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Research and Development of Fiberboard from Agricultural Residues
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Abstract

This study aimed to produce the fiberboard from agricultural residues; husk of durian fruit
(monthong and chanee) and banana pseudo-stem (namwa and khai). The agricultural residues were
selected from best properties, which monthong husk and namwa pseudo-stem were selected because
monthong husk had highest holocellulose and lignin was 53.7% of 12.3% and pseudo-stem of
namwa had highest of fiber length was 4.01 mm. Afterthat monthong husk and namwa pseudo-stem
were extracted for cellulose using sodium hydroxide and then lignin removed with hydrogen
peroxide. The percent yield of cellulose from husk of durian fruit and banana pseudo-stem was
21.51% and 20.25% whereas the yield of cellulose after bleaching was 84.80% and 74.75%. The
cellulose of durian husk was selected to produce the fiberboard by hot compression molding. The
suitable of press temperature was 160 °C becuase the fiberboard was best forming without glue and
best properties following Thai industrial standard: 966-2547, that not significantly different from
170°C and 180 °C. Fiberboard was added sizing agent (AKD) at 1.25, 2.5, 3, 4 and 5% (w/w). The
results of 3% of AKD shown greater thickness swelling (%) was 1.83%. Afterward, Monthong husk
fiber was processed to 7 inch plate by hot compression molding at 160 OC, 150 psi and 5 min. The
plate from unbleched fiber was best forming than bleached fiber but plate from bleached fiber was
best physical properties; density was 573.44 kg/m3, moisture content was 0.39%, thickness swelling
89.68%, Water Absorption was 294.09% and time for absorption of 0.05 cm’ water was morethan
2 hrs. Mechanical properties of Plate from unbleached fiber were compression strength at Top and
bottom were 2.97 and 3.28 kF, Burst Strength was 419 kPa, Puncture resistance was 0.66 J, Tensile
Strength was 9.63 kN/m and Elongation was 1.72 %, which cannot test in plate from bleched fiber.
The results indicated that properties of fiberboard plate from agricultural residues lower than plate

from baggase but plate from bleched fiber had could be a potential for development.
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Table 1 Physical and chemical properties of Agriculture residues

Durian Husk

Banana pseudo-stem

Properties Unit
Monthong Chanee Namwa Khai
Avg. fiber length mm 1.84 1.86 4.01 3.17
Holocellulose % 53.7 51.6 31.7 49.5
- Alpha-cellulose % 36.9 35.7 20.7 34.8
- Beta-cellulose % 9.00 7.12 2.75 3.86
- Gamma-cellulose % 7.85 8.83 8.28 10.9
Lignin % 12.3 10.6 2.72 5.01
Pentosan % 17.9 14.8 7.58 8.76
Ash % 5.30 5.02 7.68 16.0
hot water solubility % 304 342 66.9 47.1
alcohol and benzene % 11.6 15.7 24.7 12.3
solubility
1%sodium hydroxide % 54.8 53.1 81.6 68.9
solubility

Table 2 Effect of press temperature on properties of fiberboard from durian husk fiber.

Properties
Fiber Press
o Thickness Moisture Density
Types Temperature(™C) \ %Thickness swelling
(mm.) Content (%) (kg/m’)
150 3.60" 3.32° 566.25" 110.21°
160 3.67° 3.50° 566.83" 107.07*
Unbleached . .
170 3.70° 3.11° 613.57" 101.54"
180 3.70° 2.43° 583.03" 90.24%
150 3.60" 4.92° 583.49" 95.67%
160 3.60" 4.18° 548.77° 85.32¢
Bleached ] . " .
170 3.60" 432 565.40" 80.55%
180 3.60" 4.12° 620.62° 71.80°

Means within the same column followed by different letter are significantly different (P<0.05)



Table 3 Effect of sizing agent (AKD) on properties of fiberboard preform from unbleached durian
husk fiber.

Thickness Moisture Thickness Water Drop test
Treatment AKD (%)

(mm.) Content (%) swelling (%)  absorption (%)  (sec/H,0 0.05 cms)

1 1.25 0.83" 7.22° 4.02° 332.63° 82.67"
2 2.5 1.01° 6.50" 16.33" 244.57° 129.33"
3 3.0 0.81° 3.99 1.83° 257.59° 129.67
4 4.0 0.93" 3.87° 6.44° 257.34° 135.67°
5 5.0 0.81" 4.40° 13.47" 196.90° 118.33"

Means within the same column followed by different letter are significantly different (P<0.05)

Table 4 Fiber board (plate) properties from durian husk fiber.

Commercial Fiber board plate
Properties
Plate unbleached fiber bleached fiber

Weight (g) 1036 8.80" 8.40°
Thickness (mm.) 0.52° 0.66" 0.65"
Density (kg/m’) 657.43" 567.23" 573.44"
Moisture Content (%) 117" 1.07" 0.39"
Thickness Swelling (%) at 24 hrs. 40.23° 150.18" 89.68"
Water Absorption (%) 119.56° 500.65" 294.09"
Drop test (sec/H,0 0.05 cm’) >2hr 192 >2hr
Compression strength (Top) (kF) 12.50 2.97 N/A
Compression strength (Bottom) (kF) 11.80 3.28 N/A
Burst Strength (kPa) 887 419 N/A
Puncture resistance (J) 1.12 0.66 N/A
Tensile Strength (KN/m) 9.63 3.10 N/A
Elongation (%) 2.92 1.72 N/A

Means within the same row followed by different letter are significantly different (P<0.05)

N/A mean cannot test sample



(a) (b)
Figure 1 Preparation of preform: a) unbleached fiber and b) bleached fiber

(b)

Figure 4 Illustrates the durian husk (a) and after dried at 55 °c (b)




(a) (b)

(a) (b)
Figure 6 Illustrates the cellulose from durian husk. (a) Cellulose was extracted with 1 molar
NaOH at 80-90 °C for 1 hour. (b) Cellulose after bleaching with 30%H,0, at 80-90 °c

for 20 min.

(b)

Figure 7 Illustrates the cellulose from banana pseudo-stem. (a) Cellulose was extracted with

1 molar NaOH at 80-90°C for 1 hour and (b) cellulose after bleaching with 30% H,0, at

80-90 °C for 20 min.



(a) (b)

Figure 8 Illustrates the fiberboard from durian husk after compressed at 22.5 T/em’, 5 min; (a)

fiberboard from unbleached fiber and (b) Fiberboard from bleached fiber.

(a) (b)
Figure 9 Effect of sizing agent on fiberboard preform after drop test; (a) No sizing agent added and

(b) sizing agent added.

(a) (b) (c)
Figure 10 Illustrates the fiberboard plates were compressed at 160 oC, P 150 psi, 5 min: (a) plate
from unbleached fiber and AKD added (b) plate from bleached fiber and AKD added

and (c) commercial plate from bagasse.



