
t1" g.c1

OIiGA.NO¡,IÐT.A,LLIÜ INII'IÀTOR^S OF

FRi9lÐ -ll,ÂD ICA. L POLYIIiLIìIZA'II ON ¡

A t'lrssla cubmítted bY

@.
Canclldate for the Degree of

Ðootor of PhLlocoPlrY

1n tb,e

ilepartrnent of Phys:lcaL ar¡d InorganJ.c

Ch.srr{ stry, Unlver¡lty of A'delaLde

AuüiisI, 1968



9@¡
PAFT I -FISRÈ'L IHÎR(ÐUCÎiIONT

A. CI.ASS I INITTATOI1S

1.. Anl,onia FolYærlsatl'oa

2. Free Redloal PolYm:d'satl.m'

B. cl¿,gs 2 Il{ÏrI^å.foffs

l. Zl.eglcn-Natùa Çrtal¡retc

2. Fr¡es R.adl-cal lrr{ tl'ator¡

c. clÂss I IlrrfrltT(ßs

1. !4sta1 Car$oq¡la

2. Metal AettYlacstorates

9. Redox Inf'tLltorr

oF CUPFLTC +CEf"TI.ACEilONÀîE

CHAT{IER 1 . T"EP}ûRT}IE:IITAç

.À. ÍITGII VACUl'}d LI}B

B. HAIEILTåI.S

C. DIIá.TOI'frTÐRS

1. Con¡trtrrgtloa

2n CallbrrùLoa

3. t{oaauramnt of CoarvsrsLcn

FaetorE for Mono@r'

rgc
t.

2

2

5

7

7

I
IO

1()

10

L5

19

1g

1g

zo

?2

22

22

2'



Cætcr¡t¡. . . Gotilül'Dttd

I}. FILT.ING CIF DIIåTO}@IERS

E. THÐRM6TIIT

c-HÈI|rERe..I}mR@IJcT:toN.RESULTSÀIÐDIscuSSIoN

gA

26

27

.4. INTRODUTTIO$ 27

B. 'ft$sul,ls 27

1. Ðílåtætf,l'G Mcaaurssouts of

Vtnyl aoctatc st 65oc )z

2. PolYænlaatím of MetbYl

MctþcryLatô l¡¡Lt1ated by'Ànnonl t¡n

Trl,ctrlo¡acctate and CuPrf'o

Aoetylacotoæ te j6

(a) nffatomt¡{-c Ê{cs¡unsmr¡ù:l 36

(¡) Corrvareiorr-lArl'e tu¡*ce t7

(") Læ SaIt Concentmti'ons 38

(¿) Hrgb salt coæcnùætl'ou¡ 
'*o

(e) ffffccta of Ðactr Inltiator

Conponaut on !@thyl Msùh*er:yl'atc

Pol¡runrt Eatl.on 44

o. DrscussroN 4r

l. Hi6lr Sa1t Conooutratloag 15

2. Lor Sa1ü Coresntrnatdsnc b6



C oata¡rtt. . . G@tl.ûucd

(" ) Modtfícd Mlrchanl,sn$

(U) Altorrratlve Meab"a¡rJ-cs

(") I{rùurc of L:l-near Tsrtnl'latiom

(¿) ¡ ¡rroblem about InLtl.stl'on

D. SUMMÀRY

TPRROIE AC¡)ÎYIACETOi{A@

clfÁ'Ilr$R I NXPÐRTIffiIlrAL

46

lù8

5r

53

58

59

59

59

,9

60

64

65

.4..

B.

C'

I¡TTRCDUCTTIO¡f

},fÀÍERTAI.9

DTI.åTOÞE)1ìER AND TTLLIÌË ffi'

DII.A,TO¡@TSR

THERMæ1â,7

CIÆAI{ING OF I.ISED DII.ATOMI}IERS AND

D I I,ATO }ETEIì-tr^I LLI}G A PPAR^A.TTIS

Ð.

Ð.

CHAPÎÉR 2 T}ilTTÂTION CfF POT,YMERIZÀTION CF SEÍNEìE

vv FERROI{S Á.CETYLACEIO¡¡A.TE - FDSULTS A}t)

rl cussrory 6z

À. REñITLIs 6I

1. Folyærl-gatLo¡Ê at 6OoC 6?

2. Dærgr of ^Àotlvatl.on ErlnrLmntr 70



Contastt r . . conüLnusd

B, ÐISCUSSION 7)

EO

ÀcËTÏr.ó.cÞTo¡ülrE - rìÐsul,fË aÏÐ DIS-qIES-Ig{8--- ---- -.

A. RESI'LÍFi

1. FolYrerLsatl-on of EIeËhYl

ì4cttlscr:f ].aüe lrritLated by tr'srrous

Àcctylesctonte
(") Prcltul.rarY Dl.la tomtric

Expenlnentg at 25oC

(t) Pol¡rnert.øatlon at 6ooc

(") Eacrry of ActlvatÅon

Erperl.æntr

2. Dj.laùsætrl.c Measuresrentr of,

vtuyl acatate at 60oc

B. ÐTSCIJSSION

1. Lo* Conco¡¡üratt'onc of Fcrrous

Aoe tylaoe üo¡otc

2. HJ-gh Gouscntrratf.cns of Fcræu¡

Acetylaee tonte

t. Intcrn¿edLatc Conoentraùl'on of

Ferror¡¡ "A'oeùY Ia ce tona tc

C. SUMMARìr

80

80

80

81

83

87

89

Bg

90

9r

96



Contcnt g. .' . I o,t¡t il¡$ed

ÇHAPI-SR I ÐXPÐRT}ûÌNTÀL ¡

A. I}IIRCIDUTTIO$

B. Ì{A{ÐRTÀI.S

C. DIIåTO!€1FR ÀT¡I¡ FILT,I}SG @

DIIAîOMÉ1TER

g8

98

98

99

99

103cIiaPæ,R Ê RESULTS AìÐ-ÐrscIJssIoN

A. RBSULTE 10'

1. PolymorJ.øÊt¿on et 25oc fo3

2. Emrry of, Actlrmtl.on Erperlmnttl()T

B. DrsclxssrolÍ 109

PÀRÎ V Ä- 'f\ÐRÄL C0NCLUSIOIiE 116

B, SI/GGÐSÎXONg FOR FI¡RîIIÐR I'OR¡C 1T8

PARI \t.t APPiüIÐDL 121

DETEIRMIHA.TION oF NL}GÐRqAVÐRAG$ M(}LÐCUIAR

IIEIGIÌÎ OE' POLYÞæRS FROM 6l4OfIC PRÐÍ}SURÐ -

AN LXTÐNSION CII'' PART II.

BIBIJOGRÀPTü '29ë



t. a

SYNOPEIIS T

?he potentlalitiea of cortain organouotallic oonp}exce

ea Lr¡.LtLators of free-radLcal ¡to1¡rrær:1zaù:[on hrrr baen

J.nveetigated try df l,ato¡ætrfo tec*rnitllfoêo Tlo.e syatenrs

ptudl.ed a¡1â bqaed on netal(Il) acetylacetoratea in tlro

absence or pnÞaanc€ of a æductant or arr oxl.dl'zsr.

The Bamford lnitlator, rolrl-eh eo¡r.sLste of ouprLc acetyl-

acÐtor¡ate arxl aomorrj-u:n trtchlovac€tate, doec not LnitiaÈo

ttre polyrærizatf.on of vl-uyl acoüaùe at 65oC. Conscq¿ently¡

tþe klnetlcs of ¡rotyuer:l-zatío¡r of ræütry! ræthacl1rlate

prcvlouely Ínvectigated by Banforcl et.al. at 8OoO, trave

been ra-exarüinod at 65oC, Tlre kl¡retLcg aL 65oC rúår8

dlf ferent f,rom that at SOoC ¡ .À nodLfLed or altafÏ¡ative

metranisnr at 65oC, wlrLeh involves a llnear terrnfu:atLon

reeotLo¡r ln addltlon to thc Bamford rectranl-smr Ls

cliscr¡É¡.ed together r¡ith a problau !.nvoLved ln the inltl"atl'on

pf,oceÊs;

üertain acetyl"acetonato conplexee lrrl-tlate ttre polSrrneriraüJ.q

of certaín monouers by tJeetæelYeg. Ferrous acctylaoetomte

¡rolyurerizee styreu.e arrd roetþyl nottraorylatc, but not wlnyL
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rsrbtt. T$r ræfuüE¿,ff f¡ tbp Glpr ?t3bb8' tffiDlllE

ff fsuùls *f ¡ Eæ¡¡t¡r brt*rr¡o ÛÛ¡ilÞr.8É lp*Ërtüe'"

fþ¡ i.æ¡ü¡nt ¡qtc {Ðt th ffi.fÚ|¡Ûrd cc ire:æi*td fsæ

¡¡F ùhfr fuww ro.ù¡r|¡ü]ton$o aÈÐ¡' t*Lcl*¡ oqpr¡'Erht'

Goüü1üåcf,[t :l¡ dl¡aqlæü'

flÐ eåÐù*"sr oill tb rclrurtnt!"æ o{! Etry¡' Ð@t8ryL*Ð

rt 4fC t^Eftt*Ðü by I drtú¡t cf f,¡rc'cü¡ taltf¡lcftggtd
æû eaorac å¡rdæporcørÉe *tf Ë:l.oütüldr



lbLs thesl¡ contal-a¡ rr' mÛerJ.al' ¡rerrfously

cubd.tùod fsr a dcgree of dLpl.oøn Ln ary

Ur¡fvorslty and, to tÏre beot of, m¡r knomledgc and

lrelíef, contalnc lto patorLal prcrrl.ously wrl.tteu,

by anothef ¡Prsorr¡ exccpt whon dr¡ rrcfsroncc l.s

nads 1n the tert.

GGI TOIË HO}ü}



A.CKNOWL¡ÐDGIiIIEND ¡

I rLetr to exp3oss uy oincere gratituds Ùo uy eu¡nnrlaort

Dr. P.E.Þi. .Àl.len for b.ic r¡nfaílt.ng suPport, constant

encouragemsnt and conatruptlr¡s advl,ce durlng tbe Courae

sf thr e l.rnreetl.gatl.on. I would lLke to thank

Profoasor D.O. Jordan for hla colrtlrrt¡al LnÙorsst'

I sould alao llkc to thslrkr Ffeserg. G. Dutlrie arril

T. Triwtt for thelr aatLstanaa {n co¡retnætlng thc glaaa-

uår\B Ln thls proþot¡ Mcaera. A. Ilowcrs ard A. Lloyd of

tho ganerûl rorkelrop, and Fle¡¡r¡. K. ShePhsrdaol} ând

Af ìdolLEr of the elactronlc sorklbop for thc|r help Ln

conÐtnrction arrd ¡¡ai¡rt€nânco of ap¡raratus: MLes A. llhl'ttle

for preparlng ttre ¡ihotognpbs for this thesla¡ Þ1ro J. Csceh{n

for acsistance Ln repreclpltatllg and frcszc drytng the

polyære¡ M,f,, 1{. Da¡klg for oara7L¡g ouù ths BolÊct¡Lar

rúoLght Enraau:r€@ntgl othor meubore of tlre ctaff and fellons

rca€ar.roh colloaglres for rgarry stl.mulattrg di-scusalotle ¡

FLrally, f am lrdebtEd to ths Unlveralùy of AdeLaids for

providlng B€ uith a tìe¡earcb Grant dr:rJ-ng thê dr¡ratlon of

thie worko




