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(Investigation of Eucalyptus urophylla for pulp and paper manufacturing)
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Abstract

A comparative pulpquality of Eucalyptus urophylla between two conventional pulping
processes are sulfate pulping and Soda pulpingthat were developed in various conditions. The
results showed that the Sulfate pulping was at 16% Active alkali gave a 51% vyield and
19% .Kappa number. After beaten, at 48°SR Freeness, then the physical properties of paper were
analyzed which were 6,232 m breaking Length, 398.01KPa bursting strength and 68.2¢cN tearing
strength. For the Soda pulping was at 10% lime concentration gave a 45% vyield and 16% Kappa



number. After beating for a few minute; at 51°SR Freeness, paper properties were 4,418 m
breaking Length, 244.1KPadbursting strength, 44.3 cN tearing strength and 37% ISO brightness.

Finally, it was possible to conclude that Eucalyptus urophylla could be good raw material for

pulping.

Keywords:Eucalyptus urophyllaSulfate pulping Soda pulpingFiber dimension
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Testing Method

Parameter TAPPI and SCAN standards testing
Kappa number T236m-60
ISO Brightness SCAN-P3; 62
% Yield weight
Beating Time SCAN-C24; 67




Freeness T227 0s-68
Thickness and Apparent density T411 0s-68
Breaking Length SCAN-P16; 65
Tear Factor SCAN-P11; 64
Burst Factor T403 ts-63
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Species Length | Width | Lumen | Cellwall Derived Value




E. urophylla

Thickness | Flexi Runkel | Slender Wall
bility Ratio -ness Fraction
Coeffic Ratio
[mm] [mm] [mm] [mm] ient [%]
1.2889 | 0.0208 | 0.0112 0.0097 0.5385 1.7321 61.9663 | 93.2692
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Sulfate pulping of E. urophylla at
different Active alkaline

50
40
10 m yield (%)
B kappa number(%)
20 » brightness (%)
10
1]

Ab=14% AA=16% Ab=18%

Figurel.Effect of % active alkali on Percentage of Yield, kappa number and brightness of sulfate

pulping cooking at sulfidity of 25%, temperature of 170°C, retention time of 2hrs



Soda pulping of E. urophylla at
different NaOH aq. concentration

50
45
40
35
30
m yield(%)
25
o kappa no
20 .
» brightness(%)
15
10
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10%MNa0H 15%MNa0H 20%Ma0H 25%Ma0H

Figure2. Effect of % sodium hydroxide solution on percentage of vyield, kappa number and

brightness of soda pulping at temperature of 1 50°C, retention time of 90 minutes wood per liquor

ratio of 1:4

Table 1Physical properties of Eucalyptusurophylla from Sulfate process in various conditions at

different freeness

Condition Freeness Basic Breaking Bursting Tearing
Weight length strength strength
[’SR] [m] [KPa] [cN]
[%]
AA=14% 31 75.7886 6,633.65 448.78 85.7
61 75.7098 8,256.76 523.28 72.5
73 75.0000 8,413.04 574.09 75.1
unbeaten
AA=16% 31 70.8202 5,590.42 316.57 56.1
48 71.3722 6,232 398.01 67.2
unbeaten
AA=18% 35 73.2650 6,646.27 399.90 68.2




60 74.6846 7,514.49 45712 65.3

unbeaten
AA=20% 25 74.8423 4,857.24 301.27 55.9
37 751577 5,706.35 364.41 66.6

Note that: AA = Active alkali (NaOH+ Na,S express in Na,O

Table 2Physical properties of Eucalyptusurophylla from Soda process in various conditions at

different freeness.

Condition Freeness Basic Breaking Bursting Tearing
Weight length strength strength
[’SR] [m] [KPa] [cN]
[g/m’]
10%NaCH ag. unbeaten 74.7634 1,147.64 h3.67 10.9
35 73.8959 4,396.12 226.68 47.3
46 73.5804 4,418.98 24410 43.0
15%NaOH agq. unbeaten
36 69.4795 1,704.59 87.08 9.4
66 68.1388 2,704.82 124.32 16.3
70 68.5331 2,106.83 107.80 1.1
70 66.9559 2,474.52 121.76 13.4
20%NaOH ag. unbeaten
38 67.8233 936.58 57.28 5.6
52 65.0531 1,251.14 64.61 6.2
56 64.5110 966.52 56.27 5.9
25%NaOH ag. unbeaten
32 79.6530 708.79 4478 5.6
44 79.8107 994.63 47.88 7.6

Note that: NaOH = sodium hydroxide solution concentration
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® Sieber R, 1951. Die chemisch-technischenUntersuchungsmithoden der zellstoff-und



Papierindustrie. Berlin, Goltingen, Heidelberg. Springer, S 732
® Standards and suggested method, Technical Association of the pulp and paper Industry.

TAPPI, NY.
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® Brightness is the percentage reflectance of blue light only at a wavelength of 457 nm.

The standards are per TAPPI T 452

® Tensile Strength is indicative of fiber strength, fiber bonding and fiber length.(TAPPI T
494)

® Bursting strength tells how much pressure paper ca tolerate before rupture.(TAPPI T

403)

® Tearing Resistance/strengths is the ability of the paper to withstand any tearing force

(expressed in mili Newton [mN], TAPPI T 414)
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