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ABSTRACT

In this study, a nano-colloidal silica sol was applied to control the anti-slip property by
spraying on kraft paper. Two kinds of nano-colloidal silica sol which have cationic and
anionic charge were applied in kraft paper, and the friction and physical strength properties
of kraft paper were investigated. The application of colloidal silica sol on wet web in
wet~end process by spraying method was tried to improve the friction property and to
avoid the general problems of machine contaminations caused by the scattering of sprayed
silica particles in dryer part. The physical properties of sheet were also improved by the
application of wet web spraying method, and the optimum conditions of wet web spraying
operation were closely related with the conditions of pH and electrical charge of wet web
and silica sol.

Keywords . nano-colloidal silica sol, friction, spraying treatment on wet web,
anti-slip property.
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Table 1. The general characteristics of nano-sized colloidal silica

SiOq NaxO 1 Size Viscosity | Specific Appearance | Char
(wt%) (wt%) P (nm) {cps) gravity bb ge
ANS’ 10 <02 95 | 20~30 | Pelow 11 colorless, -
5cps transparent
CNS™ 30 <002 | 32-50 | 10~20 | Pelow 12 colorless, "
20cps transparent

ANS® : Anionic charged Nano Silica
CNS™ : Cationic charged Nano Silica
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. 1. Schematic diagram of spraying treatment
of wet web with laboratory nozzle system.
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Table 2. Spraying parameters of colloidal silica

Nozzle type Affgglfoo
Consistency of colloidal silica, % 1
Spraying pressure, kgf/cm2 25~2.0
Spraying width, mm 300
Nozzle height from the wire of 400
the handsheet former, mm
Nozzle angle to wire 90°
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Fig. 2. Static friction coefficient of spray treated-
sheets versus colloidal silica sol dosages.
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Fig. 3. Dynamic friction coefficient of spray
treated- sheets versus colloidal silica sol
dosages.
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Fig. 4. Roughness of spray treated-sheets versus
colloidal silica sol dosages.
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Fig. 5. Static friction coefficient of pH controlled

sheets versus colloidal silica sol dosages.
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Fig. 6. Dynamic friction coefficient of pH
controlled sheets versus colloidal silica sol
dosages.
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Fig. 7. Roughness of controlled sheets versus

colloidal silica sol dosages.
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Fig. 9. High resolution SEM image of sheet
surface sprayed with 1% ANS.
(magnification x40,000)
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Fig. 10. High resolution SEM image of sheet
surface sprayed with 1% CNS.
(magnification x50,000)
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Fig. 11. High resolution SEM image of sheet
surface sprayed with 5% ANS.
(magnification x40,000)
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Fig. 12. High resolution SEM image of sheet
surface sprayed with 1% CNS.
(magnification x40,000)
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Fig. 13. Changes in tensile index according to the
control of pH conditions of wet web
during spraying colleidal silica sol.
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Fig. 14. Changes in elongation according to the
control of pH conditions of wet web
during spraying colloidal silica sol.
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Fig. 15. Changes in burst index according to the
control of pH conditions of wet web
during spraying colloidal silica sol.
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