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ABSTRACT

This study was conducted to investigate the effect of the strengthening treatment of methyl
cellulose (MC) on properties and aging characteristics of the dewaxed papers during humid
heating aging. Beeswax—treated Hanji was dewaxed by the supercritical fluid extraction
method, and subsequently the strengthening treatment was performed with MCs having
three different viscosities. MC was first applied by dipping a dewaxed paper into a MC
solution whose concentration was controlled from 0.5% to 1.5%. After the strengthened
papers were artificially aged at 80C and 65% RH, the changes in optical and mechanical
properties of the samples were evaluated, The results show that viscosity and especially
pick—up of MC influenced the strengthening efficiency and aging characteristics of de—
waxed paper. Strength was increased with the MC coating weight; in addition, strength—
ening with MC improved preservability of the dewaxed paper. The optimum conditions
for the strengthening with MC was found to be the coating ratio of 4% with 1500 cP MC,
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Table 1. Characteristics of beeswax—treated sheets in the Annal of King Sejong and duplicates

. . Beeswax contents .
Basis weights Density Thickness - - - Coating
(/) (g/erd) (mm) Weights Coating ratio method
(g/nr) (%)
. . 114.7 46.5 .
Sejong silok (61.4) 0.77 0.150 >53.4 (87.0) Both side
. 115.6 46.8 .
Duplicates 61.5) 0.77 0.155 54,1 (88.1)? Both side
) Basis weights of base paper (Hanji), ? The ratio of beeswax's weights to Hanji's basis weight.
Table 2, Dewaxing conditions by supercritical fluid extraction
Temperature Pressure Co—solvent Fluid Time
70T 400 bar 20% Dichloromethane CO2 2 hr
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Fig. 1. MC content in paper as a function of
MC concentration in the solution with
different MC viscosity.
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Fig. 2. Effect of MC content on folding endurance
of strengthened samples at three MC
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Fig. 3. Effect of MC content on brightness of
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viscosities.
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Table 4. Changes in color (L, a*, b") values of strengthened samples at various MC content and
MC viscosities

MC content (%) 400 cP 1500 cP 4000 cP

0 88.41 88.41 88.41

1.33 87.46 87.76 88.86
L 2.68 86.87 87.11 88.35
4.25 87.54 86.98 86.53

0 —0.61 —0.61 —0.61

1.25 —0.60 —0.34 —-0.03
2 2.47 -0.59 —-0.39 —0.44
4.23 —-0.38 —0.42 —0.43

0 13.46 13.46 13.46

1.40 13.67 13.72 14.44
b 2.76 13.93 13.94 14,61
4.98 14,36 14.09 14.06
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TAaER SHlsto] Fig, 5o et gieh vl 2)gt Fol

AR WAL Zraxgof vl ARk Fol AlREY

WAE dago] @A veht MC B el 9fsf &

540 MAEE AL & 5 A3k E3F MCY| ==&

o] Z7HIRE WHE h4-go] Zhaml S Uehick

MC Ao B2 WAE Zha80) F35k Mol T

7] ekttt 28y 1500 cP2] MCE =8 4% J=

2 At Fo] AEE9 WHE dado] 7MY 9A U

EPd Ao 2 Hol HE7} 1500 cPQl MCE Ag-ste] K

Ash= Ao|, A=A BE A SHA 7HE £

sfeha g,

Fig

100

N —e— 400¢cP

[ —

§ T
Ow e
E
o Cc 60 1
c o
2D
82

E 20

=

Y

° 0

0 1 2 3 4 5

MC content (%)

Fig. 5. Effect of MC content on decreasing ra—
tio of folding endurance of strengthened
samples after humid heating aging at
three MC viscosities,

10
—&— 400 cP
8 —A— 1500 cP
—&— 4000 cP
6 4
m
<
4 4
2 4
0 . : : . .
0 1 2 3 4 5

MC content (%)

Fig. 7. Effect of MC content on color devia—
tion (AE) of strengthened samples af—
ter humid heating aging at three MC
viscosities,

3.32 Hatx £

MCO M 9 ExFo] Folo BHEEo| ujA]=

F Bt 98 A ARe) W G dst

AN BEO] WAE TS Fig, 60 Yot 2744

23t Fo| ARE9] WAl Zadto] nixe] AlRo 7

SRk A Ueitth & Bk o] o dstel] s

AR ol AlRo] MME hago] olxlE AL

K
5
T

of 2= 9lgitt, Eal WAEel npzi 2 MCO E2g
o] Z7}epE MAE 1o woltt MC HEo] uf

2 e HILZS 400 cP, 1500 cP, 4000 cP &£02
o] WA Qg Aol 7

4000 cP9] MCE #-&3t H4$-
S35t Ao & YEeRgT

J. of Korea TAPPI Vol.47 No.6 Dec. 2015 135



HRAEZ2A0] 25t

YRS B=E2ZHE]

Table 5. Changes in color (L*, a*, b") values after humid heating aging as MC content and viscosities

MC content (%) 400 cP 1500 cP 4000 cP

0 —6.95 —6.95 —6.95

Lo 1.33 —3.65 -3.96 -3.91
2.68 —4.14 -3.81 —-3.50

4.25 —4.39 —3.32 -2.81

0 1.87 1.87 1.87

a2 1.25 1.73 1.41 0.68
2.47 1.79 1.19 0.86

4,23 1.19 1.09 0.89

0 2.16 2.16 2.16

b 1.40 3.74 3.09 1.39
2.76 4.32 1.97 0.88

4,98 2.04 2.16 0.87

" decrease, 2) a" and b": increase.
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