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1: Camera 2: Light supporter 3:Light source 4 Temperature indicator 5:Prassure indicator
6:Air bath 7:Thermocouple 8:View cell 9:Stirning bar 10:Piston 11:Valve 12:C02 cylinder
13:Magnetic stirrer 14:Monitor 15:Pressure generator 16:Water cylinder
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1 : Condenser 2 : Cold water circulator
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Figure 3.4 % (Oil bath)
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Xac20=0.20 at 80 C

137 bar .

Xaco=0.25at 80 T
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Experimental condition

Temperature 120°C, 140 C, 160 C
Xaczo 010, 0.20. 0.30
Pressure 200 bar

Reaction time 2h, 4h,&6h 8h

Table 4.1 237 o}aguold 23 =7
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Xaczo 120 °C 140 'C 160 'C

0.5724 0.4804 0.4065
0.6718 0.5734 0.5101
0.7642 0.6748 0.6155

Unit : g/ml

Table 4.2 279 & &3+&E9 L% %
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Ac;O H3;504 8 h
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2h 4h 6 h Bh
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Abstract

Acetylation of Korean paper Using

Supercritical Carbon Dioxide

Hwi—Sung Lee
Chemical and Biological Engineering

The Graduate School

Seoul National University

Korean paper, after the papermaking technology was propagated
in China, and developed a unique way of Korea alone, it has been
used in our culture in many years. However, production of Korean
paper is manufactured in the form of cottage craft, it has a low
productivity. It is mired in a small—scale property. And, using low
quality of mulberry from china or south—east Asia to adjust
economy, micro enterprises have been lowering quality of Korean
paper. For these reasons, as compared to foreign paper, the
current Korean paper industry has lost its competitive edge and

been sluggish because of low demand. To overcome this, it is
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necessary to fix the problem and emphasize a number of
advantages Korean paper has, compared to the foreign paper.
Furthermore through diversification of use, it is necessary to
increase competitiveness of Korean paper being used only for art
mainly.

Acetylation has been used to the paper since the past and the
method of acetylation is known as liquid phase method and vapor
phase method. Since the reaction rate of the acetylation is slow,
using a catalyst such as sulfuric acid, the liquid phase method is
mainly used. However, the liquid phase method makes property
decrease of the paper in use of the catalyst, a large amount of
acetic anhydride is required and large amounts of waste is
generated and the method requires a wash step for the removal of
the reactants.

Therefore, in this study, in order to overcome the shortcomings
of existing acetylation method, using the supercritical carbon
dioxide as the reaction medium, we tried to acetylate the Korean
paper to impart water resistance to it. Before proceeding
supercritical acetylation, the phase equilibrium experiments
between acetic anhydride and carbon dioxide was conducted in the
basic research to design the experimental conditions for

supercritical acetylation. Based on the design, supercritical
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acetylation was compared to conventional acetylation methods. As
result of comparison of the physical properties and water
resistance, the supercritical acetylation was confirmed to have
better results. Finally, changing process variables such as
temperature, time, and mole fraction of acetic anhydride, we tried
to optimize the process variable and selected the condition for

Korean paper having original properties and water—resistance..

Keywords : Korean paper, supercritical acetylation, acetylation,
high pressure phase equilibrium, supercritical carbon dioxide, acetic
anhydride.
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