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ABSTRACT : In order to investigate the applicability of lyocell fiber to filter paper, papper
sheets were manufactured with the addition of lyocell fibers in various length(1.5 denier: 2, 3,
4mm) and content(10, 30, 50%) and their physical characters, such as fibrilation rate,
adsorption efficiency of methylene blue(MB), paper formation, and crimping ability, etc, were
tested. The level of main fibrilation from lyocell fiber was higher in wet beating process than
that in free beating because of the higher strength of lyocell fiber compared with wood fiber.
Fibrilation could be observed at the degree of beating over 30° SR in wet beating with Valley
beater. The air permeability and tear factor of the paper increased and the paper formation
index decreased according to the increase of fiber length. The weak binding force of lyocell
fiber in spite of its higher fiber strength, might be a limitng factor in addition of lycell fiber
to the natural wood pulp in manufacturing the paper having the needed physical properties.
High contents of wood pulp decreased air permeability, the breaking length, tear factor, the
bursting strength, and paper formation index in paper sheets. As the contents of lyocell
increased from 10% to 100%, the adsorption efficiency of MB was elevated to 1.7-7.9 times
compared with that in 100% wood pulp. But the length of lyocell fiber did not affect the MB
adsorption.
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Table 1. The change of tear factor, breaking length and air permeability with the contents of lyocell

Lyocell length{mm)
2 3 4 5
the deg_ree -
oRbeating | o\ 40 L a0 | 20 |50 (40 (30| 20 |50 40 {30 |20 50|00
the content
of lyocell
100 405 | 439 | 45.1| 33.5 |66.4|87.6|91.7 | 81.4 | 84.5] 935 | 115.0 | 99.6 |121.1]| 118.3] 120.0 | 69.5
T 113 | 18 | 128 136 | 143 | 157 40| 151 | 163 157 | 163 | 170
ear .
factor 129 | 133 {136 151 | 154 | 162 154 | 162 | 168 1631171 | 1713
10 135 | 138 | 140 156 | 160 | 171 163 168 | 177 168 | 172 | 180
50 152 | 145 | 140 L74{ 165|152 1.95( 1.86 | 1.60 225198 | 1.68 B
Breaking
length 30 229 | 2.05 | 1.86 245|214 1.96 268234 212 279 | 242 | 2.33
(km) B
10 323 | 3.17 | 2.87 3.45|3.19) 2.97 3.63] 331 | 3.12 3.80 | 3.46 | 3.37
100 2516 | 3353 | 4389 | 12398 | 2645 | 3383 | 4538 | 12777 | 2786 | 3421 | 4698 | 13124 | 2963 | 3527 | 4894 | 17439
. —
Air 50 1464 | 1754 | 2333 1549 1921 | 2461 1635| 2016 | 2652 1724 | 2336 | 2824
permeability I
(e min 975 | 1101 | 1398 1097|1189 | 1487 1186/ 1201 | 1611 1206 | 1332 | 1865
10 879 | 929 | 962 956 | 1081} 1200 1006 1187 | 1345 1189 | 1265 | 1489
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Fig. 1. Image analyzer of sheet formation with fiber length at 100% lyocell
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Fig. 2. Image analyzer of sheet formation with fiber length at constant contents of 50% lyocell
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Table 2. Sheet formation index of fiber length and the degree of beating and the contents of lyocell

Lyocell length(mm)
2 3 4 5
the degr
beating( SgR) 50 | 40 | 30 | 50 | 40 | 30 | 50 | 40 | 30 | 50 | 40 | 30
100 | 190 | 185 | 175 | 182 | 179 | 171 | 176 | 168 | 166 | 160 | 154 | 145
the contents | 50 | 159 | 153 | 143 | 150 | 142 | 136 | 131 | 121 | 115 | 124 | 106 | 91
of lyocell(%) | 30 | 165 | 160 | 155 | 158 | 149 | 144 | 146 | 135 | 132 | 138 | 124 | 108
10 | 182 | 173 | 168 | 175 | 167 | 164 | 168 | 163 | 159 | 160 | 157 | 141
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Fig. 3. Microscope photographs scaned on the wire side of lyocell fiber with
valley beaters

- 104 -



[l
<
2
B
o
o
s
a%
o
2
ofy
2
o
2
P
na
i)
olp
2
g
.('X_l‘
2
b

30% 50%

Fig. 4. Microscope photographs scanned on the wire side of mixed fiber with the contents
of lyocell fiber at 30 °SR
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Fig. 5. Adsorption capacity of methylene blue on sheet treated with the degree of
beating and adsorptive time
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Fig. 6. Adsorption capacity of methylene blue on
sheet treated with content of lyocell
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