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Fig. 1 DMMC/AM copolymer composition for homogeneous aqueons
solution copolymerization and aqueous two-phase copolymerization

(Temperature = 65°C )
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Fig. 2 Joint confidence regions for the reactivity ratios of DMMC and
AM in homogeneous aqueous solution copolymerization (Temperature =
65°C)
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Fig. 3  Comparison of aquecus two-phase copolymerization with
homogeneous aqueous solution copolymerization of DMMC/AM
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Fig. 4 Effect of temperature on. canvemion of DMMC/AM aqueous
two-phase copolymerization
([M] =0.2mel/L,[APS] = 5.10x 10~ *mol/L, f; =0.2}
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Fig. 5 Relationship between Ip{dx/d¢), and temperature of DMMC/
AM aqueous two-phase copolymerization
([M]=0.2 mol/L, [APS] =5.10 x 10°% mol/L, f, =0.2)
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AQUEOUS TWO-PHASE COPOLYMERIZATION OF
(2-METHACRYLOYLOXYETHYL ) TRIMETHYLAMMONIUM
CHLORIDE AND ACRYLAMIDE

ZHAO Liang, SHAN Guorong, WENG Zhixue
( Department of Chemical and Biochemical Engineering , State Key Laboratory of Chemical Engincering ,
Polymer Reaction Engineering Division , Zhefiang University, Hangzhou 310027)

Abstractﬂ The aqueous two-phase copolymerization ( ATPC) of (2-methacryloyloxyethyl) trimethylammonium
chloride (DMMC) and acrylamide ( AM) in the aqueous solution of poly(ethylene glycol) (PEG) is studied and
compared with homogeneous aqueous solution copolymerization { HASC). The reactivity ratios of DMMG/AM
homogeneous aqueous solution copolymerization are rpyye = 1.77 and r,y = 0.32. The 95% and 99% joint
confidence regions are also calculated. The conversion versus time curves and the composition of DMMC-AM
copolymers are compared in two copolymerization systems, which shows that the reaction rate of ATPC is more
quickly than that of HASC,but the final conversions are almost the same; the composition of DMMC-AM copolymers
in ATPC is obviously different from that of in HASC. The partition coefficients of DMMC, AM and the copolymer of
DMMC-AM at 65%C, under the reaction condition are determined, K, = 0.035, K, = 0.125 and K, = 0.011,
respectively. Base on the polymerization mechanism of ATPC and the partition coefficients of monomers and
copolymer, a new method of caleulating the copolymer composition is presented for ATPC. The copolymer composition-
calculated by this method is in agreement with the experim;mt data.

Key words Aqueous two-phase copolymerization, (2-Methacryloyloxyethyl) trimethylammonium chloride ,
Acrylamide l



