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| nfluences of coating and pulp composition on paper surfaceroughening
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Abstract

Surface roughening of paper is a phenomenon which happens when paper becomes wet in contact
with water or agueous liquid, and a practically significant problem in practical uses. Some factors are
considered as causes of surface roughening of paper. In this experiment, influences of coating and pulp
composition on surface roughening were investigated.

Aqueous coating is a kind of water absorption process, so coated paper inevitably has a wetting
history. Commercial fine paper was coated and calendered, then soaked and redried freely. Resultant
roughening was measured and compared with its base paper. Roughness increase, in terms of Bekk
smoothness and gloss, for the coated paper was lower than that for the uncoated. Coating were
considered to suppress swelling and deformation of fibersin the base paper.

In industry, a single sort of pulp is not always used for commercia paper. Mechanical pulp (MP)
fibers tend to be collapsed during calendering, and recover partialy its tubular shape by wetting. Thisis
one of the reasons of roughening. In this work, effects of mixing pulp on surface roughening of paper
was examined. Two sorts of pulp, hardwood bleached kraft pulp (HBKP) and thermomechanical pulp
(TMP) were mixed at ratios of 100:0, 90:10, 75:25 and 0:100. Handsheets from the mixed pulps were
calendered, then soaked and redried freely. Consequently, the higher the mixing ratio of TMP, the
higher the roughness, but, the roughness increase was not proportional to the TMP ratio. TMP fibers are
more apt to rise due to wetting than HBKP fibers. Even at a low TMP ratio, a rugged surface are
expected to appear if the fibers are well dispersed across the surface. The conventional wisdom that
mixture of chemical and mechanica fibers causes more surface roughening than a single pulp is not
exactly true. But, a small amount of formulated mechanical pulp should make people feel that it causes
severe roughening.
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Tablel Changesin physical properties of coated paper by soaking and redrying.

Coated Uncoated
Before After Change | Before After Change
soaking soaking (%) soaking soaking (%)
Oken smoothness (s) 197 134 -32 62.7 25.2 -60
Gloss (%) 36.3 325 -10 6.8 4.0 -41
Air resistance (s) 1058 1144 8 21.7 195 -10
Thickness (um) 92.6 95.0 3 75.6 81.3 8
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Table2 Changesin physical properties of paper with different pulp compositions by soaking and redrying.

TMP ratio (%) Before calendering After calendering After soaking
0 0.578 0.946 0.692
Densit3y 10 0.581 0.925 0.647
(g/cm®) 25 0.565 0.911 0.598
100 0.491 0.825 0.452
Oken 0 16.7 291 29.3
smoothness 10 20.9 306 22.2
© 25 274 325 16.4
100 51.7 247 7.9
0 9.8 23.2 7.3
Gloss 10 9.0 21.6 6.0
25 8.5 19.5 44
100 7.6 12.7 2.1
0 25 194 3.8
Air resistance 10 4.6 33.3 6.0
(9 25 11.0 75.3 12.3
100 96.1 636 735
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Fig. 1 Reduction by soaking and redrying
asafunction of TMPratio.
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