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Development of Methacrylamide/Methacrylic Acid Copolymer

Yoshitaka TSUTSUMI
Tsutomu NOGUCHI
Ken-ichi KURAMOTO
Hideaki NAKAZAWA
Hisashi HATOTANI

The properties and functional evaluations of methacrylamide/methacrylic acid (MAAM/MAA) copolymers

have been studied and the results are summarized as follows:

1) A powdery copolymer having a definite molecular weight precipitates during the course of polymeri-

zation,

2) The copolymers obtained are water soluble above pH 4.5 irrespective of their molecular weights,

3) The molecular weights (M,) are freely controllable in the range of 1,5x10¢ to 7,0x 106 by varying

the amount and/or species of catalyst employed.

4) The copolymers find application as a good stabilizer for soapless emulsion copolymerization of vinyl

monomers,

5) Vinyl acetate and acrylic ester monomers are homo- or copolymerized using the title copolymer as

an emulsion stabilizer, and the products are precipitated by pH adjustment, collected by filtration, and dried

to yield a stable emulsion in a powder form.

6) The molecular weight range attained in the present work is not high enough for the copolymers

to be used as flocculant,
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Table 1 Polymerization state of some copolymers.

Copolymer State

MAAM/MAA Powder precipitate

Powder (low temperature)

MAAM/It. A Film (high temperature)
MAAM/AA White liquid precipitate
AAM/MAA White solid precipitate
AAM/AA Transparent liquid precipitate

Composition ratio of copolymer: 50/50

MAAM; Methacrylamide, MAA ; Methacrylic acid,
It. A; Itaconic acid, AA; Acylic acid, AAM;
Acrylamide.
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Fig- 1 Effect of pH on behavior of polymer
aqueous solution.
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Table 2 Values of @ and e of monomers.

monomer Q e

MAAM 1.46 1.24
MAA 2.34 0.65
MAA-Na 1.36 - —1.18
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Table 3 Stabilities of emulsions.

| Polymer pHc c?lg o C{J(g;:})um I\E %\; ; pH Vl(sccg)ss)lty Part(l;li )swe

n-BA 6.4 — 32.0 6.4 29,900 640
n-BA/MMA =8/2 6.5 = 47.1 6.4 21,600 320
n-BA/MMA =5/5 6.6 0.17 50.8 6.6 600 198
n-BA/MMA=1/9 6.4 0.33 49.6 6.4 168 320
MMA 6.2 2.96 34.7 6.3 100 220
VAc 6.4 0.04 49.6 6.0 133 211
VAc/n-BA=8.5/1.5 6.4 0.53 48.6 6.4 155 230
VAc/n-BA=5/5 5.6 1.93 48.0 5.5 400 185

S 6.5 0.09 30.6 6.6 5,600 392
S/n-BA=5/5 6.4 0.09 36.7 6.3 3,710 230
S/n-BA=3/7 6.5 1.50 46.5 6.2 1,580 233

(41)
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Table 4 Properties of emulsions.

Foaming test (mm) | Chemical stabilities i Water
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c
A-102 183 153 X X O @) 130
A-102; ROOC-.CHSO3;Na R; —CH,CH,0(CH,;CH,0)nC,H,0H
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Fig. 11 Cylinder test —39% kaolin—,
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