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ABSTRACT

Factors influencing penetration of PVAm solution into paper during impregnation were
investigated with ultrasonic Penetration Evenness Analyzer (PEA). Paper structure was
varied by changing basis weight, freeness of pulp, calendering, and filler addition, and

hydrophobicity of paper was varied by adding

AKD, In addition, the viscosity of PVAm

solution was varied by changing the concentration of PVAm solution, Important factors

influencing penetration of PVAm solution into

paper were found to be the pore structure

and the hydrophobicity of paper, and the viscosity of PVAm solution, Pore structure of
paper could be controlled by refining degree and filler addition and hydrophobicity of pa—
per could be controlled by internal sizing. Denser structure of paper, higher hydrophobic—
ity and higher liquid viscosity slowed down the penetration of PVAm solution into paper,

Keywords: PVAm (polyvinylamine), ultrasonic Penetration Evenness Analyzer (PEA), liq—

uid penetration, impregnation
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Table 1, Viscosity of PVAm solutions depending
on concentration

PVAm concentration (%, w/w) Viscosity (cPs)
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Table 2. Production conditions for handsheets

Factors Conditions
Grammage (g/m?) 80, 120, 160
Freeness (mL CSF) 300, 400, 600
Filler addition (% on pulp) 5,10, 20, 25
AKD doasge (% on pulp) 0, 0.5, 1, 1.5, 2
Number of calender passes (pass) 1, 3,5
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Fig. 1. Ultrasonic Penetration Evenness Analyzer
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Fig. 2. Effect of refining degree (Canadian standard freeness, CSF) on Z—direction penetration kinet—
ics of 0% (A) and 30% (B) PVAm solutions into paper.,
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Table 3, Effect of basis weight on the bulk of paper
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Table 4. Effect of calendering on the bulk of paper

Grammage (g/m?) Bulk (cm?/g)

Number of calender pass (pass) Bulk (cm?/g)

80 2.06
120 1.99
160 1.86

1 1.23
3 1.14
5 1.13
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