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Strength Improvement of Kraft linerboard by Sweet Bamboo Pulp Substitution
for long Fibers from Softwood Pulp
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ABSTRACT

Generally, linerboard is made from two-ply production. In the industrial linerboard
production, a top layer paper is manufactured with a mixture of 55% unbleached eucalyptus pulp
and 45% softwood pulp. This study substituted the long fibers of unbleached sweet bamboo pulp
for the imported softwood pulp. Various proportions between the softwood pulp and the sweet
bamboo pulp were 45:0, 30:15, 15:30 and 0:45, respectively.

The results showed the sweet bamboo pulp had slightly longer fibers (2.48 mm) than
the softwood (2.39 mm). However, the runkel ratio of the sweet bamboo (0.97) was obviously
higher than the softwood (0.64). Consequently, paper made from the sweet bamboo contained a
higher tear index, but indicated a lower tensile index, than paper made from the softwood. The
mixtures of softwood and sweet bamboo at ratio of 30:15 and 15:30 at all beating levels produced
paper with a higher set of index (tension, tear, burst, and ring crush) and folding endurance than
paper made from softwood solely (45:0). It indicated that adding the sweet bamboo pulp into the
mixture between eucalyptus and softwood pulp will provide increased strength to the top ply of
the linerboard when compared to using only eucalyptus and softwood. The sweet bamboo pulp
can be used up to 60% to replace the softwood pulp or at proportions of 30:15 of softwood pulp

to sweet bamboo pulp.
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Table 1 Fiber characteristics of Bamboo, Softwood and Eucalyptus pulps.

Bamboo Unbleached Bleached

kraft pulp softwood eucalyptus

(D. asper) kraft pulp kraft pulp
Fiber length, LW (mm.)? 248 2.39 0.71
Fiber width (um)? 27.3 40.1 22.4
Fiber coarseness (mg/m)? 0.201 0.223 0.053
Lumen width (um)® 2.30 23.47 8.15
Cell wall thickness (um)P 11.64 13.82 3.57
Runkel ratio 0.97 0.64 0.56
Flexibility coefficient 9.06 46.61 52.89

Notes: ? data from the measurement of fibers thru Fiber Quality Analyzer Model FQA360
b data from the examination micro slide of fibers
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Figure 2 Influence of pulp proportions on strength properties as (a) Tensile strength
(b) Tear strength (c) Tear-Tensile strength relationship and (d) Burst strength
(e) Folding strength and (f) Ring crush strength
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