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Abstract : The aqueous polymerization of MMA initiated with Ce([V)-oxalic acid redox
system was studied at 2540.2°C under a nitrogen atmosphere. From the result of kinetic
investigation, the rate of polymerization was found to be dependent on [M] and [Ce®t]
but independent on [oxalic acid]. The yield and rate of polymerization were found to decrease
in the presence of organic solvent, salts and cationic detergent. As the catalyst concentration
increases, the molecular weight of the polymer decreases, but the total content of cerium
in polymer increases. The DTA and T'GA thermograms of PMMA and Ce-PMMA showed

the different peaks by complex degradation process consisting of depropagation and termination
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Table 2. Polymerization of Methyl Methacrylate in Aqueous Solution with Varying Concentrations of Catalyst

at 2540.2°C [oxalic acid]=5.0x10"M : [MMA]=18x10" M.
Expt. No Ceric ion, Conversion Molecular Cerium Content?
o mole /] %, / 60 min weight(My) (mg/g)
1 6.25%10° 12.4 155.900 0.95
2 9.38%10° 17.2 130.200 1.42
3 1.25%10* 20.9 118.600 2.16
4 1.56x10" 25.4 108.500 2.95
5 1.87x10* 30.2 106.800 3.15
6 250x107" 374 85.800 4.20
7 500%x10™ 46.9 82.800 4.96
3 1.00x10°3 56.0 34.900 17.45
9 2.00x10°* 61,2 21.400 25.50

8 Cerium contents were measured by ICP JOBIN YVON,
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Fig. 1. Double logarithmic plot of initial rates of
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merized per min.) vs, concentration of catalyst,
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Fig. 2. Variation of the rate with monomer concentrations
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x10°M) and the catalyst (1.0X10°M).
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Fig. 3. Plot of initial curve of polymerization of
methylmethacrylate at varying temperature
at fixed methylmethacrylate (l.8><1()"1M)
Ceric ion (1.0X10°M) and oxalic acid(5.0.
x10°M).
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Fig. 4. Arrhenius plot of the initial rate of polymerization.

422

Fig. 3o Jehdich
HELEE S5TAM BTE F7HAIAE A,

z71&5e 2R 35l v skt oy
WL L CARE 254 vl st Z7)5HA]
o}

o

o 2o exdslol o% AW: o 43
SFAANMUE w g Ao ol fFAlsA U
e o &

o] Arz R 23BAI JUXE T
st 2% WEg e U 10% ol He=
exo wet 2~10% Foll 2L FAANA AA -
£%8 T8 g I h4g21/Td diste plot
39 Fig. 49 2},

Fig. 49] veRd 2Mel 7187 223x10°2
2 Arrhenius 4]& o] &3l 42 FHEEAZI o
HAE 10.2Kcal / mol o)t} o] e 84
A 7NE A7) oy wud gt
2 2 4 AT

BroAe 2318 F2E &+ Atk
|
3

60

50

40

Conversion{ wt. %)

10 20 30 40 50 60
Time(min)

Fig. 5. Effect of alcohols on the rate of polymerization
at fixed concentrations of methyl methacrylate
(1.8)(10'1 M), oxalic acid (5.0%x10° M) and
ceric ion (1.0x10°° M).

O:control, A :methanol 8%(V/V), O : et-
hanol 8%5(V / V) . @ : n-propanol 8%5(V / V)
, A : p-butanol 8%(V / V).
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Fig. 6. Effect of salts on the rate of polymerization
at fixed concentrations of methyl methacrylate
(18x10™" M), oxalic acid (5.0x10° M) and
ceric ion (1.0%107° M).
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Fig. 7. Effect of ferric chloride, ferrous chloride and
cupric chloride on the rate of polymerization
at fixed concentrations of methyl methacrylate
(1.8x10"" M), oxalic acid (5.0x10°M) and
ceric ion (1.0X10°M).

O : control, & : [FeCls - 6H,0]=1.0x10" M,
® : [FeCl; - 6H,0]=20x10"M, 0 : [CuCl,
2H,0]1=2.0x10"M.,
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