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ABSTRACT

Today' s paper industry tries to use greater amount of high yield pulp and recycled tiber and to close
mill water system, which results in higher fines content and buildup of organic and inorganic conta-
minants in white water system. Researches are being focused to develop chemical additives that pro-
vide good retention and drainage in a closed papermaking system. A microparticle retention system
consisted of cationic guar gum and anionic colloidal silica sol has been developed to meet the require-
ments for improving machine speed and product quality.

The objective of this investigation was to determine the effects of the degree of substitution of cation-
ic guar gums, charge density and structure of anionic colloidal silica sols, and the degree of system clo-
sure on the performances of this microparticle retention system. Cationic guar gums and anionic
colloidal silica sols with higher charge densities showed better retention performance. Particularly,
wider maximum in rctention was obtained when structured colloidal silica was used suggesting a
mechanism of microparticle bridging is functioning in this system.

Kevwords: Microparticle retention systems, Cationic guar gum, Anionic colloidal silica sol,
Microparticle bridging
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Table 1. Properties of cationic guar gums

DS Viscosity ~ Charge density

Cationic guar gums (cPs 2t 0.5%, 25°C)  (meg/e)

CGGl 0.06 100 0.695
CGG2 0.08 145 0.761
CGG3 0.10 130 0.864

CGG: Cationic guar gum

Table 2. Properties of anionic colloidal silica

Anionic colloidal ~ Specific surface  Charge density

silica area (m¥/g) (meq/g)
ACS1 500 -0.427
ACS2 850 -0.706
ACS3* 850 -0.653

ACS: Anionic cotloidal silica sol
*: Structured
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Fig. 1. Flow diagram of the experimental proce-
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Fig. 2. Fines retention as a function of CGG addition.
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Fig. 3. Cationic demand as a function of CGG
addition.
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Fig. 4. Floc size distribution of PS-latex as a
function of flocculation time. 1.0% of
CGG3 was used as retention aids.
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Fig. 5. Floc size distribution of PS-latex as a
function of flocculation time. 1.0% of
CGG3, and 0.2% of ACS1 were used as
retention aids.
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Fig. 6. Floc size distribution of PS-latex as a
function of flocculation time. 1.0% of
CGG3, and 0.2% of ACS2 were used as
retention aids.
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Fig. 8. Fines retention as a function of silica addi-
tion.
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Fig. 7. Floc size distribution of PS-latex as a
function of flocculation time. 1.0% of
CGG3, and 0.2% of ACS3 were used as
retention aids.
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Fig. 9. Schematic illustration of the flocculation phenomena occuring in microparticle systems based on

starch-ACS(left) and CPAM-ACS (right)”.
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