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UTILIZATION OF ANTHOCEPHALUS CHINENSIS TO MEDIUM DENSITY FIBERBOARD
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ABSTRACT

The Utilization of Anthocephalus chinensis Rich. Ex Walp. to Medium Density Fiberboard in a
part of research project study possibility production of wood bio-composites from oil palm, scraps of
wood and agricultural waste for the community. The Fiber size on sieve > 120 mesh had the great
proportion of 50.53 %, average slender ratio was 8.04 and had pH (5.09) acid buffering capacity (6.17)
acid and basic buffering capacity (9.37) lower than Acacia aulacoarpa and Acacia crassicarpa but basic
buffering capacity (3.20) was nearly Acacia aulacoarpa but higher than Acacia crassicarpa

The study properties were tested by TISI. 966-2547 : Medium Density Fiberboard (MDF) at board
density 700 and 800 kg/m3 with urea formaldehyde (UF) 10 and 13% and adjusts substance wax 1%. The
results showed that MDF at board density 700 kg/m3 with urea formaldehyde (UF) 13% had modulus of
rupture pass the standard and every used urea formaldehyde had moisture content pass the standard. At
board density 800 kg/m3 every used urea formaldehyde had modulus of rupture, modulus of elasticity
and moisture content pass the standard. When analysis of variance of MDF it found that physical and

mechanical properties was significant at the 0.05 level.

Keyword: urea formaldehyde (UF), Medium Density Fiberboard (MDF), Anthocephalus chinensis
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Figure 1. Fibers preparation from Anthocephalus chinensis before board making.
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Figure 2. Production of Medium Density Fiberboard from Anthocephalus chinensis .
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Figure 3. Testing of Medium Density Fiberboard. (1) Density. (2) Moisture content. (3) Thickness
swelling and Water absorption. (4) Modulus Of Rupture and Modulus Of Elasticity.

(5) Internal bond.
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Table 1. Screen Analysis of Anthocephalus chinensis.

Average . . Y
Average Fibers dimension
mesh Slenderness Amount of fibers
Mesh No. . .
aperture Width Length Thickness ratio (%)
(mm.) (mm.) (mm.) (mm.)
+40 0.425 0.73 2.54 0.35 7.36 7.55
- 40+60 0.337 0.43 2.19 0.19 11.63 16.24
- 60+80 0.215 0.27 1.70 0.13 13.13 13.37
-80+100 0.165 0.18 1.34 0.10 13.80 548
-100+120 0.135 0.16 1.13 0.09 12.05 6.82
-120 0.120 0.08 0.54 0.07 8.04 50.53

1/ Each average value was measured from 100 fibers.

2/ Percentage value based on the weight of total fibers.
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2.msmmanuiunsaiiuas (p) mseeunNiunsa (Acid Buffering Capacity) MU
1Tlua19 (Basic Buffering Capacity) ttazmswounnuilunsailuaig (Acid and Basic Buffering

Capacity)

Table 2. pH, Acid Buffering Capacity, Basic Buffering Capacity, Acid and Basic Buffering Capacity of fiber.

Basic Buffering Acid and Basic
Acid Buffering Capacity
sample pH Average S Capacity Buffering Capacity
Milliequivalent (x 10 ) " 2
Milliequivalent(x 10 °) Milliequivalent(x 10 )

Anthocephalus chinensis. 5.09 6.17 3.20 9.37
Acacia aulacocarpa 5.36 12.10 3.33 15.43
Acacia crassicarpa 5.45 25.27 1.00 26.27
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HamI AR N UnTAl U1 MIrouaNUTunTa uazmanaua NI unsAlua1
Y 9 A o @ R A1 o 1 9 Y = 14
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a I'd ] a3 ] ] v ] [
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Table 3. The properties of Urea Formaldehyde Resin and Wax.

Type Urea Formaldehyde Wax
pH 9.02 9.6
Viscosity (centipoises ) 130 680
Non - volatile content ( % ) 47.99 -
Gel time* (sec. ) at 100 ‘c
(mix with ammonium chloride 2% base on dry » )

resin)

Specific Gravity ( at 31 ‘C) 1.182 -

* Gel time was occured more than 3 hours without adding hardener.
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Table 4. The properties of Medium Density Fiberboard from Anthocephalus chinensis. using urea

formaldehyde (UF)10 and 13% Hardener 2% and Wax 1 % as binder, at board density 700 and

800 kg/m3 compared with TISI. 966 — 2547 : Medium Density Fiberboard .

Content Properties
Board
Moisture
UF(%) + Hardener(%) density TS 24 hrs. MOR MOE IB Density
Content
+ Wax(%) (kg/m’) (%) (MPa)  (MPa)  (MPa)  (kg/m’)
(%)
UF 13 % + Hardener 2 % 28.88 18.11 1858 0.33 797.67 6.35
700
+ Wax 1 % a a a ab a ab
UF 13 % + Hardener 2 % 23.12 29.24 3263 0.53 802.97 6.34
800
+Wax 1% ab C e C ab ab
20.74 23.88 2331 0.56 849.49 7.08
UF 13 % + Hardener 2 % 700
b b bc c be C
27.77 28.06 2787 0.38 860.02 6.59
UF 13 % + Hardener 2 % 800
ab C d b C b
55.57 17.15 1984 0.23 792.24 6.27
UF 10 % + Hardener 2 % 700
c a ab a a ab
47.57 22.53 2571 0.29 884.36 6.07
UF 10 % + Hardener 2 % 800
d b cd ab C a
TISI. 966 - 2547 <15 >22 >2500 > 0.6 400-800 4-13

13



Table 5. Variances analysis of Medium Density Fiberboard from Anthocephalus chinensis. using urea

formaldehyde (UF)10 and 13% Hardener 2% and Wax 1 % as binder, at board density 700 and

800 kg/m’
Property Sum of Squares df Mean Squares F Sig.

TS 24 hr Between Groups 18160.583 5 3632.117 32.144 .000
Within Groups 11525.344 102 112.994
Total 29685.927 107

MOR Between Groups 2227.439 5 445.488 13.079 .000
Within Groups 3474.327 102 34.062
Total 5701.766 107

MOE Between Groups 24617936.046 5 4923587.209 12.220 .000
Within Groups 41096408.278 102 402905.964
Total 65714344.324 107

IB Between Groups 1.543 5 309 12.914 .000
Within Groups 2.438 102 2.390E-02
Total 3.981 107

Density Between Groups 133755.960 5 26751.192 4.946 .000
Within Groups 551688.316 102 5408.709
Total 685444.276 107

MC Between Groups 10.991 5 2.198 5.127 .000
Within Groups 43.735 102 429
Total 54.726 107

Thickness Swelling 24 Hrs. (%)
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UF 13 % + Hardener 2 % , at board density 800 kg/m3

UF 10 % + Hardener 2 %, at board density 800 kg/m3

Figure 4. The properties of Medium Density Fiberboard from Anthocephalus chinensis. using urea

formaldehyde (UF)10 and 13% Hardener 2% and Wax 1 % as binder, at board density 700 and

800 kg/m3 compared with TISI. 966 — 2547 : Medium Density Fiberboard .
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4.2 ANUMUMUUTINA (Modulus Of Rupture)
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