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The flocculation performance of the resulting CPAM dis-
persion was also examined in detail and it was found that 
the introduction of MMA unit into CPAM molecular chain 
could improve its flocculation efficiency.
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Introduction

Cationic polyacrylamide (CPAM) has been widely used in 
many areas such as wastewater treatment, pulp and paper 
making, petrochemicals, textiles, and printing industries. 
Until now, CPAM has been prepared mainly by three 
polymerization methods: solution polymerization, inverse 
emulsion polymerization and aqueous dispersion polym-
erization [1–3]. During the past decades, numerous studies 
were focused on the dispersion polymerization of acryla-
mide (AM) in aqueous solution [4–6]. The CPAM prod-
ucts, prepared by aqueous dispersion polymerization in 
the absence of any organic solvent, generally has rapid dis-
solution rate in water, and could be used directly without 
any environmental pollution [7–9]. Therefore, the aqueous 
dispersion polymerization has been suggested as a promis-
ing green technology for preparing water-soluble polymers 
such as CPAM. Now this kind of CPAM product is mainly 
applied as retention and drainage agent in papermaking 
industry, and as flocculants in wastewater treatment.

In aqueous dispersion polymerization system, the 
monomer(s), initiator, dispersant and stabilizer are all 
dissolved in water. As polymerization proceeds, pri-
mary radicals produced by initiator decomposition rap-
idly react with monomer molecules to produce oligom-
ers. Once these oligomers attain the critical chain length, 

Abstract Aqueous dispersion polymerization has been 
considered as a promising green technology for prepar-
ing water-soluble polymers such as cationic polyacryla-
mide (CPAM). Dispersion copolymerization of acryla-
mide and 2-methylacryloylxyethyl trimethyl ammonium 
chloride was generally carried out in aqueous ammonium 
sulfate solution with poly(2-methylacryloylxyethyl trime-
thyl ammonium chloride) as the stabilizer. In this study, 
we reported the potential influence of a small amount of 
hydrophobic monomer, methyl methacrylate (MMA), on 
the above-mentioned aqueous dispersion polymerization 
system. It was found that MMA could play an important 
role in the polymerization process by significantly affect-
ing the particle formation and stabilization, as well as the 
viscosity evolution of the reaction mixture during polym-
erization. With the addition of a small amount of MMA, 
the particle formation was accelerated and the viscosity of 
the polymerization system decreased significantly. With 
the increase in MMA addition, the final copolymer particle 
size was reduced and its size distribution became narrower; 
meanwhile, the particle morphology tended to be spherical. 
Moreover, it was found that the addition of MMA could 
favor the production of CPAM with high charge density. 
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