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ABSTRACT

The internal structure of the films, which is manufactured by coating and drying of particle dispersion, usu-
ally has significant effects on the performance. Therefore, the understandings of the concentration of disper-
sions and the packing of particles are strongly required for establishing sophisticated manufacturing process.
The internal structure composed of aggregated particles in the dispersion is destroyed under shear deformation
depending on the condition, and the deformation behavior can be understood based on rheological analysis.
The combination of film shrinkage and weight loss during the evaporation of solvent is useful to characterize
the concentration and packing processes of dispersed particles. Additionally, light scattering on the surface of
drying film of particle dispersion can exhibit the progress of aggregation of the particles. In the present article,
how three characterization techniques shown above are useful in the analysis of the drying process of the film
of particle dispersion was described. How shear strain in the coating process affects the initial structure of par-

ticle dispersion and how the following drying process is changed have been discussed.
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Fig. 1 Viscosity change with the addition of flocculants (50 vol% silica suspension, pH = 8).
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Fig. 2 Typical results of frequency and strain sweep test of slurries at various states of particle aggregation.
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Fig. 3 Rheological analysis of internal structure of latex dispersions.
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Fig. 4 Variation of film thickness and solid volume fraction
of aqueous paint during drying.
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Fig.5 Effect of strain applied in the coating process on the solid volume fraction in the drying process.
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Fig. 6  Shear stress response against exponentially increasing shear strain.

25



%‘Z? The Micromeritics No.61 (2018) 21-27

T T T T T T T T T T T T T T
60 R strain = 20 | strain = 200,
vg' 40k equivalent thickness | i
= thickness
S R \
20 _5/60:0.26 _
- A L 0/6¢=0.18 ¥
0 L 1 L E 1 L 1 L 1 L 1 L L 1 . 1
0 20 40 60 80 0 20 40 60 80
6 [min] 6 [min]

7 BUEZEALIIHT B BATREEIIN O A O 528

Fig. 7 Effect of shear strain in the coating process on the film shrinking process.
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Fig. 8 Effect of shear strain in the coating process on the variation of surface scattering.
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