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‘Wood Fiber Characteristics and Pulping Experiment of
- Fast-growing Tree Species (l) --Trema orientalis,
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 Summary - R

The purpose of this study is to investigate fiber and pulping cheradteristics of 7. 7%

" wood: from mative and exotic fast-growing tree species it Taiwan. =~ - . % v 0 0, S0F
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The species selected for this experiment include two hardwood species—Trema

orientalis, Albizzia faleataria, and one softwood species—Cunninghamia lanceolata.

Both of the trunk wood and branch wood of the species were evaluated,

Fiber morphology, chemical compositions, wood densities, bark percentages, multi-

stage bleaching and pulp physical properties were investigated in this experiment.

The results are summarzied as follows ;

1. Trunk wood of Trema and Albizzia have greater fiber widths, lower slenderness

ratios, and generally lower wood densities than those of mo-t of the local hardwood

species.

. Results of pulping and bleaching of trunk wood show that the two hardwood species

have lower than hardwood average pulp yields, but with good pulp bleachakilities
and pulp physical properties. They are suitable for making bleached pulp or semi-
chemical pulp, if the lower wood densities are ignored. Cunninghamia has lower pulp
yield, needs more active alkali to reach a pulp kappa number of about 30 during
sulfate pulping and consumes more chemicals during bleaching. Hence, Cunningha~
mia is not a good raw material for making bleached pulp. On account of its low
pulping rejects and fairly high pulp physical properties under weaker pulping condi-

tions, however, it is well suited for making unbleached kraft paper and paper board.

. Compared with the trunk wood of the species, branch wood of all three species have

relatively short fiber lengths, lower lignin and pentosan contents, and higher percen-
tages of bark. In addition, they need severer pulping and bleaching conditions and
have slightly weaker pulp properties.

Key Words . fast-growing tiree species, kraft pulping process, NSSC, five-stage
bleaching, Trema orientalis, Albizzia falcataria, Cunninghamia lanceolata
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Conditions of the five-stage bleaching :

Stage (reagent) Dosage (%) Pulp Consistency (9%) Temperature (°C) Time Chr)
C (Cl 1202, of Roe No. 4 25 1
Ey (NaOH) 2,0% 10 60 1
D (CiO:z) 1.5% 10 60 3
- Ep (NaOHD) 1.5% 10 60 i
Dy (CI0) 0.5* 10 60 3

#:as % of oven dry unbleached kraft pulp.
Roe Number is converied from Kappa Number,
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Figure 1. Fiber lengths of the three tree species
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Figure 2. Fiber widths of the three tree species
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Figure 3, Slenderness ratios of the three tree species
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Table 1. Chemical compositions of the three tree species
Trema Albizzia Cunninghamia
Items orientalis Sfalcataria lanceclata
Trunks Branches Trunks Branches Trunks Branches
Ash (%) " 1.02 0.77 1.25 1.23 0.29 0.24
Extractives (%)
Hot Water 3.66 4.63 4.46 4.65 1.18 2.50
144 NaOH 16.32 17.06 16.51 15.96 11.02 10.36
Alcohol-Benzene 2.94 3.04 3.80 3,58 4.40 1.89
Pentosan (%) 19.78 14.95 18.98 14.21 12.29 8.48
Holocellulose (%) 80.56 82.20 78.01 80.65 72.37 71.64
Lignin (%) 26.63 21.09 24.88 21.83 34,75 34.17
a~Cellulose (%) 48.20 47.24 47.99 46.72 45.81 44.24
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Table 2. Percentages of bark and specific gravities of the three tree tpecies
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Moisture content

Species Part oFeBrgnga(%/i ) Specific Gravity of Green Wood (%)
Trema) Trunks 13.70 0.34 61.1
orientalis Branches 20.23 0,28 48.9
Albizzia Trunks 7.90 0.24 57.7
falcataria Branches 13.77 0.30 41.6
szm'ngkqmia_ . Trunks 9.40 0.37 58.8
" Bm 13.87 0.3 54,6

- lagncevlate Branches
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Figure 4. Results of kraft pulping of wood from Trema orientalis
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Figure 5. Results of kraft pulping of wood from Albozzoa falcataria
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Figure 6, Results of kraft pulping of wood from Cunninghamia lanceolata
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Figure 7. Results of neutral sulfite semi-chemical pulping of wood from three tree species
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Table 3. Results of five-stage bleaching of kraft pulp of the three tree species

Kappa No. od
Species and Part unbleached ftem Unbleached C E; D, E, D;
pulp Pulp
Trunks
Trema 19 Bleaching 0 2,90 b.60 6.10 8.00 8.20
Loss (8p)*
orientalis Brightness 26 36 41 T 73 87
(%GE)
Albizzia 22 " Bleaching 0 2.20  3.10 5.9 8.80 10.02
Loss (%)%
falcataria Brightness 3 38 45 - 77 77 g0
(%GE)
Cunninghamia 31 Bleaching 0 4,20 5.45 6.00 6.86 7.0
Loss (25)*
lanceolata Brightness 22 30 32 50 54 78
(%GE)
Branches
Trema 21 Bleaching 0 4.00 5.60 7.06 7.08 8.8
Loss (9p)*
orientalis Brightness 24 a8 42 73 73 84
(%GE)
Albizzia 26 Bleaching 0 2,99 3.70 5,22 5.67 6.23
Loss (25)*
falcataria Brightness 28 40 52 72 76 84
(%GE) .
Cunninghamia 35 Bleaching 0 1.85 3.89 4,50 4.7 5,92
Loss (95)%
lanceolata Brightness 20 23 26 45 47 62
(%GE)

¥ - Cumulative bleaching loss at each stage.
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Table 4. Physical properties of unbleached kraft pulp of the three tree species

S P A O e By g e
(9% (ml) (N. m/g) (kPa. m%g) (mN.m%g) (%GE)
Trema Trunks 11 385 91.47 6,59 8.55 - 19
orientalis 13 395 . 95.65 7.07 9.10 26
15 402 100.39 7.21 7.72 26
17 401 - 94.31 - 6.61 752 - .26
Branches 11 400 56.32 3.51 8.45 13
13 407 73,19 4.33 8.83 16
11 415 73.44 4.99 8.72 21
17 402 76.05 5.14 9.02 24
Albizzia Trunks 11 362 98.53 7.43 7.42 21
falcataria 13 400 102.44 7.70 8.43 27
15 390 107.00 7.65 7.12 30
17 410 106.28 8.90 8.84 31
Branches i 406 95.30 6.68 7.77 17
13 435 96.34 7.01 8.34 23
15 435 97.33 6.73 9.27 27
17 400 101.68 7.32 8.50 28
Cunninghamia  Trunks 21 393 50.05 8.30 16.33 26
lanceolata 23 416 90.66 8.32 16.68 25
25 394 98.87 8.76 16.20 31
27 417 95.17 8.87 16.91 30
Branches 21 407 83.329 7.67 16.67 17
23 420 80.58 7.86 17.42 19
% 395 90.12 8.22 15.29 21
o7 410 91.32 7.94 15.57 22

K5 AT PETHRESCSEREZBER  RE TS BRI o BRI
B EIEAT S50RE » YABE > ZhEE  (Corrugating Madium) FEENEHTREE
BrYEEE  WERY  BEBE  (Ring BRIE » B~k S R B GR A A (L R
Crush) #IBER » WEHRIURESRME - BA B9 T0ER » LHEUSHREATAKZEH
L R RS R AR B ENASRELEBEN R -

s WARE AR ERY SESAER » SR EA
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Table 3. Physical properties of neutral sulfite semichemical pulp of the three tree species

Freeness  ‘Tensile Burst Tear Ring Brightness
Species Part Csy Index Index Index - - Crush
(mi) (N. m/g) (kPa. m*/g) (mN. m?/g) (kN/m)  (%GE)
Trema Trunks 236 74.76 5.36 7.74 0.769 30
orientalis Branches 335 61.08 3.75 8.76 0,600 33
Albizzia Trunks 364 76.75 4.86 7.41 0.930 35
Jalcataria Branches 343 69.34 4.43 8.32 0.816 36
Cunninghamia  Trunks 350 42.32 3.18 9.16 - 0.692 31
lanceolata Branches 338 31.05 2.08 9.12 0.724 29

chemical charge @ Na;S0; 1495 NaxCO; 3.5% (as compound)
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