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ABSTRACT

Organosolv ethanolamine pulping for oil palm empty fruit bunches(EFB) were evaluated in this study.
The screen yield by the ethanolamine pulping were higher than that by the soda pulping at the same oper-
ation conditions. The higher concentration of ethanolamine solvent resulted in the higher yield and the
lower contents of residual lignin. The EFB pulp fibers were the narrower in fiber width but the higher
in coarseness than those of the hardwood pulp fiber, while the fiber length of the EFB pulp fiber were
similar to that of the hardwood fiber. The intrinsic zero span tensile testing showed the EFB pulp fiber
by the 80% ethanolamine pulping were the stronger than the fiber by the soda pulping. The results of this
study supported that the ethanolamine pulping could be used as an alternative pulping method for the
EFB.

Keywords : Oil palm biomass, empty fruit bunch, Ethanolamine pulping, Fiber properties, intrinsic

zero span tensile strength.
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Fig. 1. Oil Palm EFB and shredded EFB fibers
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Table 1. Conditions of organosolv ethanolamine pulping and soda pulping.
Solvent L - .
Symbol Solvent Concentration Temperature Cooking time L1q1r1;(2i/zohd
(%) () (min)
N NaOH 20

E60 . 60

ES0 Ethanolamine 80 170 90 6:1

E60a Ethanolamlne + 60

Anthra Quinone*

* Anthra—Quinone : 0,5% on oven dried raw material
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Table 2. Chemical composition of washed and non-washed EFB fiber.

Hot Alcohol- Holo-Cellulose
Ash Water benzene Klason
Z Lignin Holo a- 8- 7
Extract extract Cellulose  Cellulose  Cellulose  Cellulose
Washed 4.75 9.67 0.98 18.01 66.93 59.98 5.30 35.58
Non-Washed 12.79 13.37 2.38 19.49 52.64 61.96 6.67 29.52

Table 3. Properties of EFB pulp obtained with Ethanolamine pulping and soda pulping.

Pulping Yield Freeness Lignin Ash

Screen yield (%) Total yield (%) CSF (%) (%)

NaOH 32.8 34.0 640 6.6 2.7
E60 38.5 41.1 656 5.4 2.8
E80 442 45.1 721 1.3 3.7
E60a 42.9 43.7 680 4.1 3.0
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Fig. 2. FT-IR ATR spectra of EFB fibers
depending on the pulping methods
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Fig. 3. FT-IR ATR spectra of EFB fibers depending
on pulping conditions

C}.(Table 4) EFB & 3 A fr= &5 Aok AR A
FACIE 7ML = Ao B Yoy Aoz
F& AR F& 7HA A Sl 18 WL EFB A R
LG Zof ud FYTRTG S RS 7FA 2L Qo]
A e ol i g A oz A 2 294
of B vetd Ao w #E it HALEFB 2% 2
Aol w2 A FAA o Fef A Apol= 2 A YEhuA| o
= A& ¢ Al
3.3.2 EFB MK mH3IsH EN

EFB 49 B3 W 2700 up& 3oL E4
o] H3}E FTIRS &-4-510] 2459t} Fig. 2. 7}2}

al

o g el o S o) Aol & ol 9)
1460 cm' 5} 3o A H 9 o] 5 CH7| 9] % 7] 3l CHs-
718} -CH,-7] 7} Al A Hl = Zo] Eolxg o] By

T =2 0

S
0

Table 4. Comparison of fiber morphological properties between wood fibers and EFB fibers obtained

with various pulping conditions.

Wood Fiber EFB Fiber
Hardwood Softwood
(HW-BKP) (SW-UBKP) NaOH E60 E80 E60a
Average length weight in 657 1914 648 632 601 635
length (1m)
Width (ym) 20.4 26.7 14.3 13.8 13.9 13.7
Coarseness (mg/m) 0.1 0.2 0.1216 0.1215 0.1324 0.1292
Curl (%) 6.2 15.4 4.6 42 4.1 43
Fine elements
(% in length) 29.9 18.5 41.8 41.2 42.1 443
Percentage of fines 9.9 23 6.65 8.08 9.1 11.4

(% in area)
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Table 6. Tensile strength, density and bulk of handsheet samples made of EFB pulp.

NaOH E60 E80 E60a

Tensile IND (Nm/g) 14.84 12.74 13.1 16.4
Breaking L (km) 1.51 1.3 1.34 1.67
Elongation (mm) 1.2 1.03 1.11 1.39

Tensile Energy Adsorption (J/m?) 6.55 4.72 5.48 8.93
E-Modulus (Gpa) 0.585 0.525 0.494 0.679

Tens. STIFF (kN/m) 122.3 111.4 110.6 137.5
Density (g/cm’) 0.29 0.29 0.29 0.31

Bulk (cm’/g) 3.43 3.42 3.50 3.26
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