much greater. prossurcs sheuld be used (sco 1)). - |
™ N =molefraction. .., e
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