PC09 - Factors Influencing the Exudation of Surfactant
in Self-Crosslinking Acrylic Latex

Nicki Kessel'2, Derek R Illsely?, Joseph L Keddie2

1. Sun Chemical Ltd, St Mary Cray, Orpington, Kent BR5 3PP, UK
2. Department of Physics, University of Surrey, Guildford, Surrey GU2 7XH, UK.

There is a trend in the coatings industry to replace organic solvent-based systems with
equivalently performing, environmentally benign products. Waterborne colloidal polymers
represent a promising alternativel2. Through the years some strange and unusual
observations of surfactant “islands” and “blobs” on coating surfaces have gone unexplained
and remain mysterious®. It is known that the presence of surfactants profoundly influence
the mechanical strength, durability, adhesion, blocking, gloss and permeability of the final
film519. The development of mechanical strength and hardness is often enhanced by chemical
crosslinking agents that create a three dimensional network-14, If crosslinking occurs prior
to particle coalescence, however, the network will not be continuous throughout the film and
a weaker product will result’. Therefore an understanding of the relative rates of polymer
interdiffusion and crosslinking is imperative. The stages and conditions of film formation,
crosslinking and the exudation of surfactant are processes that are inter-related and should
not be considered in isolation.

We have explored the inter-relationship between interdiffusion and crosslinking processes in
an acrylic latex containing carbonyl functionality exploiting the “keto-hydrazide”
crosslinking reaction. Gel fraction measurements were used to probe the rate and amount of
crosslinking. The precise chemical mechanism has been identified in a model system using
complementary spectroscopic techniques. The reaction was found to be acid catalysed and
favoured at lower water concentration. Measurement of the latex pH relative to the polymer
mass fraction during film formation clarifies the expected point of onset for crosslinking in
relation to particle packing. Atomic Force Microscopy was used to follow surface levelling
relative to the competing influence of crosslinking. The rate and total amount of surfactant
exudation were found to be influenced by crosslinking, properties of the latex particles, such
as deformability (as determined by the temperature relative to the polymer glass transition
temperature), and the evaporation rate (as controlled by the relative humidity).
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