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 Copolymerization reactions are very important as they allow the production of copolymers 

with specific properties based on the individual characteristics of each homopolymer. Vinyl acetate / 

butyl acrylate copolymer latex has significant industrial importance due to its application as water-

based paints, adhesives and paper and textile coatings.
[1, 2, 3, 4]. 

 This work studies the kinetics of batch vinyl acetate (VA) and butyl acrylate (BuA) 

emulsion homo- and co-polymerization reactions and the effect of reaction temperature. The 

formulations are presented in Table 1. Conversion was determined by gravimetry, particle sizes were 

measured by photon correlation spectroscopy and copolymer composition was calculated based on 

the unreacted monomer contents measured by gas chromatography. Experimental results were 

compared with simulation results using a detailed mathematical model.[5]. This mathematical model 

includes micelar and homogeneous particle nucleation mechanisms as well as particle coalescence. 

 

In Figure 1 it might be observed    Table 1 - Formulations of VA/BuA reactions. 

 Reactant VA BuA VA/BuA VA/BuA 

    85/15 15/85 

 VA (g) 105.168 - 89.393 15.775 

 BuA (g) - 105.168 15.775 89.393 

 Water (g) 454.832 454.832 454.832 454.832 

 SLS (g) 1.344 1.344 1.344 1.344 

 

that VA and BuA homopolymerize at 

very similar rates, the VA reactions 

being slightly faster, and show similar 

dependencies with reaction temperature 

(Figure 1a and 1b). The copolymeriza-

tion reactions (Figure 1c), on the other 

hand, present much slower reaction 

rates due to the significant difference in  

Na2S2O8 (g) 1.624 1.624 1.624 1.624 

 Na2CO3 (g) 0.392 0.392 0.392 0.392 

the reactivity ratios of these comonomers  

(rVA <<< rBuA). BuA polymerizes first leading to a significant composition drift during the reaction. 

The higher the VA fraction in the formulation, the slower is the reaction rate (Figure 1d). 

Comparison between experimental and simulation results showed an excellent agreement, not only 

for conversion and composition, but also for particle size evolution. The developed mathematical 
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model, besides of providing a better comprehension of the complex phenomena involved in 

emulsion copolymerization reactions, may also be a very useful tool for the optimization of the 

operational conditions of these reactions. 
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Figure 1 - Effect of reaction temperature on conversion, average particle diameter and copolymer 
composition during vinyl acetate / butyl acrylate emulsion homo- and co-polymerization reactions.  
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