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Abstract

The first step to utilize the growing resources of Italian poplar (Populus euramericana 1-476) for pulp-

Woods, its characteristics and adaptabilities to the pulp industry must be investigated completely. The planta-
tion methods are important for its fast growing in stock, and no less important is the cutting age for its utiliza-
tion as pulpwood. In this paper, the stone groundwood pulping, refiner groundwood pulping and chemi-ground-
wood pulping characteristics by the age of tree, along with their physical and chemical characterstics were
tested, and relationships between the age groups were analyzed to find out the optimum felling age.

The results obtained are as follows:

The coefficient of pliability was a little higher in the case of younger trees.

The water retention value of each pulp was directly proportional to its physical strength, but this tendén’cy
was not detected between the age groups of sample woods.

Generally, the physical strength of younger wood pulp was lower regardless of the pulping process. But
in the case of pretreatment with NaOH, Asphund and CGP pulp from 5 year old sample wood were stronger
in physical strengths than those of GP and Asplund pulp with no pretreatment from 10 years old sample
wood.

The tear factor of Asplund pulp with alkali pretreatment was higher than that of CGP pulp but the break-
ing length and the burst factor was similar in all processes. Considering the pulp yield and its brightness,
CGP process seems to be advantageous.

The dissimilarity of physical strength between 7 and 10 years old wood pulp was not_wery large in all
pulping processes but the physical strength of S year old wood pulp was very weak. In the of groundwood
pulping from Italian poplar woods, 5 year old wood pulp should be mixed with other long fiber pulp for

making a good paper.
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Table 1. Samples of poplar woods

Age. DBH Height Bark ratio
(yrs) (em) (m) (%)

13.7~15.2 | 141~ 155
7 |-185~ 20.0 | 18.5~ 194
10 | 223~ 249 | 221~ 217

9.6~10.2

Photo, 1, Samples of poplar wood
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Table 2 Stone groundwood pulping conditions

Wood grinder type 3 pocket

Pulp stone type A 601 -M 5VG
Stone speed 250 rpm, 3800 hp
Grinding pressure 3kg / oh

Pit temperature 65 C

L, {£3#AK Z={kL( chemigroundwood pulping)
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Table 3. Asplund pulping conditions

Steaming pressure 5ky /) oA
Steaming time 3 min
Defibrating time 4 min
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Table 5. Chemical composition of sample woods Cunit : %)
Extractives C. B. Holo -
Age Ash Cold Hot 1% Alcohol. cellulose | cellulose| Lignin | Pentosan
(yrs) water| water NaOH benzene )
5 0.49 1.32 3.25 216 1.44 49.8 87.6 22,1 - | 22.99
7 0.46 2.00 3.47 21.2 1.42 50.5 . 86.8 24.0 23.01
10 | 0.62 1.64 3.31 21.4 .21 51.4 87;3 22.7 23.01
% Holl 4 AL wlae ozt ##&ek Crunnability ),
591 al A& 4 Corintability ) 5] Qx5 msior & A
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Fig. 4. Variation in cellulose content at different

age for the part of 1/3 in height of tree,
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Table 6. Physical properties of stone groundwood pulp from poplar woods

Age | Freeness | Thickness | Density Bulk Brightness | Breaking B ¢ fact T ;
st facto es acte
(yrs) (CSF) (M) (Q/mJ) (%) length (Im) ur actor ar ltactor
200 0.21 0.2319 4.3120 60 1.4722 0.1714 18.03
5 150 0.21 0.2586 3.8667 61 1.5786 0.1788 17.23
100 0.18 0.3097 3.2287 61 2.0137 0.2533 17.15
200 0.22 0.2512 3.9805 64 2.2287 0.3980 27.50
10 150 0.20 0.2824 3.5417 64 2.6918 04711 25.33
100 0.19 0.2922 3.4228 64 2.7747 0.4792 23.06
200 0.23 0.2458 4.0668 65 2.5396 0.7932 30.00
15 150 0.22 0.2507 3.9882 65 2.71157 0.8102 27.84
100 0.21 0.2666 3.7507 65 2.8502 0.8533 24.40
%
150 A B C, D E . 300 |
=
80 g 280 Wness 100
a
60 2 260 |
=
2
40 v 240t
S
@ —
20 = 220
= 200 | Freeness 200
O—eammmecm—mm =9
%Long fibers ret, on 35-65 mesh ] I 1
Short fibers ret, on 100 mesh 10 7 5
[ Fines fibers on 140 and 240 mesh Age
passing Fig. 6. Relationship of water retention
value to the age of tree at two
A : Groundwood pulp freeness levels.
B : Chemigroundwood pulp %
C : Asplund pulp without pretreatment e 3F
D : Asplund pulp pretreating with Na.SOs+ Na -g | N
HCO. E
E : Asplund pulp pretreating with NaOH ] ar ®
Fig . 5. Fiber fractions. 3 -
§ b
Hzo YEE MMM Mok s Aol 4 o <
At Ao BM Yo %Y Y=z4E 0 L , Yy |
7ol glo] WEIHEE 10,7544 £o2 ¢ 60 © 120 180 min
%D} °lAS Elol Ayl @2 3¢ L/D Impregnating time
(Fig. 3 32) 9] 22 sl dddEY # = qlzal Fig. 7. Relationship of alkali consumption to
B o]l A KRSt dER oL o] ¥E impregnating time at 7041 caustic
+E eldAgg 3 s o8 Az FPe soda for 11 % moisture content of

#Each, AR GobdsE 10443 TH47 chip.
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Table . 7. Physical properties of chemigroundwood pulp from poplar woods
Age |Freeness | Thickness| Density Bulk | Brightness | Breaking B ¢ fact T fact
urs ctor ear factor
G| €SP | @) (g k) (%) length Gem) |
200 0.10 0.5593 1.7880 47 54394 3.1204 40.14
5 150 0.10 0.5807 1.7220 46 59735 3.3721 3893
100 0.10 0.5811 1.7209 46 6.3821 3.5092 34.07
200 0.10 0.5863 1.7056 48 6.5658 3.5742 43.66
7 150 0.10 0.5874 1.7039 47 6.6327 3.6064 40.09
100 0.09 0.5877 17015 46 6.6500 3.6330 32.55
200 0.11 0.5891 1.0230 50 6.7922 4.2263 41.61
10 150 0.11 0.5913 1.8452 44 7.4557 4,2511 40.05
100 0.10 0.5932 1.8197 42 7.5856 4.3805 31.57
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Fig. 8. Pulp yield,
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Table . B-1. Physical properties of Asplund pulp with no pretreatment from poplar woods

Age |Freeness| Thickness | Density| Bulk Brightness | Breaking B ¢ fact T fact
urst facto ear facto
(yr) | (CSF) (mn) (g cm) (%) length Gm) g ’ r r
200 017 0.3724 2.6850 54 2.4232 0.9047 - 14.47
5 150 0.17 0.3946 2.5344 57 2.4342 0.9086 11.63
100 0.18 0.4041 2.4684 51 3.2869 1.2151 11.59
200 0.17 0.3423 2.9217 54 3.0848 1.1381 24.97
7 150 - 0.16 0.3560 2.8090 53 3.1139 " 1.2138 17.22
100 0.15 0.3620 2.7623 51 3.9450 1.4350 - 16.31
200 0.16 0.3237 30892 52 3.0778 11747 24.17
10 150 0.16 0.3251 3.0758 52 3.0910 1.2516 21.23
100 0.16 0.3658 2.7339 50 3.7248 1.4241 17.72

Table . §-2. Physical properties of Asplund pulp with Na,SOs+NaHCO, pretreatment from
poplar woods

Age |Freeness |Thickness |Density Bulk | Brightness| Breaking B ¢ fact T fact
urs acto e acto
(yr) | (CSF) | () |(g/ei (%) | length Gy | - oF TACtoT | Tear factor
200 0.16 0.3424 2.9202 53 2.5302 0.7431 14.86
5 150 0.16 0.3508 2.8506 52 2.7730 0.7635 13.44
100 0.16 0.3738 2.6750 48 3.1063 1.1196 12.22
200 - 0.18 0.3027 3.3033 55 2.7009 1.2005 19.21
7 150 0.17 03118 3.2067 54 2.8920 1.2227 15.44
100 0.15 0.3163 3.1613 53 3.5577 1.2789 15.27
‘ 200 0.17 03274 3.0540 56 2.9554 1.2054 18.49
10 150 _ 0.16 0.3282 3.0466 55 3.2107 1.2229 18.35
100 0.16 0.3392 2.9483 54 3.4841 1.3245 17.52

Table  8-3. Physical properties of Asplund pulp with NaOH pretreatment from poplar woods

- Age |Freeness | Thickness| Density Bulk | Brightness| Breaking B ¢ 1T fb
(yr) | (CSF) (nm) (9 ch) T (%) length Gan) urst factor | Tear factor

200 0.10 0.5839 1.7126 36 6.0155 3.9947 54.36

5 150 0.10 0.5887 1.6987 34 6.9355 4.2816 46.02

100 0.10 0.5911 1.6918‘ 33 7.0125 4.8357 41.10

200 0.10 0.5937 1.6846 30 6.8916‘ 4.7736 53.26

7 150 0.09 0.6008 1.6644 28 : 6.9900 4.7886 47.56

100 0.10 0.6216 1.6087 27 7.1566 4.8269 42.27

200 0.10 0.5707 1.7523 27 6.6219 4.6241 59.31

10 150 0.10 0.6008 1.6644 25 7.3391 5.1937 57.26

100 0.09 0.6347 1.5756 25 7.3606 5.4357 43.84
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