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Comparison of the soda-anthraquinone pulping properties
between imported Eucalyptus mixture chips and domestic
yellow poplar (Liriodendron tulipifera)chips
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ABSTRACT

Pulping properties of the imported mixed eucalyptus chips and the domestic yellow poplar chips were
investigated for comparing two chips as the raw materials for the hardwood chemical pulp. Soda-AQ
(anthraquinone) pulping was applied for this study. The pulp from yellow poplar showed higher pulp
yield than pulp from mixed eucalyptus, which comes from the lower hot-water soluble extractives and
the higher polysaccharides in yellow poplar chips than those of the mixed eucalyptus chips. The yellow
poplar pulp had higher average fiber length and fiber width than those of the mixed eucalyptus pulp,
which led to the better respond to beating and the higher tear strength than those of the pulp from the
mixed eucalyptus chips.

Keywords : yellow poplar (Liriodendron tulipifera), Eucalyptus mixtures, soda-anthraquinone
(Soda-AQ) pulp, fiber strength
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Table 1. Standard pulping conditions of Eucalyptus chips and Yellow poplar chips.

Liquor to wood  Time to max.

Pulping species ratio temp. (min)

Time at max. temp.

Active alkali (%,
(min) as Na,O)

Anthraquinon
(%, on chip)

Eucalyptus

4:1 90
Yellow poplar

30 &40 18 0.1
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d =4 Table 2. Chemical composition of yellow poplar

ﬂ#ﬁ#mmmﬂlﬂﬁ‘%T@mﬁ%%ﬁ% and eucalyptus
o 2RASG T, Bt HE Y o 2L B4 o Yellow poplar  Eucalyptus
ato] 72% FHALo @ 13} THebE] &, B Al 24 Acetone extracts (%) 2.5 2.2

0,
(deuterium oxide D20)& AFE5}o] AL EEE 3% Hc;lwaterle.:xtr.aczi/()/o) 1;‘2 ;i;
_ ason lignin (% . .

}«Is]_b-z;<7 P:/\l/\ood o]} S olAFH

ol s TS ofh - el 2 Polysaccharides (%) 66.0 61.5
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Table 3. Soda-AQ pulping characteristics of yellow poplar and eucalyptus

Yellow poplar Eucalyptus
30 min cooked 40 min cooked 30 min cooked 40 min cooked
Screen yield (%) 51.9 513 51.4 50.9
Rejects (%) 0.3 0.1 1.1 0.6
Kappa number 225 17.3 22.7 214

Klason lignin (%) 1.0 0.8 0.5 0.5
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Table 4. Carbohydrate compositional analysis of wood and soda-AQ pulps from yellow poplar and

eucalyptus
Carbohydrate in pulp
Total (%) Cellulose (%) Xylan (%)
wood 66.0 423 23.7
Ye“‘g;’)"plar 30 min-cooked 51.4% 37.6 13.8
40 min-cooked 50.8* 37.3 13.5
Wood 61.5 44.1 17.4
Eu“(‘gpms 30 min-cooked 51.1% 39.0 12.1
40 min cooked 50.6* 38.7 11.9

*: Based on wood chips

Table 5. Fiber length distribution of yellow poplar and eucalyptus soda-AQ pulps

Length distribution (pm) E- 30 E-40 YP-30 YP-40
200-733 62.74 60.25 31.74 31.95
733-1267 36.41 38.53 58.69 55.41
1267-1800 0.70 1.08 9.11 12.04
1800-2333 0.15 0.14 0.25 0.44
2333-2867 0.00 0.00 0.05 0.17

Table 6. Fiber width distribution of yellow poplar and eucalyptus soda-AQ pulps

width distribution (pm) E- 30 E-40 YP-30 YP-40
5-17 63.37 60.31 38.06 38.32
17-27 28.66 30.60 37.33 37.95
27-47 7.27 8.32 18.30 18.40
47-67 0.60 0.57 5.48 4.62
67> 0.10 0.20 0.83 0.71

Table 7. Fiber properties of yellow poplar and eucalyptus soda-AQ pulps

width distribution (pum) E-30 E-40 YP-30 YP-40
Length weighted in length (um) 668.0 681.0 826.0 895.0
Width (um) 16.0 16.5 22.3 21.9

Kinked angle (°) 136.92 137.08 118.76 126.48
Kinked fibers (%) 9.21 8.68 10.46 12.41
Curl (%) 2.92 2.68 4.86 4.64

Table 5] -2 o] TE 574

Ay LY ELEE 2
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Fig. 1. Freeness difference between yellow poplar
pulp and eucalyptus pulp
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Fig. 2. Pulp strength properties comparison between
yellow poplar and eucalyptus
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