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ABSTRACT : Solution polymerization was conducted with water-soluble methacrylic acid (MAA) as a monomer and potas-
sium persulfate (KPS) as an initiator at a selected temperature between 70°C and 90°C. When the ratio between MAA
and water was reduced or initiator concentration increased, molecular weights decreased. Molecular weights of poly(methacrylic
acid) (PMAA) showed nearly no dependence on reaction temperature. The Weissenberg effect was observed in most polymer-
ization reactions, while its effect weakened at 90°C. The polydispersity index was less than 1.5 in most of the reactions.
An increase in the stirring speed produced PMAAs with increasing molecular weights. When the stirring speed reached
800 rpm, we retrieved a monodisperse PMAA with both the number and weight average molecular weights of 791,000
g/mol. The glass transition temperature was found to be 162°C.
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Table 1. Variation of Molecular Weights of Poly(methacrylic acid)
as a Function of Reaction Time in a Solution Polymerization of 0.96
mol/l Methacrylic Acid with 0.67 mmol/l Potassium Persulfate at 80°C

D Ini.tiator Mn Mw

time (g/mol) (g/mol)
PMAAL1 1 h 384,200 454,400
PMAAI2 2 h 362,700 432,600
PMAAI3 3h 359,700 441,100
PMAA14 4 h 403,300 463,900
PMAALS 5h 359,100 438,000
PMAAL16 6 h 332,200 417,300
PMAA17 7h 329,100 438,000

Table 1-2 80°CollA] HH-g-A]Zkell whE PMAAS] wxl=F2] W
3= RojFa ok A (80 mg)= wHEEA] (40 ml) thH)]
0.2 wt% (0.67 mmol)E T3 784 SFA =
WRARE FEshe A Akl A weAgs
Taou AER Q8 AR FE9] olEe 12
2 Qlsto] HEgASHE-S 78 4 SlUth Methyl methacrylates
EFA 2 ek 29 EFEE AR e 2t
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Figure 1. GPC diagram of a PMAA prepared by solution polymerization with 0.96 mol/l methacrylic acid with 0.67 mmol/l potassium persulfate

at 80C (PMAALIG6).
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Table 2. Variation of Molecular Weights of Poly(methacrylic acid)
as a Function of Monomer Concentration in a Solution Polymerization
of Varying Concentrations of Methacrylic Acid with 0.67 mmol/l
Potassium Persulfate at 80°C

D Ratio Cnviaa Mn Mw
Monomer | Water | wt% | mol/l | (g/mol) | (g/mol)
PMAA21| 20 ml |420 ml | 4.17 | 0.48 | 276,400 | 388,100
PMAA16| 40 ml |400 ml | 8.37 | 0.96 | 332,200 | 417,300
PMAA22| 80 ml |360 ml| 16.9 | 1.93 | 427,500 | 496,500
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Figure 2. FT-IR spectra of a PMAA prepared by solution polymer-
ization with 0.96 mol/l methacrylic acid with 0.67 mmol/l potassium
persulfate at 80C (PMAAI16).
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Figure 3. Variation of number average molecular weights of PMAA
prepared by solution polymerization with 0.96 mol/l methacrylic acid
as a function of the initiator concentration and reaction temperature
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Table 3. Variation of Molecular Weights of Poly(methacrylic acid)
as a Function of Stirring Speed in a Solution Polymerization of 0.96
mol/l Methacrylic acid with 0.67 mmol/l Potassium Persulfate at 80°C

D Stirring speed| Mn Mw polydispersity
(rpm) (g/mol) (g/mol) index
PMAA3I 100 216,000 | 342,600 1.59
PMAALG6 200 332,200 | 417,300 1.26
PMAA32 400 737,200 | 739,300 1.00
PMAA33 800 791,800 | 791,800 1.00
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