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Characteristics of Thermomechanical Pulps Made of Russian Spruce and
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ABSTRACT

Three fiber sources including Russian spruce (Picea jezoensis) and larix (Larix leptolepis), and Myanmar bamboo
(Phyllostachys bambusoides) for thermomechanical pulp were explored to replace domestic pine (Pinus densiflora) pulp
that has some limitations in an aspect of supply and pitch trouble. Thermomechanical pulps were manufactured under
the identical condition, and then compared with their representative pulp properties and pulping process. Both Russian
larix and Myanmar bamboo contained large amounts of extractives that would negatively affect mechanical pulping
processes. Russian spruce showed the least contents in shives and pitch. Russian spruce and domestic pine reached an
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optimum freeness level within a short pulp processing time, which consumed less amount of refining energy compared
to larix and bamboo. In particular, the spruce wood showed the highest brightness level which might lead to a less
consumption of bleaching chemicals. It was expected that Russian spruce could be replaced with the domestic pine

wood in respect of both pulping process and pulp quality.
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(a) Pinus densiflora (b) Picea jezoensis

(¢) Larix leptolepis (d) Phyllostachys bambusoides

Korean pine Russian spruce

Russian larix Myanmar bamboo

Fig. 1. Raw materials used for making TMP.
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Table 1. Chemicals for peroxide bleaching
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Chemicals Hydrogen peroxide

Sodium silicate

Magnesium sulfate DTPA

Concentration, % 30

100 100 98

Fig. 2. Bamboo in a subtropical region, Myanmar.
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Table 2. Bleaching conditions of TMP using per-
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(a) Red-stained pitches detected in TMP

(b) Isolated pitches through image analysis

Fig. 3. (a) Red-stained pitches in TMP, and (b) isolated pitches (white spots on the image) through image

analysis.

g E NN § ~ Russian Larix #Wyanmar Bamboo

% 10 § %

E X §

231 N N

Z § X

é ol v v Y

PN N 7
2 : \/ /
ol %

Hot water

Cold water

Organic solvent Ash

Fig. 4. Extractives and ash contents of different
wood species.
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Fig. 6. Thermomechanical pulps made of different wood species.
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Fig. 7. Shives contents of thermomechanical pulps
made of different wood species.
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Fig. 8. Freeness comparison of thermomechanical
pulps made of different wood species.
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Fig. 9. Pitches observed on stereomicroscope images of thermomechanical pulps made of different wood species.
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Fig. 10. Pitch contents of thermomechanical pulps
made of different wood species.
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Fig. 12. Brightness change of thermomechanical pulps
made of different wood species before and after
bleaching.

11. Color comparison of thermomechanical pulps made of different wood species.
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