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From t};e data given above we may conclude that the rate-dctermin ing

stage of the mutarotation of plucose is not the formaticn of an cldechydic ccmpounc

but the ring closure. The part played by the solvent (water) in fﬁmes:};;
activated complex frem a-glucose is also not excludeds  HoWCVer, g gﬂ as ve
of the role of the solvent in the activated complex can only be decide Arious
saw &cove, by investigation of the rate of reaction under yressure in v
solvemm'.i - :

¢) Therral Polymerisation of Styrene

The usc of high pressure for the investigetion of polymerisation roactions
is cemplicated by the fact that in most investigatcd ceses an increase in
pressure produccs not only an increase in polymerisation, tut a1§o an incrcase
in the molecular weight of polymer produccde llevertheless, it is o'so
pocsible to obtain interesting information about reactions of this type by
anclysing the offcct of pressurc on the rate of the processe  Some dota on
the polymerisation of styrenc under prossure will be enclyscd below with this
objccts.

If we investigate a tharral chain polymerisation of an organic compound
in the abscnce of speeial catalysts, cnd with as much atmospheric oxygen rcmoved
. as possible, it mnoy be supposcd that the basic stages of the proccss = : :
initiation, growth ond brecking of romction chains = occur mainly through
collision and chcmical reaction cither of molecules of monomer, or of a molccule
and a radical, or of two rodicals, If thesc stages of the polymerisation
process occur through thce formation of an activated complex, then (if thcre is
additivity of molar volumcs for thc monomeric links of the polymer chzin) the
volume change AV for o1l .of these stoges should be the same. - Thus it
follows that pressure should increaosc to cqual cxtents the velocity constants

for thc choin initiction process in tharmel polymerisaticn, for the growth of the -

chains (i.c. the repid addition of 2 scouence of monomer molecules), and for

their breaking.

Starting from the fact that the rate of polymerisation usually scttles
dovm to a constant period (up to polymer yiclds of a fow dozen per cent. ), we
may consider the polymcrisction in this stage os cpproximetely o zcro - order
rcaction with the velocity constant. ;
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vhere kq, kpy ond k3 arc the vclocity constants for the chain initiation, growth,
end termincticn rcactionse This cntails the cssumption that the molccular '
weight of the polymcr remains constant.  Conscquently, the value of ko should
detcrmine the rate of polymerisztion, as long os the moloculer weightdoes remain
constant.  When the molcculer weight of the polymer increases with the pressure
at which the polymerisation recaction tckes place, cn appropricte correctiom -
must be introduced into cquation (IX), with rcplacement of k, by kj, which is

. - ' (x)

P

whmn—o end ¥ ore the molccular weights of polymcr ot 1 otm, nmlatp#‘hn.
respectively. P - : :

We now considcr the chonge in the velocity constants for chain initiation,
growth and terminction as the pressure is increascd; this should fix the
valuc of AV# . It is casily shom (scc 43)) that AVH# is approxinetcly 7
cquel to AV (the chenge in volume When one molc of dimer dissociates to give
two moles of monomer)e Then, by corbination of cquations (IIX) ond (IX) and
substitution of k§, wc obtain A B o : m i
- : f{3mx" : i AT :
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.! : It' has" roeently "b'ccn thc;,-n ’*.2) that thc ionisatien.ci” 'ﬂ]-"'\{;l hclidoa i_;'f o_queous
-~ .alcchél soluticn increascs with prossurc, which throws Mght ‘on $hc 210lo of "
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