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A Study of the Preparation of Coated Handmade Papers
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[ Summary )

In this study,we prepared coated handmade papers, which are referred to in ancient Chinese
literature as 2 genres of Fengchien and Fenglachien. The coating materials employed included
precipitated silicate, montmorillonite clay, aluminum hydroxide, titanium dioxide, calcium
carbonate, kaolin, talc, mica, colloidal silica, etc. In addition to individualapplications, these
materials were also blended in various proportions and then applied. Coating binders included
polyvinyl alcohol, casein, animal glue, and starch. Other additives included an insolubilizer,
surface sizing agents, waxemulsion, and colored dyestuffs. Calendering of the coated sheets
consisted of different nip pressures and different numbers of passes through the nips. All
coated sheets were evaluated for their post calendering ink holdout, gloss, and surface strengths.
Colored varieties of handmade sheets were also prepared, and theiroptical stabilities were tested
against a sample of imitation Chenghsintang paper made during the era of Emperor Chien-Lung
in the Ching Dynasty (AD 1736-1795). There were significant effects of pigment and binder ty pes
on the ink-holdout, gloss, and Dennison wax pick strength of the coated papers. The addition of
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an msolubilizer, surface sizing agents, and wax emulsions affected ink-holdout to some extent

while the latter effectively improved the gloss of the handmade papers. The red lachien we

prepared exhibited superior colorfastness under light exposure.
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Fig. 1. Relative color strength of soot-ink on
handmade papers coated with various pig-
ments and binder. (A: calcium carbonate, B:
clay, C: tale, D: mica, E: aluminum
hydroxide, F: montmorill onite, G: precipi-
tated silicate, H: titanium dioxide).
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Fig. 2. Paper gloss of handmade papers
coated with various pigments and binders.
(A: calcium carbonate, B: clay, C: talc, D:
mica, E: aluminum hydroxide, F: mont-
morillonite, G: precipitated silicate, H: tita-
nium dioxide).
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Table 1. Dennison wax picking of coatedhandmade papers

. Binder

Pigment
8%PVA 18% Casein 21%Gelatin 25% Starch

Calcium carbonate 4A TA SA 3A
Clay S5A 6A 6A 3A
Tale < 2A 3A 3A 2A
Mica < 2A 3A 3A 3A
Aluminum hydroxide < 2A < 2A < 2A < 2A
Montmornllonite < 2A 2A 5A 3A
Precipitated silicate < 2A < 2A < 2A < 2A
Titanium dioxide 6A TA TA SA
Table 2. Properties of handmade paper coated with various silicates
Silicate Rel. color str.? (%) Gloss (GU) Waxpicking
X-37B 470.5 8.7 < 2A
X-30 465.9 9.4 < 2A
X-60 547.2 7.9 < 2A
A-200 345.8 10.1 < 2A
MRK 373.2 8.8 < 2A
Dev120 530.9 9.5 < 2A
Zeosil 77 425.6 9.2 < 2A
Colloidal 153.4 21.2 6A

D Rel color str., relative color strength.
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Fig. 3. Kfect of pigment substitution ratios
on the relative color s trength of s oot-ink.
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Fig. 4. Effect of pigment substitution ratios
on paper gloss.
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Fig.S. Relative color strength of soot-ink vs.

the binder dos age of coatings.
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Table 3. Properties of paper coated with X-
37B and PVA using AZC as aninsolubilizer
of the binder

AZC  Rel color Gloss Wax
(%)Y str.2 (%) (GU) picking
0 478.1 8.5 < 2A

5 470.5 8.7 < 2A
10 450.1 9.4 < 2A
15 4372 8.4 < 2A
20 428 3 8.9 < 2A

D Percent based on the binder.
D Rel color str., relative color strength.,

Table 4. Effect of surface sizing agent on
properties of coated paper

SMA  Rel color Gloss Wax
(%)) str? (%) (GU) picking
0 470.5 8.7 < 2A

5 4854 9.4 < 2A
10 477.5 8.9 < 2A
15 452.8 9.4 < 2A
20 439.8 9.0 < 2A

D Percent based on the binder.
D Rel color str., relative color strength.,
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TableS. Properties of coated paper using wax
emulsion as the lubricant of the coating

color
Wax Rel color Gloss Wax
(%)V str.?2 (%) (GU) picking
0 4705 8.7 < 2A
5 41.1 11.5 < 2A
10 4192 13.6 < 2A
15 411.1 14.0 < 2A
20 389.1 16.3 < 2A

U Percent based on the binder.
D Rel. color str., relative color strength.
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Table 6. Influence of the number of nips on
paper properties

Nips Rel color Gloss Wax
passed stV (%) (GU) picking
1 217.2 9.4 < 2A

3 205.9 14.9 < 2A

5 199.7 17.4 < 2A

7 198.5 19.0 < 2A

D Rel. color str., relative color strength.

Table 7. Influence of nip pres sure on paper
properties

Nip pressure Rel color Gloss Wax
(kg/cm) str.V (%) (GU) picking
50 2242 920 <2A

100 217.2 94 <2A

150 197.0 160 <2A

200 194.0 178 < 2A

250 191.1 202 <2A

D Rel color str., relative color strength.
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Fig. 7. Effect of UV irradiation on the
reflectance of ancient coated paper.
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