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I nteraction between latex and starch in coatings during drying

Atsushi Ikeda, Toshiharu Enomae and Fumihiko Onabe
Graduate school of Agricultural and Life Sciences, The University of Tokyo

Abstract

Binder migration that occurs in a drying process for coated paper was studied in the light
of interaction between latex and starch. It is well known as binder migration that latex
particles and starch concentrate near the top surface of a coating layer as a result of
intensive drying. The results showed followings. Latex migration was induced by starch
formulated as a co-binder. This inducement increased as amount of formulated starch
increased. Dextrin of a degree of polymerization (DP) of about 33 induced latex migration
to a greater extent than starch phosphate of a DP of afew hundred, but glucose had a much
less effect. Starch migration per se had the same tendency regarding DP. Electric charge of
starch did not affect latex migration. There was no difference in latex and starch migrations
between anionic starch phosphate and nonionic hydroxyl ethyl starch. The peculiarity of
starch to inducement of latex migration seems to be related to ease with which starch tends
to gel a high temperatures, approaching to high solids. In rapid drying, if the
concentrations of latex and starch near the top surface increase and the starch gels, a sudden
increase in color viscosity lowered the diffusion velocity of the latex particles and the
starch into the bulk. Thus, the whole coating solidifies, maintaining their concentrations at
the top surface higher than the rest of it. This mechanism was predicted for latex migration
occurring in the presence of starch.
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Tablel Coating color formulation. Added amounts are represented in parts
per hundred of total pigments by weight

Ingredient P-1 pP-2 P-3 P-4
: Kaolin 70 70 70 70
PIgMents  caicium carbonate 30 30 30 30
Dispersant Sodium polyacrylate 0.3 0.3 0.3 0.3
Binder SB-latex 10 10 10 10
Starch phosphate - 0.5 2 5
Ingredient D-1 G-1 K-1 H-1
. Kaolin 70 70 70 70
PIgMeNtS  calgium carbonate 30 30 30 30
Dispersant  Sodium polyacrylate 0.3 0.3 0.3 0.3
SB-latex 10 10 10 10
Dextrin (DP=33) 5 - - -
Binder Glucose - 5 - -
HPTMA-Starch 2 -
Hydroxyl ethyl - 2
starch
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Fig.4 Flow sheet of quantification of starch in coating
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on latex migration
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Fig.7 Effect of drying intensity on starch migration
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Fig.9 Effect of surface electric charge of starch
on starch migration
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Photo. 1 Cross section of coated paper dried at room temperature
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Photo. 2 Cross section of coated paper dried by hot air
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