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ABSTRACT

Recently, interest in utilization plan of recycling paper have been enhanced. Therefore, this research
aimed to develop the manufacture process of cellulose acetate using old newsprint by acetosolv pulp-
ing process. And the manufactured cellulose acetate was also analyzed, especially based on chemical
properties.

The summarized results in this research were as follows;

Reaction time, kind and amount of catalyst, and ratio of liquor to material were varied during ace-
tosolv pulping process of old newsprint. Ratio of liquor to material did not give the significant differ-
ence in reaction product. Delignification rate was increased with increasing reaction time during
acetosolv pulping, but yield and degree of substitution decreased with increasing reaction time.
Sulfuric acid are better catalyst than hydrochloric acid in acetosolv pulping process for old newsprint,
and optimal addition amount of catalyst was 1% based on reaction material. Delignification, yield, and
degree of substitution were influenced by the catalyst and reaction time. Under pulping condition of
120°C in 1/12 liquor to material ratio and 60min, degree of substitution was about 0.7. The acetylation
reaction was not completely caused by these reaction condition. The examination of the FT-IR spectra
revealed that absorption band(1200cm™, 1,750cm™) caused by carbonyl group were confirmed.
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Table 1. The condition of acetosolv pulping

Liquor / material (g/g) 10/1, 12/1, 15/1

Cooking temp. (C) 120
Cooking time (min.) 30, 60, 90, 120
Catalysts Hydrochloric acid, Sulfuric acid

Catalyst contents (%)  0,0.5, 1.0, 1.5,2.0
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Spectral range : 4000 ~ 400cm™

Beam splitter : Coated on KBR

Detector : DTGS Resolution : 0.25¢cm™
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Table 2. Chemical components of old newsprint
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Materials Lignin Ash Carbohydrate Sugar composition
content content content Arabinose Xylose Mannose Glucose
ONP 185 4.1 76.0 1.3 6.8 14.6 77.3
Table 3. Effect of liquor to material ratio in acetosolv cooking

Catalyst Liquid ratio (g/g) Yield (%) Lignin contents (%) D.R.(%)* D.S.**

1/10 77.6 13.7 45.0 0.6
Hydrochloric acid 1/12 74.7 13.8 44.5 0.5

1/15 726 13.6 455 0.6

1/10 733 129 48.1 0.7
Sulfuric acid 1/12 70.5 12.6 49.6 0.7

1/15 72.0 12.1 514 0.7

* D.R. : Delignification ratio
** D.S. : Degree of substutution



44 YR oFE - A - AR

Table 4. Effect of reaction time in acetosolv cooking

I - Fol7|& 35(1) 2003

Catalyst Reaction time(min.)  Yield (%) Lignin contents (%) D.R. (%)* D.S#
30 83.2 14.9 40.0 04
Hydrochloric acid 60 74.7 13.8 44.5 0.5
90 73.8 12.6 49.4 0.5
120 72.7 10.8 56.6 0.5
30 76.2 14.7 40.8 04
60 : 70.5 12.6 49.6 0.7
Sulfuric acid 90 69.0 11.3 54.7 0.7
120 65.1 9.3 62.7 0.6

* D.R. : Delignification ratio
** D.S. : Degree of substitution
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Table 5. Effect of added catalyst amounts in acetosolv cooking

Catalyst Catalyst contents (%)  Yield (%) Lignin contents (%) D.R. (%)* D.S**
0 92.7 231 72 0.1
0.5 835 15.3 38.7 0.3

Hydrochloric acid 1.0 74.7 13.8 4.5 0.7
1.5 71.9 11.6 53.3 0.6
2.0 68.3 103 58.7 0.6
0 93.2 23.4 6.2 0.1
0.5 72.7 14.0 437 0.5

Sulfuric acid 1.0 70.5 12.6 49.6 0.7
1.5 64.5 10.9 56.3 0.7
2.0 60.0 8.3 66.8 0.7

* D.R. : Delignification ratio
**D.S. : Degree of substitution
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Fig. 1. Relationship of Delignification ratio and Degree of substrate in acetosolv cooking
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Fig. 2. FT-IR spectrum of acetylated products
obtained from ONP
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