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ABSTRACT

It is of critical importance to understand the characteristics of papermaking additives and their
reaction mechanisms to fully utilize the benefits they provide. Among the papermaking additives,
retention aids play critical roles in improving productivity, product quality and process economy.
Diverse research efforts to understand the reaction mechanisms between cationic polymers and
anionic microparticles have been made since microparticle retention systems were introduced into the
market. And it is most commonly accepted that flocs formed by the addition of cationic polymers are
dispersed by shear force and the broken flocs are reflocculated instantly with the addition of
microparticles. There are still many unanswered questions, however, on the reaction phenomena
between cationic polymers and anionic microparticles.

In this study, several cationic polymers including waxy maize starch, corn starch and guar gum were
used to investigate their retention efficiency when they were used along with anionic colloidal silica.
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Table 1. The properties of the colloidal silica

Solids  Specific  Charge
Products Content Surface Area Density Type

BMA 590 7.7 850 -1.194 Unst;uocltured
BMA 780 7.5 850 -1.104  Structured
Sol
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Table 2. The properties of polyelectrolytes
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Products Solids Charge Viscosity DS

Content (%) Density (meg/g) (cPs)

BMB 2320 39.00 3.204 830 -
ionic PA

Cationic PAM Accurac 181 40.63 1.064 460
Guar gum 0.780 160 0.08
Cationi Corn starch A - 0.764 22 0.08
Sta:c}':‘c Corn starch B ; 1.072 35 0.15

©s Waxy maize Starch

0.672 280 0.04
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Fig. 1. Flow chart for the preparation of
measuring methods.
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Fig. 2. Effects of the type, addition rate, and
sequence of addition of anionic colloidal
silica on fines retention. 1.0% of cationic
starch was added.
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Fig. 3. Effects of the type, addition rate, and
sequence of addition of anionic colleidal
silica on fines retention. 1.0% of cationic
waxy maize starch was added.
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Fig. 4. Effects of the type, addition rate, and
sequence of addition of anionic colloidal
silica on fines retention. 1.0% of cationic
guar gum was added.
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Fig. 5. Efflux time as a function of the addition

levels of colloidal silica for cationic corn
starch with the degree of substitution 0.08.
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Fig. 6. Efflux time as a function of the addition
levels of colloidal silica for cationic corn
starch with the degree of substitution 0.15.
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Fig. 7. Efflux time as a function of the addition
levels of colloidal silica for cationic waxh
maize starch with the degree of
substitution 0.04.
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Fig. 8. Efflux time as a function of the addition
levels of colloidal silica for cationic guar
gum with the degree of substitution 0.08.
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Fig. 9. Flocs formed after mixing cationic waxy
maize starch(left) and cationic guar
gum(right) with anionic colloidal silica.
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Fig. 10. Reaction mechanisms between highly
branched or linear shape cationic
polymers and anionic colloidal silica.
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Fig. 11. Efflux time as a function of the addition
rate of colloidal silica for a low molecular
weight low charge density cationic PAM
was used.
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Fig. 12. Efflux time as a function of the addition
level of colloidal silica for hight
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