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Full Paper: The polymerizationof methyl methacrylate
(MMA) initiated by Cé¥ was conductedin DMF/Water
andacetonitrile.The effect of the monomerconcentration
andthe DMF contenton the conversionwereinvestigated.
Theyield of the processwhich proceedsundermild con-
ditions in the mixture of DMF and water (80/20) was
high. The study was augmentecby cyclic voltammetric
and spectrophotometrinvestigation.The resultingpoly-
mer was characterizedy FTIR spectroscopyand its My
was determinedviscometrically A possible mechanism
for the polymerizationis suggested.

Theeffect of thetheratio of DMF on the conversion|MMA]
=0.9M, [CeV] =5-10°Mm, [H.SOQ] =0.6Mm, T=25°C.
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Intr oduction

The systemcerium sdt/reducing agentis a well-known
and effective initiator for vinyl polymerization~* Graft
andblock copolymersarealsopreparedwith this systenm?®

A freeradicalis formedwhenareducirg agentis usedin

combiration with the cerium saltasa consegenceof an
electron transfe reaction Chemical polymerization of
MMA by a cerium ion-redudéng agen were studiedin

detail previausly.®¥ In this article we report a chemical
polymerization systemin the presace of CéY in DMF/
watermixtures,which produceshigheryieldsof MMA at
shorterreacton periodscomparedwith work reportedin

theliteratureandreactiors in differentsolventsotherthan
DMF thatwe haveinvestigatedoreviously#

Experimental part

Materials

Methyl methacrylate(MMA) was distilled in vacuo before
use. Cerium sulfate (CS), cerium ammonium nitrate
(CAN), sulfuric acid, dimethylformamide(DMF), acetoni-
trile (ACN) wereall Merck reagentandusedwithout further
treatment.

Equipment

Spectrophotometrianeasurementsvere conductedwith a
Shimadzu UV-160A UV-Visible Spectrophotometeiin a

quartzcell. The UV light sourceusedfor the polymerization
processwas a 300W mercury lamp. FTIR spectrawere
obtainedon a Mattson1000 Spectrometeandsamplesvere
prepared as KBr pellets. Electrochemical measurements
were performed on a Wenking POS 575 Potentiostat
equippedwith a Kipp and Zonen XY recorder An Ubbe-
lohde viscometerwas usedto determineof the polymers’
molecularweightsusingEq. (1):1%

[7] =55.9- 102+ M®S ml/g 1)

in amethanol-toluenenixture (9/5 by volume)at 25°C.

Polymerizatiorprocedue

The chemical polymerizationwas carried out in a three-
neckedflask equippedwith a stirrer and a dropping funnel
for the additionof Ce" solutionin awaterbathcontrolledby

a thermostat.The Céd¥ salt was dissolvedin 0.3 M H,SQO,.

The reactiontime was chosento be 4 h. The Cé¥ solution
was addedusing a dropping funnel. Since stirring the mix-

ture during polymerization is known to retard the pro-

cesdi*18 experimentsvere conductedunderquiescentcon-
ditions. PMMA was dissolvedin DMF and reprecipitated
severaltimesin water The conversionof MMA was deter

mined by directly weighingthe PMMA dried in vacuo.The
percentageof conversion was obtained from the ratio

between the amount of polymer formed and the initial

amount of monomer after the reaction time mentioned
above.
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