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Abstract : Photopolymerization, the utilization of electromagnetic radiation(or light) as the energy source for polymer-
ization of functional monomers, oligomers is the basis of important commercial processes with broad applicability,
including photoimaging and UV curing of coatings and inks. The objective of this study is to investigate the character-
istics of environmental fraternitive photopolymerization of methyl methacrylateMMA). This work is the first step to
continue further research about alkyl methacrylate. The experiment was done in aqueous solution under the influence of
photo-initiator concentration(0.05~0.25mol/l), light intensity(5000~9000 zJ/cm”) and monomer concentration(2~6
mol/l). Methyl methacrylate was polymerized to high conversion ratio using hydrogen peroxide(tL0), and the kinetics
model we have obtained is as follows. Re=k,[S]"*'IMI"“[LT* “exp(53.64/RT). The differential method of thermogravim-
efric analysis(Friedman method) was used to obtain value of activation energy on decomposition reaction. The average

value of it was 45.4Kcal/mol.

Key Words : environmental fraternitive photopolymerization, methyl methacrylate, thermogravimetric analysis, decom-
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Fig. 1. Schematic diagram of experimental apparatus for photo—
polymerization
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Table 1. Experimental condition of MMA photopolymerization

Homopolymerization
Temperature 30-~50°C
Solvent benzene
Monomer Methyl methacrylate(MMA)
Monomer Cong. 2 ~6(mol/l)

Initiator 0.05~0.25(mol/Ty
5000~9000( J/em®)

150(min.)

Light intensity

Reaction time

Table 2. Molecular formula of photopolymerized polymer

Name Molecular formula
Cst
PMMA
Poly(methy] { CH-C —}
methacrylate) ,
COCH;
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Fig. 2. Variation of PMMA content with the various HO» con-
centration and irradiation timedlight intensity=6000 wJicmf,
T=30°C, MMVA concentration=2.0M)
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Table 3. Dependence of activation energy upon fractional weight
loss of PMMA according to the Friedman’s calculations

Fractional weight Activation energy Correlation
loss (Kcal/mol) coefficient
0.01 59.0 0.956
0.02 623 0.971
0.03 504 0.940
0.04 57.1 0.951
0.08 336 0.943
0.10 31.3 0.987
0.15 269 0.988
0.20 24.8 0.984
0.25 272 0.985
040 46.7 0.957
0.50 492 0.998
0.60 48.1 0.998
0.70 49.2 0.995
0.80 50.6 0.995
090 550 0.9%
0.95 55.6 0.993

Average 454
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