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A microgel particle is a cross-linked latex particle that is swollen in a good solvent. Microgel
dispersions have considerable fundamental and practical importance. Their ability to substantially
increase the viscosity of dispersions at low solids content has resulted in their use in surface coating
formulations. Microgels based on poly(N-isopropylacrylamide) (poly(NIPAM)) also have built-in
responsiveness to environmental conditions (e.g., temperature and solutes) [1]. This is manifested 1n
a dramatic decrease in particle volume in response to added solutes [2] or increase in temperature.
The behaviour of the dispersions to environmental stimuli will be governed by the particle structure.
i.e., distribution of cross-linking monomer and ionic initiator fragments incorporated during
emulsion polymerisation. However, considerable uncertainty surrounds the structure of the particles.
This discussion draws upon recent work at Adelaide aimed at elucidating the internal particle
structure of poly(NIPAM) microgel particles. The data discussed were obtained using light
scattering (PCS), electrophoretic mobility measurements and small-angle neutron scattering
(SANS). These techniques give complementary information about the particle structure and volume
phase transitions. The SANS data show that the mesh size (§) for the swollen particles increases
with decreasing mole fraction of cross-linking monomer (xga, where BA 18
methylenebisacrylamide) used during preparation (Figure 1). The variation of & with Xga 18 rouch
lower than that expected for a uniform distribution of cross-linking monomer within the particles.
Variable temperature electrophoretic mobility and PCS measurements reveal that the temperature at
which the major radius change occurs is ca. 5 °C lower than the temperaturc at which the major
mobility change occurs (See Figure 2.). Consideration of the scattering and electrokinetic data
reveals that poly(NIPAM) microgel particles have a core-shell structure. The shell is rich in ionic
species and deficient in BA; whereas the core is rich in BA and deficient in 10nic species. The

implications for microgel dispersion properties are discussed.
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Figure 1. Variation of mesh size with Xpa Figure 2. Variation of hydmdjfnamic radius (@)
for poly(NIPAM) particles at 25 °C - and electrophoretic mobility (O) with temp.
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