
CHAPTER I1 

THEORETICAL BACKGROUND 

2.1 Suspension Polymerization 14) 

The term suspension polymerization describes a process in which monomer(s), 

relatively insoluble in water, is dispersed as liquid droplets with steric stabilizer and 

vigorous stirring (which is maintained during polymerization) to produce polymer 

particles as a dispersed solid phase. Initiators soluble in the liquid monomer phase are 

employed in this process. The terms pearl and bead polymerization are also used for 

the suspension polymerization process. The major aim in suspension polymerization 

is the formation of an as uniform as possible dispersion of monomer droplets in the 

aqueous phase with controlled coalescence of these droplets during the 

polymerization process. The interfacial tension, the degree of agitation, and the design 

of the stinerlreactor system govern the dispersion of monomer droplets. The presence 

of suspending agents (e.g., stabilizers) hinder the coalescence of monomer droplets 

and the adhesion of partially polymerized particles during the course of 

polymerization, so that the solid beads may be produced in the same spherical form in 

which the monomer was dispersed in the aqueous phase. A survey of the materials 

used as suspending agents is given in Table 2.1 [5 ] .  

Suspension polymerization has the following advantages wnq;ued with the 

other polymerization process (bulk, solution, and emulsion): easy heat removal and 

temperature control; low dispersion viscosity; iow levels of impurities in the polymer 

product (compared with emulsion); low separation costs (compared with emulsion); 

and final product in particle form. On the other hand, among the disadvantages of 

suspension polymerization one may refer to lower productivity for the same reactor 

capacity (compared to bulk); wastewater problems; polymer buildup on the reactor 

wall, baffles, agitators, and other surfaces; no commercial continuous process 

operability yet; and difficulty in producing homogeneous copolymer composition 

during batch suspension polymerization. 
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