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ABSTRACT

To use bamboo in the pulp industry, the anatomical characteristics of 60-day-old,
1-year-old, 2-year-old, and 3-year-old moso bamboo (Phyllostachys pubescens Mazel),
and the characteristics of fiber and sheet of alkali pulp made of moso bamboo were
investigated.

Moso bamboo is composed of metaxylens and parenchyma cells in the inner part of the
wall, and thick-walled small bundle sheathes near the outer walls. Moso bamboo showed
the heterogeneity in anatomical structure. The longest fibers were shown in the middle
part, and the widest width in the inner part. The lignin contents were 14.4% in 60—day-old
bamboo, which was not lignified yet. The lignin contents in bamboo above 1 year were
approximately 25%6.

The yields of alkali pulp of moso bamboo were in the range between 41 and 47%, and
the yields tend to decrease with the increase of ages. The lignin contents of 60-day-old
bamboo were 2.1% and those of bamboo above 1 year showed approximately 426 to 5%
increment.

The length, width, and curl index of fiber in alkali pulp appeared to be similar in all
ages. However, coarseness increased slightly with the increase of bamboo ages. The dis—
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tribution of long fiber was shown much in 60-year-old bamboo.
The optical and mechanical properties of moso bamboo tended to decrease with the in-

crease of bamboo age.

Keywords : bamboo, Phyllostachys pubescens Mazel, alkai pulp, fiber properties of

bamboo, coarseness, fiber distribution
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Table 1. Length and diameter of bamboo
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Years of bamboo Length(m) Diameter{cm)}
60 days 106 / 99~115 84 /74~93
1 year 126 / 10.3~135 86 /81~93
2 years 126 / 11.2~13.6 89 /82~96
3 years 13.1 / 11.8~14.0 87/81~99
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Fig. 1. Chips of bamboo.

Table 2. Cooking conditions of bamboo
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Fig. 2. Definition of fiber cud index.
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Fig. 3. Photomicrograph of tissue and fiber of bamboo.
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Table 3. Fiber width and length of years and region of bamboo tissue

Vears of Outer part Middle part Inner part
ars o
bamboo Fiber Length Fiber Width Fiber Length Fiber Width Fiber Length Fiber Width
(mm) (um) (mm) (um) (mm) {(um)
60 days 0.52 18 4.73 13 0.71 36
1 year 0.56 21 475 12 0.68 37
2 years 052 22 461 13 0.74 35
3 years 0.51 21 4.49 12 0.80 36
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Table 4. Yields of bamboo pulp
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Table 5. Lignin contents and delignification ratio of bamboo pulp

Years of Lignin content(%) Delignification of
bamboo Bamboo Pulp bamboo(%)
60 days 144 2.1 92.4

1 year 254 45 90.2

2 years 25.7 49 89.1

3 vyears 25.5 51 88.2
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Table 6. Fiber properties of bamboo pulp measured by FQA

Years of Fines Fiber Length Fiber Width Coarseness Curl Index
bamboo (%) (Lw, mm) (pm) (mg/m)

60 days 4.0 1.34 12.3 0.082 0.079

1 year 10.2 1.23 14.3 0.094 0.072

2 years 10.2 1.28 14.2 0.100 0.069

3 years 6.0 1.36 14.2 0.106 0.069




3 b - o - -

30L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,

L S i - -

Fiber frequency (%)
»
Y
1
|
I
|

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
{ Flhetlangth (mm)

! 2 years

Fiber frequency (%)
»
&

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Fiber length (mm)

Fig. 5. Fiber distribution of bamboo pulp.
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Table 7. Physical properties of bamboo pulp
Years of Brightness Density Breaking length Tear index Burst index
bamboo (%) (g/cm®) (km) (mN-m%g) (kPam?/g)
60 days 40.1 0.69 9.3 181 6.0
i1 year 24.2 0.65 79 19.6 45
2 years 19.2 0.75 7.2 155 45
3 years 19.3 0.76 6.7 135 4.3
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