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Abstract

Dirt-pickup and weathering resistance in water based coatings are of importance from applicable
properties’ point of view. In this research, synthesis, optimization and blending of acrylic-styrene
emulsion resins with emulsion resins of PDMS were investigated. PDMS latexes were
synthesized in two different sizes. For preparing this PDMS latex, Acryl amide was used as
stabilizer for the first time. To do so, type and content of emulsifiers, D4 monomer
concentration, monomer charging rate and polymerization temperature were checked as varying
factors in optimization of polymerization regarding conversion percentage and latex stability.
Polymerization Kkinetics of both polymerizations, macro and micro, were investigated. Chemistry
and molecular weight of the prepared resins were evaluated using FTIR and GPC, respectively.
Macro PDMS and micro PDMS were synthesized with average particle sizes of 88 and 19 nm,
respectively.

In second stage, PDMS emulsion in different ratios (0/100 to 100/0) was blended with acrylic-

styrene latex. Transparency and cohesion of the blends films were two key parameters for
selecting optimized blending ratio. In cases, acrylic-styrene/ macro PDMS and acrylic-styrene/
micro PDMS, 80/20 was selected as optimized ratio. Physical and mechanical properties of the
blends films were tested using stress-strain and DMTA techniques. Latex blends formed a film in
presence of PDMS macroemlsion having tensile strength of 7 mPa and elongation at break of
690%, and a film in presence of PDMS microemlsion having tensile strength of 7.2 mPa and
elongation at break of 710% . DMTA analysis also showed that increase of PDMS groups into
acylic-styrene latex films caused a decrease in Tg and an increase in elastic modulus.
Furthermore, with investigation of thermal properties of blends films of acrylic-styrene and
PDMS latexes with different particle sizes using DMTA, only one Tan & peak were seen in both
cases showing an appropriate blending and penetration of polymer chains and consequently,
formation of one hybrid polymer phase.

Finally, evaluating potential application of the blends prepared in water based coatings, titanium
dioxide loading capacity was investigated through testing latex dispersability index and
comparison with Acronal 290D latex. LDIs calculated were 10.8 and 9.5 in acrylic-styrene/
macro PDMS and acrylic-styrene/ micro PDMS cases proving good pigment loading capacity of
these blends in comparison with the calculated LDI for acronal 290D, 12.5. Then, water based
coating with PVC of 10% were formulated based on acrylic-styrene, acrylic-styrene/ macro
PDMS and acrylic-styrene/ micro PDMS and acronal 290D latexes, respectively, and coating
properties including dirt-pickup resistance, weather resistance and wet scrub were analyzed and
compared. The results obtained showed that using acrylic-styrene/ micro PDMS blend will result
in improved dirt pickup and weather resistance.

Key words: Dirt pickup, Acrylic-styrene latex, silicone emulsion, latex blends, whetherability
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