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ABSTRACT

The potential of oxygen delignification is a powerful tool to reduce detrimental environmental
effects. This study was performed to investigate the effect of steam expiosion treatment of chemical-
ly treated oak wood on oxygen-alkali pulping.

Pulp yield during steam explosion treatment by Na,SO;-NaOH impregnation was higher than the
other impregnation chemicals. Also, NaOH extraction at room temperature after steam explosion
treatment improved the kappa number from 140~116 to 90~64.

Oxygen-alkali pulping of chemical steam explosion treated woods affected to pulp yields. Na,SO;-
NaOH impregnation was very effective to higher carbohydrate yields at same delignification level. Its
carbohydrate yield seemed to be highly related to the effluent pH. Oxygen-alkali pulping after steam
explosion treatment of Na,SO;-NaOH impregnated wood was shown that carbohydrate yield was very
high because its effluent pH was increase from natural to mild alkali.

Even if oxygen bleaching limit the delignification to 50% in order to avoid unacceptable yield and
viscosity losses, oxygen-alkali pulping after steam explosion by Na,SO,-NaOH impregnation was pos-
sible to extend the delignification more than 80%.

Considering high pulp yield with lower lignin content from steam explosion treated wood, it might
be profitable to end the cook at a high kappa number instead of a low kappa number, and continuous-
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ly apply the oxygen delignification, in order to better quality pulp.
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Table 1. Characteristics of steam explosion from chemical pretreated oak wood

Impregnation Steam explosion* Sample No pH after Pulp yield Kappa
(%. on chip) time (min) ' steam explosion (%) number
1 C-SEI 301 721 1434

Control 3 C-SE3 2.82 704 1574

6 C-SE6 2.51 59.1 176.1

1 SA-SEI 5.61 834 115.6

Na,S0, (8%) 3 SA-SE3 474 72.6 117.0
-NaOH (2%) 6 SA-SE6 4.64 70.1 131.7
10 SA-SE10 433 69.6 1399

1 A-SEl 422 82.3 119.7

NaOH (2%) 3 A-SE3 4.00 69.2 140.9
6 A-SE6 3.81 66.3 141.6

10 A-SE10 367 65.3 1419

* Steam explosion conditions: 210°..., 20.0MPa
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Table 2. Characteristics of alkali extracted steam explosion pulps from chemical pretreated oak wood

Impregnation Steam explosion Sample No Ext. pulp yield Kappa Delignification
(%, on chip) time(min) amp ’ (%, on chip) number (%)
1 C-SElext 62.1 75.0 72.1
Control 3 C-SE3ext 54.6 82.1 732
6 C-SE6ext 456 90.0 735
1 SA-SElext 68.8 735 69.8
Na,S0, (8%) 3 SA-SE3ext 57.8 66.9 769
-NaOH (2%) 6 SA-SE6ext 55.6 64.1 78.7
10 SA-SE10ext 53.1 63.5 79.8
1 A-SElext 67.7 825 66.6
NaOH (2%) 3 A-SE3ext 569 79.3 73.1
6 A-SE6ext 536 75.1 759
10 A-SE10ext 521 72.1 776
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Fig. 1. Relationship between Kappa number and
pulp yield during oxygen-alkali pulping

of chemical treated oak wood.
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Fig. 2. Relationship between deligninfication and

carbohydrate yield during oxygen-alkali
pulping of chemical treated oak wood



A % = o 2
80 W - He3 - 29y Ha - Fol7]E 33(3) 2001
70 %
a
60 80 a
70 =1
— _ A o]
ot % 2 F o o0 &% 8
= 3=
; g 40 SE 50 °
£
é% 30 —e—C-SE 1,3,6min ext. g 40
g ~a—SA-SE 1,3,6,10min ext. g S 0 © C-SE 1,3,6min
& —a— A-SE 1,3,6,10min ext. -2 O SA-SE 1,3,6,10min
» 4 A-SE 1,3,6,10min
10 0
0 0

90 92 94 96 98 100
Delignification, %

Fig. 3. Relationship between deligninfication car-
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ed oak wood.
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of chemical treated oak wood.
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