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. wner" bi is the constant of' the van der Wa.Us equatJ.on, tim (II) leads 

tilr.os ti.e volume of the molcru.lc. It is easy ~ eee that t~q: increase in the 
to the concluaions that the veloci. ty constant incren.:0s mal data. on the thermal 
pressure. This is confirmed in particular by Elff5n.mcnt it co..'"lStant far 
decOtr.pOsition of' l"\YclrogC'l lod.ia.~ ur:dcr pr,Js!lUT.'c. 1'11)3 VO~gb0 t~ nt high 
first-order £;aso\'l,lS reactions should, it a.ppears, deCl'caso s . 
pressurCB (~ee 3). . 

h 1 · ty o'f 1X)st reactions in Nevertheless the C'.i'."cct of pressuro on t c ve OC1 . I' th 
th ~ in conccntrat1on o~ e 

real £.!D.BOS is to a. l..srge extent governed by c nng~. tho de si-
rellet~ts. Thus,:in the previousl,y mentioned invcst:l.eat:l.on of ( ~ J,y 
tion of HI it WIlB found th!lt in t he pros:::ure: r<mgc ir..-....esti_,::.tcd appro~ e 'f 
UT) to 250 ntm.) the vcIoe! ty of t he reaction increased 39. 6 times (illcrco.sC ·O 
the orir;inal conocntrdi.on o£ HI by D. 1a.ctor q£ 21.9 end :m incroo.sc o'f the 
velocit-J const:mt by P. factor of 1.8). 

For liquid-pho.sc reactions, on the other' hc::.."ld, ~ th.; ch:mgo in the.; ~onccn­
trntion of the reactL:.llts c~used by the incre:lSe in prcssure is co~ar~t1ve~ 
sm::U.l, a.ring to t il(; nrJch s~.cller cCr.lpI'ossibili ty of liquids in comp~l1J~ WJ. th 
gases. Hare the decisive r~ctor is the prcssurc-depcn~enee.of t~e :el~C:l.~ 
constcnt ror the re:J.ction. In so-ccllod nor;nnJ.. rcact:l.OI!.S :m th..; liqllld. phase, 
:m increase .'.n pr.}s su='c up to ,3COO o.tm. C1'U.l s es the velocity eonst:l."lt to :mc~e 
~ c. f.:lctor or 1. 5 to 2, Imd up to 5000 ~tm. by :::. fo.ctor ·of' 2-,3. Th(. vcloC1~ 
const:mts of "5101':" reactions incre.;ase causiderally more rn!,idJ.,y uitb an 
increase in the pressure, orten by ~ raetor o~ 10-15 or more ",hen the prC3Suro 
i li increased to 5COO atm. D:.:corrposi tion re:J.ctions ~ the liquid pho.sc nrc 
often rc.tcrd..::d by :m illcre&se in the..: prossuro (seo 12) . 

It m.;y be noted th..".t the pressurc-dependence of the velocity constant of 
n reaction in . the liquid ph::\Sc is s:J.tisfnctoriJ.,y cxplni.n.cd :md also (in the 
simplest C::lSe of o.ddi tion tc:lctions) qU:\'''ltitdivcly interprbtcd by tbc trnrul-
ition ato.te theory (seo 13 ) , 3) . . . . 

Application or the thcory .of' tronsiti~ s~ntes le~ t o the cquati~ . 

(III) 

where ClV~ is the ch:mgc in volume ~socinted .. ith the fOrm:ltion of the nctivnted 
complex (per mole). 

In re~ctions b cmccn h .-o or more: subst:mces the JIIOlc.r volumc of the 
c.ctiv~ted complex is, as c rul~, ~~cr then .the sum of the molar vo~~s at 
the renctants, since the scp:'X~tion d.ist~cc bcmeen the molecules (atoms) caD­

posing the nctive.ted coI!:p1cx cnly slightl,y exceeds the n~ lmgth of 
chemico.l bonds. Thorc:fc:-e, nccording to equation (In), the ve1.oc1ty constl:nt 
of such rO.:lctions shoul.ci. ~ 0. ruJ.c inc::rcu;e -;;i th tho p:l"Cssure. 

For uni.m:;)lecul.::r dCCOI:!pOsi tion reactions ·the bond undergoing nIpture in 
the ::l.ctivc.tod st~tc is stretched; canscqucntly~ thcmol.c.r volume or tho . 
::;~::;t ; .llce in its llcti~tcxi st::.te is r:ttr.c:r lLrgcr than in ita usual. state. 
The velocity const:mt of such re~ctians, according to equation (nI). sboald 
dccre:lSc slightJ,y :lS the pressure . is inc:rcaaea.. . . 

The e:ffcct at prcsstIr.:l on thg vcloci ty of E:. rc;}actian can lc:ui to cons1ilel­
cille clmnges in t~ cCXI!pOsition of the products of Il. complex process, i.e. OIl 
tht; course of the rc:lctian. 'As ~ CXMi>le m::;y be cited the COPO~ri~UOll or 
othylene tmd cnrbon IOOnoxidc in cyclahex::no. 14) On incrca.sing the pressure: . 
i'rom 1.6 ~ .306 .:.tmosphcrc, flot onJ..y 170.:; t."e =lccul.nr weight of tho .poJ.yme:r 
incrc::.scd (from 280 to 3400), but nl.so the proportion of ca.nbincd CO 'in the ' 
po~ bccc.me krgcr (from. 1~6 to M.8%) • . i.e. the chemical. composition' ar . 
the pol,ymcr lr.'.s =.ltcrcd. . The productiOn of the hi~ }>Olymcri.scd pol,yc~l.cno 
(pol,ythcnc) in .the presence C?I 0. 'very ~ ~unt of' o>.:ygcn o.t Jircssures c4 

.I:lOrc th:"'Jl 1000 ~tm. 15) is · .:!.pp~'cnt:y Uc.7ise dc:pc:r.dcnt on such a :ra-kocl 
nccolcr~tiori of thc ' C}~-polymcriSntlon Q~ . cthylenc · Q8 ~ resUlt of tho 

. ' . appli~~tion of hl:sh .~Z"?esu:r;c. ·· .' . . .. .. " 
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