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. ". te-dcterci.ning 
Fro:n the data eiven above we r:q conclude ·that -U:e rIl . dic ccmpowU 

stage of the IlUltarotation o£ r,lucose is not the fOnJatl.on of ni)il, al:~ the . . 
but the ring closure. Th~ part played by the solvent (water m . estion 
activated complex :f'rcI:1 G-ghlcosc is o.l.so not excluded. HCfII'c.ver, the qud e 

" _, .. 'b . decide as w 
of th.c role a-r, the s~lvent in the activated comp~cx cnn vu-o,r C in v~0U8 
saw fU,cve2. by l.l1vestigation o~ the rate or rcncbon tmder pressure . 
6olventa. lf 

c) ThClT."ru Pol'nncrisntion OI~ Styrene 

, . . ,. ,.~ isation r~actions The use o~ high pressure fer the investl.ge.tl.on 0 .. po...,-_: • v . 

is <'omplic=..ted by the fact that in IOOst investig:ltcd cuws :m l..ncroase, in 
pressure produces not o~ an incrcuse in poJymeriso.t1on, Lout ~o QIl l.llcronse 
in the :nolectilar ,{(;ight of polymer produced. ITcverthelc~s., it JoS 0.:' ",0 

po~.sibL:: to obtain intercs tinp" inf crm:lt::"on about rco.ctiona of this type by 
nr.~ysing tho effect of press~c on thc r~tc of the process. Sane data an . 
thc pol,ymcrisation of styrene under pressure )rill be nru:J.yscd belC\7 TTi th thia 
object~ 

If -r/e investigate :1. thCl"7"..::U chain pc·lymcrisation of :m org:mio cOlI!pOlmd 
in the absence of spcci:ll c:::;;cJ,ysts, ~.nd T7ith ns much atmospheric ' oJeYgcn 'removed 

. :l.S possible, it r:lD3 b.: supposed that thc basic sto..gcs '::If the process - . 
ini tio.tion, grO'l·.th ::.nd brccJ·:ing of ro::.ction clmins - occur m.:l.inly through 
collision and cilc.:miCc.1 reaction cither of molecules of IOOnon:c...r, or of' a. IOOlcculo 
o..'1d a r:ldic:U., or 0-: t;-10 rc.di-::nls. If' thesc str..ges of the pclymeris:1.tian 
process occur thro.lgh the form!):tion of llll :l.ctiv •. tcc1 co~lux, then (if' thcro is 
addi tivi ty of' mol:lr volumes for the monomeric links of the polymer chcin) the 
volume. chnnge: llV#= for cll of th(;se sto..gus should be the s:unCe. Thus it 
follO".'{s th:1.t pressure should i.'1erc::.sc to (;qua1. C:i:tents the velocity constanta 
for the chain :iI'.:itic.tion process j.n thcxmcl. polymeri:..l:l.ticn, for the gra.rtb a-r the 
chains (i.e. the rapid addition of ':1. sequence of manomer molecules), ond ~or 
their brcnld.ng. 

Sb.rting :fro:n the ~c.ct thc.t the r:lote o~ poJ.ymcrisc.tian usu:U.ly settles 
do;m to c. constnnt period (up to polymer yields o~ a. fC$ dozco per ccn-t.), ~o 
m.::v consider the polymerisc.tion in this stage = c.ppro~tel,y Co zero - order 
reaction uith the velocity co~to.nt. 

k _ k 1·k2 
o lC3' (IX) 

,.here k1, k2 end k3 nre the velocity constcnts ~or the . chain initi:l.tion. gr~ • 
end tcnninc.tian re:,.ctions. This cntcils the ::.ssumption that the I!lOlccu1..cr 
weight of the pol3mcr rcmc.in!; constcnt. Consequently, the: value o'f leo should 
detc.rDine the: r:lte of' polymeris.:.tian, ns long cs the rnlr..culcr tiei ghtdoes remain 
constcnt. IDlcn the moleculcr ucight of' the po],ymcr incrcnses l7i. th the prcssure 
:lot uhich the pol,ymcris.:.tion rco.ctian. t:..'lccs place, 01 :1.ppropric.te correct1.ao 
must be introd:lccd into c:qu:lotian (DC), nth rcpl.nCClf.cnt of leo by kO, 1Itluc:h is 

· cqual.to 

It o 
Xo - , 
Ii 
l' 

whore lfo t:ntl ~ ::.rc the IOOlccul.:u- l1eights t:4 pol,ymcr nt 1 c.1m. ond a.t p a.tm. 
rcspcctl.Vcl,y. . 

We now consider tho chcngc in the: velocity constnnts ~or chnin initiation . 
grroth ::.nd tCI""..!inctian :lS the pressure i.s in~oct this should 1'ix the -
v.:.l.uo of II V:F • It:La c~ sha.'{D (sec 1,.3) tba.t llV=I= is nppro~t~ 
equc1 to flV (the ch:mge in volume WhUl one mole of climer dissocia.tes to give' . 
tl70 1OO1es of IOOIlCllDCZ"). Then, by COl!'l:>i.n.:l.tion of cqua.tiann (III) end (II) and 
substitution t:4 kc!" ~o obtnin . ... . '. . 

(
a In It' '~ . . o __ . v . 
~-:- ",- -z;-

1>. . - . ' . 
(x) .' 

• . ~~ . ho.s" ~c<:ntl.y. b ·c.cn sh~ ' ~). th'~t ·the. ionis . .:.ticn . vi' -~i ·hc1i.Jo~ :t:l oqucous 
. c.lcchoLs olution in~rc:l£c.s '7t1 th FC.~surc·, wr~i9h thrV-;iS .;;light "0!1 the 1--01.0 'of " . . 
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