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Effect of Substrate Porosity on Double Coating Structure

Byeong-Soo Kim,"! Chong-Yawl Park,” and Hyun-Chae Jung™3

ABSTRACT

The process of double coating consists of bottom coating using relatively coaser pigments to
improve characteristics of base paper and top coating using finer pigments to cover uneven-
ness of the bottom coating and to give various function of the coated paper. The structure of
precoating is influenced not only by its components, but also characteristics of base paper.
Moreover pore size and its size distribution of precoating are expected to influence the top
coating properties, but this is not well understood. Coating and printing operations involve
the application of pigmented fluid on top of a porous substrate. The porosity of the substrate
has been shown to influence the properties of the coating, but a good understanding of the
mechanisms is lacking in the literature. The role of pore size and void volume on top coating
structure is unclear.
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Table 1. Properties of clay

Property Value Unit
Brightness 87.5 GE
Particle size Distribution —2um 96 Mass%
Residue +45um(325mesh) 0.003 Mass%
Brookfield Visc. 265 cPs
(No.1spindle:20rpm.70% solids)
High Shear Visc. 6 Dynes

(2200rpm, 70% solids)
pH 6.9
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Table 2. Coating weight composition for single and double coating

Items Single D1 D2 D3 D4 D5
Top/Pre Ratio 0.2 0.5 1 2 5
Top(g/m?) 5 10 15 20 25
Pre(g/m? 30 25 20 15 10 5

2.5
——PR5.0 —~ PR5.0
..+..PR2.0 .. PR2.0
——PR1.0 —— PR1.0
—e- PRO.5 —_ —- PR0O.5
——PR0.2 E ZOT ;3 —— PRO.2
@ s
e 1 A T g e, (% P’,épm‘ R s
1 ks i
sl e
2 1.5 — .
DY PPNl e 2 Hg b A l(_‘g —--" UJ %— H
1 ___\____:!w:::___\_
(ot o SRR TN SEE |
|_d ’ »
: : : . . 1.0 A

0 20 40 60 80 100 120 140
Consolidation time (sec)

Fig. 2. Effect of pre coating weight on the
FCC.
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Fig. 3. Effect of pre coating weight on the
SCC.
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Fig. 4. Effect of top/pre ratio on the FCC.

L ol A n¥rt g=d *l el 7 %
F A B3] Skl wel 543 dade

EFEE7 S7ete S 7HA %E}.

Fig. 4% 59ME o3t =387 4 =3
Hled 99 oM U HF =¥ HEF
e o oA =FAF L, oAk WA IS
vehd Zoltt, dat =gdA Ho FA49 B
e 28 =23F He(jAEF/dAEg)e
0.294 1.0 & Wl =FF9 #dgo
Lot F Fallo] A7 ARG H ek Juir
ao}:o] 27}5]. 3 N;dz%o] ol;(} 017:“ 3,:};‘(;
Eﬂf‘f}og}»ﬂ E=F 729 4o Agdtes A
£ ¢ F UG 22U =@ WEe] 2.0%
5. Oo]];q‘— AulA o] Ao 2 olx} T F7}
of met At YA nEsE ok AlRte] &
AAE Ae & F AU,

agln ol A n¥ske] AF oA mEFe
71l et ol n@s} Hol dolploy =7
Fo| Hzldl wel =¥ vlgo] 2,074 A &

U=

-

o sl olehe A 2 & Aol

delE 99g Agstel U3 WA oY
299 Bopre £33 U EAste 39
28 459 2% Fig 614 BE st 2ol
Qi 539 B9 =gFgel ATl wet 33
$go] F/kste Roz ustor], 4% w3
of g 2PN olp/UA £FF vigo] B

i e HZ - Fo|71£ 30(4) 1998

3.0
—— PR0.2
--+.-PRO.5
——PR1.0
—- PR2.0
25 ——PR5.0

E’

1.5 T T T T T T T
0 20 40 60 80 100 120 140

Consolidation time (sec)
Fig. 5. Effect of top/pre ratio on the SCC.
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Fig. 6. Effect of top/pre ratio on the void vol-
ume.
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Fig. 8. Pore size distribution of pre coating.
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Fig. 9. Pore size distribution of double coat-
ing with different top/pre ratio.
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