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Phase separation in aqueous stabilizer-free two-phase polymerization
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Abstract: Aqueous stabilizer-free two-phase copolymerization of acrylamide (AM), 2-methylacryloylxyethyl
trimethylammonium chloride (DMC) and acryloyloxyethyl dimethylbenzyl ammonium chloride (AODBAC) with
initiator 2,2'-azobis[2-(2-imidazolin-2-yl) propane]-dihydrochloride was studied. UV spectrophotometer was used
to monitor in-line transmittance change of reaction mixture and to detect critical point of phase separation. The
conversion rate (X.) and molecular weight (M.) at the critical point were measured by improved brominating and
viscometric methods, respectively, and were investigated on effect of various factors. The cationic surfmer,
AODBAC, was found to have a good performance on promoting phase separation of the system. Change of
initiator amount and molar fraction of AODBAC had minimal effect on X;, which however increased linearly at
increase of temperature. The increase of initiator amount, temperature, and molar fraction of AODBAC caused
linear decrease of M.. X, decreased but M. increased significantly when molar fraction of AM and overall
monomer amount were increased.
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Fig. 1 Transmittance change in aqueous two-phase
copolymerization of AM and DMC with different
fomc(AM+DMC: 15 g, H,O: 35 g, VA-044: 0.02 g,
T=323.15K)
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Fig. 2 Transmittance change in aqueous two-phase
copolymerization of AM and DMC with different
Jomc(AM+DMC: 7.5 g, H,0: 42.5 g,
VA-044: 0.02 g, 7=323.15 K)
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Fig.3 Transmittance change in aqueous two-phase
copolymerization of AM, DMC and AODBAC with different
Fropeac(AM+DMC+AODBAC: 7.5 g, H,0: 42.5 g, VA-044:
0.02 g, fam=0.5, T=323.15 K)
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Fig. 4 Final transmittance for aqueous two-phase
copolymerization system of AM, DMC and AODBAC(total
monomers: 5.25 g, H,0: 44.75 g, VA-044: 0.02 g,
Jomc=faopac, 1=323.15 K)
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Fig.5 Effect of initiator amount on critical conversion and
molecular weight(AM+DMC+AODBAC: 7.5 g, H,0: 42.5 g,
Jan=0.5, fomc=0.2, 7=323.15 K)
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Fig. 6 Effect of temperature on critical conversion and
molecular weight(AM+DMC+AODBAC: 7.5 g, H,0: 42.5 g,
VA-044: 0.02 g, fan=0.5, finic=0.2)
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Fig. 7 Effect of monomers concentration on critical
conversion(AM+DMC+AODBAC+H,0: 50 g, VA-044: 0.02 g,
Jam* fomc' faopsac=5:2:3, T=323.15 K)
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Fig. 8 Effect of AODBAC molar fraction on critical
conversion and molecular weight(AM+DMC+AODBAC: 7.5 g,
H,0:42.5 g, VA-044: 0.02 g, fam=0.5, 7=323.15 K)
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Fig. 9 Effect of AM molar fraction on critical conversion and
molecular weight (AM+DMC+AODBAC: 7.5 g, H,0:42.5 g,
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