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UTILIZATION OF ACACIA AULACOCARPA AS

RAW MATERIAL FOR PARTICLEBOARDS
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ABSTRACT

The study on splinter size and flake size of Acacia aulacocarpa which should have average
slender ratio at 7.19 - 81.02, 23.16 - 37.41, and high particle by weight on sieve 20 mesh. Acacia
aulacocarpa had pH average nearby Samanea saman and Eucalyptus camaldulensis. Acid buffering
capacity and acid-alkali buffering capacity was lower than the others.

Particleboard from Acacia aulacocarpa at density 800 kg/m3 were investigated with urea
formaldehyde (UF) contents : 7, 10 and 13% (based on dry weight). The results showed that particleboard
with urea formaldehyde (UF)13% had good quality of board. Particleboard made from splinter have
physical properties better than from flake. Particleboards made from splinter from Acacia aulacocarpa
had physical properties and modulus of elasticity better than from Acacia crassicarpa but modulus of
rupture had lower.

The boards were tested by JIS A 5908 - 1994 : Particleboards (Type 18). It found that thickness
swelling at every glue contents and types of particles were not pass the standard, modulus of rupture
made from flake at every glue contents and modulus of elasticity at UF 10 and 13% were pass the
standard, internal bond and moisture content at every glue contents and types of particles were
pass the standard.

The boards were tested by comparison TIS 876 —2547. The results showed that thickness
swelling from splinter at UF 10 and 13% were pass the standard, modulus of rupture from flake at every
glue contents and splinter at UF 13% were pass the standard, modulus of elasticity, internal bond and

moisture content at every glue contents and types of particles were pass the standard.
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Analysis of variance factor types of particles, glue content and types of wood although
factor between types of particles and glue contents, types of wood and glue contents had effect to

physical and mechanical properties different was significant at the 0.05 level.

Key word : flake, splinter, Particleboard , Acacia crassicarpa, Acacia aulacocarpa
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Figure 1. Wood preparation from Acacia aulacocarpa before board making.
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Particleboards made from Acacia aulacocarpa.

Figure 2. Quality of particleboards from Acacia aulacocarpa.
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Table 1. The properties of Urea Formaldehyde Resin.

Properties Urea Formaldehyde
pH 9.02
Viscosity centipoises 130.00
Non - volatile content ( % ) 47.99
Gel time ( min : sec ) at 100 ‘c 39.00

(mix with ammonium chloride 2% base on dry resin)

Specific Gravity (at31°C) 1.182

Gel time was occured more than 3 hours without adding hardener.
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Table 2. Screen Analysis of Acacia aulacocarpa (splinter).

Average . . Y
Average particles dimension Amount of
mesh Slenderness )
Mesh No. . . particles ~
aperture Length Thickness Width ratio
(%)
(mm) (mm) (mm) (mm)
+5 4.000 12.05 1.74 4.05 7.19 1.03
-5+12 2.840 12.37 0.80 1.73 14.23 41.66
- 12+20 1.275 8.63 0.49 0.97 17.68 54.26
-20 +40 0.638 7.28 0.31 0.63 23.63 2.76
- 40+60 0.337 8.21 0.14 0.33 58.83 0.15
- 60 0.250 5.67 0.07 0.20 81.02 0.14

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.

1 Y ~ J = 1 YA Y ll A A gl o
um“lmzmwa E]’E]ﬁﬂﬂﬂﬁﬂ1 NGUHW]LL‘VNlhI‘ﬂﬂNEJQ“]J‘L!GI%LLﬂiQ 20 1y llﬂilﬂmjﬂﬂ‘hﬂﬁuﬂ

~ A N o 1 ~ Qy Y 1w
unnnga A9 54.26% Mt’f@]ﬁ’)uﬂ'ﬂﬂlWiEJ'J"UENGD'UUl‘lJLﬂ1ﬂ1J 17.68

Table 3. Screen Analysis of Acacia aulacocarpa (flake).

Average . . Y
Average particles dimension Amount of
mesh Slenderness )
Mesh No. . . particles ~
aperture Length Thickness Width ratio
(%)
(mm) (mm) (mm) (mm)
+5 4.000 - - - - -
-5+12 2.840 11.97 0.32 1.08 37.41 2.68
- 12420 1.275 8.42 0.26 0.87 32.38 73.83
-20 +40 0.638 5.76 0.18 0.56 32.00 22.13
- 40+60 0.337 4.40 0.19 0.34 23.16 1.24
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- 60 0.250 4.11 0.12 0.21 34.25 0.13

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.

R ~ L A S yydy ' A (A S o
maﬂ"lmxmmm @aaﬂﬂmﬁh mlmﬂLﬂaﬂlluﬂmmguumuﬂﬂ 20 Ly uﬂimmiﬂﬂumuﬂ

~ A = 1 ~ Qy Y 1w
nfige A 73.83% Hdadauanumiervesdu ldmin 32.38
2. wamaaanuunsailuasvasliinazmsraumanandunsailuasvaslsl

Table 4. The analysis of pH and acid buffering capacity of Acacia aulacocarpa compared with Acacia

crassicarpa, Samanea saman and Eucalyptus camaldulensis.

Acid Buffering  Alkali Buffering Acid-Alkali
pH Capacity, Capacity, Buffering Capacity,
Sample
Average Milliequivalent  Milliequivalent Milliequivalent
x107) x107) x107)
Acacia aulacocarpa 4.57 13.57 8.63 22.20
Acacia crassicarpa 5.01 18.10 8.17 26.27
Samanea saman 4.65 39.77 42.97 82.74
Eucalyptus camaldulensis* 4.88 16.47 21.70 38.17

(* Oonjittichai , 2000 )
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Table 5. The properties of particleboard from Acacia aulacocarpa compared with type of particles and
type of wood at board density 800 kg/rn3 using urea formaldehyde (UF) 7 10 and 13% as binder,

Temperature 120 °C and Moisture content of particle 3.20%.

Type Type TS (%) WA (%)

Moisture
Resin MOR MOE 1B
of of 1 24 1 24 Content
content (MPa) (MPa) (MPa)
wood particles hr hrs hr hrs (%)
. UF 7% 35.97 49.35 57.44 75.27 18.02 2,605 0.42 8.02
Acacia
Flake UF 10% 26.65 40.05 41.00 63.12 21.93 3,183 0.53 7.72
aulacocarpa
UF 13% 17.82  27.04 34.15 50.28 23.64 3,273 0.59 8.28
UF 7% 19.57  33.50 30.20 55.66 8.99 1911 0.65 7.87
Acacia
Splinter UF 10% 1043  24.57 18.30 50.30 13.11 2,397 0.70 8.14
aulacocarpa
UF 13% 4.51 15.15 9.48 35.04 15.74 2,929 0.88 9.45
UF 7% 22.04  31.53 43.92 68.44 14.19 1,690 0.70 9.81
Acacia .
Splinter ~ UF10% 1521 2131 3272 5853 1825 1763 0.9 11.24
crassicarpa UF13%  7.94 12,09 2324 4814 1737 1,732  0.60 10.77
JIS A5908-1994 (Type 18) - <12 - - >18 >3,000 =>0.3 5-13
TIS 876-2547 <12 - - - >14  Z1,800 =04 4-13

3597

s
s %
< 304 =2 40+
= S 35
- i o0
w > R
= 201 EA
. 2
] 2 ,
ARE g o
2 ,
E 107 3
3 = 104
= 5 =
= 54
0 0
Splinter Flake TIS Splinter Flake s
Type of particles Type of particles
Our7% Ourio0w O uri3s% O ur7% Ouri0% E ur13%
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Figure 3. The properties of particleboard from Acacia aulacocarpa aged 17 years compared with type of

particles  splinter and flake at board density 800 kg/m3 using urea formaldehyde (UF) 7 10 and
13% as binder.
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Figure 4. The properties of particleboard from Acacia aulacocarpa and Acacia crassicarpa, splinter type

at board density 800 kg/m3 using urea formaldehyde (UF) 7, 10 and 13% as binder.
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3.3 ANNAUITINA (Modulus of Rupture)
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3.4 uoadadavey (Modulus of Elasticity)
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Table 6. Analysis of variance (ANOVA) of board property by using various particles and glue content on
thickness swelling, water absorption, modulus of rupture and elasticity, internal bond and moisture

content by Wilks' Lambda test.

Source of variation Value F Hypothesis df Error df Sig.
Particles .017 254.630 9.00 40.00 .000*

Glue .019 27.708 18.00 80.00 .000*
Particles * Glue 396 2.620 18.00 80.00 .002*

* significant at 5% probability level.

NNAITDANAABUUDY Wilks' Lambda test =254.630 1AM (P-value) 1130 Sig. = 0.000 < O = 0.05
%"m':;ﬂwamﬁmﬁauawﬁgmlﬁmﬁu5ﬂymz§u1ﬁ’ﬁzlﬂﬂ¢iwﬂﬁu 2 anvaz Nonfnaneandls Ao
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w5 eRadamnAumT Az AN Tﬂmﬁ@mmgmﬂ@hqﬁ’uafiwﬁﬁﬂﬁwﬁ’mﬁizﬁu 0.05

NNAADANATOVVD Wilks' Lambda test =27.708 |@A11 (P-value) 39 Sig. = 0.000 < OL = 0.05
TeaqlramsnagevauyAg st uUSinuniuand iy 3 szdud musedianinasiuiude
Fulsianue TaaiRaanuuanatuesaiitfod diayiised 0.05

NNAMADANATIUUBY  Wilks' Lambda test=2.620 I@A1# (P-value) %30 Sig. =0.002 < OL = 0.05
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Table 7. Analysis of variance (ANOVA) of board property by using various types of wood and glue
content on thickness swelling, water absorption, modulus of rupture and elasticity, internal bond

and moisture content by Wilks' Lambda test.

Source of variation Value F Hypothesis df Error df Sig.
Types .031 137.625 9.00 40.00 .000*

Glue .093 10.168 18.00 80.00 .000*

Types * Glue 195 5.628 18.00 80.00 .000*

* significant at 5% probability level.
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4.1 MINBINIMUANNHUHAWFH 1 TN (%)

Table 8. Analysis of variance (ANOVA) of board property by using various particles and glue content on

thickness swelling 1 hour.

Source of variation df Sum of squares Mean square F-value
Particles 1 3164.654 3164.654 610.290*
Glue 2 2491.144 1245.572 240.203*
Particles * Glue 2 27.026 13.513 2.606 "
Error 48 248.904 5.185
Total 53 5931.727

Table 9. Analysis of variance (ANOVA) of board property by using various types of wood and glue

content on thickness swelling1 hour.

Source of variation df Sum of squares Mean square F-value
Types 1 171.058 171.058 18.842%
Glue 2 1918.419 959.210 105.658*
Types * Glue 2 12.137 6.069 0.668 ™
Error 48 435.764 9.078
Total 53 2537.378

* significant at 5% probability level. " non significant at 5% probability level.
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Table 10. Comparison of the means of various particles and glue content on thickness swelling 1 hour.

Glue (%)"
Particles
7 10 13
Splinter 19.57 a 10.43 b 4.51c
Flake 3597d 26.65 ¢ 17.82 a

Table 11. Comparison of the means of types of wood and glue content on thickness swelling 1 hour.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 19.57 a 10.43 b 451¢
Acacia crassicarpa 22.04 a 15.21d 7.94Db

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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Table 12. Analysis of variance (ANOVA) of board property by using various particles and glue content on

thickness swelling 24 hours.

Source of variation df Sum of squares Mean square F-value
Particles 1 2802.385 2802.385 187.732%
Glue 2 3732.548 1866.274 125.022*
Particles * Glue 2 43.143 21.571 1.445"
Error 48 716.524 14.928
Total 53 7294.599

Table 13. Analysis of variance (ANOVA) of board property by using various types of wood and glue

content on thickness swelling 24 hours.

Source of variation df Sum of squares Mean square F-value
Types 1 103.169 103.169 4.894*
Glue 2 3212.815 1606.407 76.198%*
Types * Glue 2 4418 2.209 105"
Error 48 1011.937 21.082
Total 53 4332.339

* significant at 5% probability level. " non significant at 5% probability level.

Table 14. Comparison of the means of various particles and glue content on thickness swelling 24 hours.

Glue (%)y
Particles
7 10 13
Splinter 3350 a 24.57b 15.15¢
Flake 49.35d 40.05 ¢ 27.04 b
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Table 15. Comparison of the means of types of wood and glue content on thickness swelling 24 hours.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 33.50a 24.57b 15.15¢
Acacia crassicarpa 3153 a 21.31b 12.09 c

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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4.3 MIPATUAAWAI 1 T3 (%)

Table 16. Analysis of variance (ANOVA) of board property by using various particles and glue content on

water absorption 1 hour.

Source of variation df Sum of squares Mean square F-value
Particles 1 8349.729 8349.729 655.492%*
Glue 2 4478.124 2239.062 175.777*
Particles * Glue 2 43.143 23.250 1.825"
Error 48 611.429 12.738
Total 53 13485.782

Table 17. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

water absorption 1 hour.

Source of variation df Sum of squares Mean square F-value
Types 1 2632.577 2632.577 104.917*
Glue 2 3875.840 1937.920 77.232%
Types * Glue 2 1.350 675 027"
Error 48 1204.421 25.092
Total 53 7714.189

* significant at 5% probability level. " non significant at 5% probability level.

Table 18. Comparison of the means of various particles and glue content on water absorption 1 hour.

Glue (%)y
Particles
7 10 13
Splinter 30.20 a 18.30 b 948 ¢
Flake 57.44 d 41.00 ¢ 3415 f
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Table 19. Comparison of the means of types of wood and glue content on water absorption 1 hour.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 30.20 a 18.30b 9.48 ¢
Acacia crassicarpa 43.92d 3272 a 2324 e

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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4.4 MIPATUARAWYIN 24 T3 (%)

Table 20. Analysis of variance (ANOVA) of board property by using various particles and glue content on

water absorption 24 hours.

Source of variation df Sum of squares Mean square F-value
Particles 1 3408.961 3408.961 124.261%*
Glue 2 4765.600 2382.800 86.856*
Particles * Glue 2 106.801 53.401 1.947"
Error 48 1316.823 27.434
Total 53 9598.186

Table 21. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

water absorption 24 hours.

Source of variation df Sum of squares Mean square F-value
Types 1 1420.907 1420.907 31.376*
Glue 2 3777.077 1888.539 41.702*
Types * Glue 2 194.436 97.218 2.147™
Error 48 2173.731 45.286
Total 53 7566.151

* significant at 5% probability level. " non significant at 5% probability level.

Table 22. Comparison of the means of various particles and glue content on water absorption 24 hours.

Glue (%)y
Particles
7 10 13
Splinter 55.66 a 50.30Db 35.04c
Flake 75.27d 63.12¢ 50.28 b
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Table 23. Comparison of the means of types of wood and glue content on water absorption 24 hours.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 55.66 a 50.30 ab 35.04c
Acacia crassicarpa 68.44 d 5520 a 48.14 b

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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4.5 ANUMUNTINGA (MPa)

Table 24. Analysis of variance (ANOVA) of board property by using various particles and glue content on

modulus of rupture.

Source of variation df Sum of squares Mean square F-value
Particles 1 995.195 995.195 99.057*
Glue 2 354.648 177.324 17.650*
Particles * Glue 2 3.235 1.618 1617
Error 48 482.242 10.047
Total 53 1835.321

Table 25. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

modulus of rupture.

Source of variation df Sum of squares Mean square F-value
Types 1 214.762 214.762 22.296*
Glue 2 252.817 126.409 13.123*
Types * Glue 2 37.662 18.831 1.955™
Error 48 462.359 9.632
Total 53 967.601

* significant at 5% probability level. " non significant at 5% probability level.

Table 26. Comparison of the means of various particles and glue content on modulus of rupture.

Glue (%)y
Particles
7 10 13
Splinter 899 a 13.11b 15.74 be
Flake 18.02 ¢ 21.93d 23.64d
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Table 27. Comparison of the means of types of wood and glue content on modulus of rupture.

Glue (%) "
Types of wood
7 10 13
Acacia aulacocarpa 8.99 a 13.11b 15.74 be
Acacia crassicarpa 14.19b 18.25¢ 1737 c

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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v A v
4.6 weQaaEAYiEgY (MPa)

Table 28. Analysis of variance (ANOVA) of board property by using various particles and glue content on

modulus of elasticity.

Source of variation df Sum of squares Mean square F-value
Particles 1 4990464.000 4990464.000 46.653*
Glue 2 6543350.333 3271675.167 30.585*
Particles * Glue 2 489567.444 244783.722 2.288"
Error 48 5134559.556 106969.991
Total 53 17157941.333

Table 29. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

modulus of elasticity.

Source of variation df Sum of squares Mean square F-value
Types 1 6320160.667 6320160.667 79.722%
Glue 2 2535309.000 1267654.500 15.990%*
Type * Glue 2 2159758.111 1079879.056 13.622*
Error 48 3805310.222 79277.296
Total 53 14820538.000

* significant at 5% probability level. " non significant at 5% probability level.

Table 30. Comparison of the means of various particles and glue content on modulus of elasticity.

Glue (%)y
Particles
7 10 13
Splinter 1911 a 2397 b 2929 ¢
Flake 2605 b 3183 cd 3273d
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Table 31. Comparison of the means of types of wood and glue content on modulus of elasticity.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 1911 a 2397b 2929 ¢
Acacia crassicarpa 1690 a 1763 a 1732 a

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).

d' o a 4 an 1 Y [ Qy 9 a
Wemmsiaizvanuulsdsiuniaadd wuniladesimvesdnyasrulduazalsuu

a2 o v

= o Y v A ] ] Ia A 4 d' a Y a 1 [ (] o
mmwawﬂwmuaaaﬁawﬂumamwuﬂﬁmﬂamiwwa@] ]lﬂLﬂﬂﬂ]?ﬂllﬁﬂ@ﬂ\‘]ﬂﬂ’i)ﬂﬁlllllluEJE‘TT

Q

2

'
AAAAa A 1

neana diiiesilseReriioninadeninnuduussdaiinnuuanasiuedesiioddyneana
d' Y [ [ d‘ a 9 a = o Y 9 1Y
(31991 28) uaznunilevesmuazilivemervesyia lduazlsmaunninaim ldaianuduns e
1 Ja a 4 d' a Y a 1 [ L] A v o w an d‘
vowruihianavesaiinga lanannuuana i uedNTedAYNNaDa (113197 29)
A o @ Qy Bld' 9 @ ] ~ = 1 an
Worhanyazyu ldnlFlumsdaudunnlsuiiounuuana191ns35v09 Duncan’s

9 Y
1A 1 a a < a
New Multiple Rang Test WuN¥ulfuvuunetsuand 10% vazyulduuunaalsunani 7%

Y Y
iawegdadanguuanaveda liiivedagneana  sulduounalsmann 13% wazdulduny
A 1 2 v o W

<} a 1 [ ' I aa Qy < a
tnaalsuiann 10% flﬂ11]@ﬂﬁﬁﬂﬂﬁQULL@ﬂ@]']\‘]'f)fl"lﬂulmu‘llﬂﬁ']ﬂﬂ]uvnﬂﬁﬂﬂ Gﬁullfljllﬂﬂlﬂaﬂﬂﬁuﬁlﬂlﬂﬁn

[ a

Y
10 1z 13% N wegdddanguuanaived i ilidedwyneana daudulduuuaalsunun 7%

g

g A

A =} a v =t =} o Qy 9 a 1 = 9 o
Waeulsuaniaeg waznlSeuesususu lduuunasndsnanioaie Iaanudiunseda
[ ] A v o w an d' A’ = = ] Ja A 4 g 9 1
uanaNegellednyneana (15199 30) lenlseuiisuuduilsamavesadu lduuunneain

o = a 4 1 aa' = a 4
Ifezimde eva1laarsi uazlfoziade asagarsih wunruldanldezinds asagaisih
a 9 = 4 a = v A 1 [ 1 (=}
nnisumniuaz leziade ooailansi Usuianin 7% lisweadatanguuanaisesialall
v o @ aa 1 Qy 9 9 =~ o a = = [ ay
wedAgneana dauduldon llezide oo Tansil dsuiania 10 uaz 13% Seufiounudu

Y Y = J a Aq ¥ 9 @ 1 ' A v o W
“hﬁnﬂ"lmzmmm E]E]Eniﬂﬂﬁi“]h nﬂﬂiiﬂmﬂTNﬂflﬁJﬂ1ﬂﬂ1ﬂ@]1ulliﬂﬂﬂllﬁﬂﬁ1\1®EJNZJ‘L!?J’(?Hﬂ

2

NNa0A (113199 31)

] da a 4 o
uruthsamavesa 23-28 1¥ozimde spanlansih



ugaamnssuiagnaunu liuaznnaald unuaIseguanianazns 19s: Teni Ifanaozinide
e ————

4.7 ANUMUUTINIAININHVAININ

Table 32. Analysis of variance (ANOVA) of board property by using various particles and glue content on

internal bond.

Source of variation df Sum of squares Mean square F-value
Particles 1 712 712 14.925%
Glue 2 .380 .190 3.983*
Particles * Glue 2 3.300E-02 1.650E-02 346"
Error 48 2.289 4.769E-02
Total 53 3.414

Table 33. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

internal bond.

Source of variation df Sum of squares Mean square F-value
Types 1 8.402E-02 8.402E-02 1.060™
Glue 2 4.147E-02 2.074E-02 262"
Types* Glue 2 290 145 1.831"
Error 48 3.804 7.924E-02
Total 53 4219

* significant at 5% probability level. " non significant at 5% probability level.

Table 34. Comparison of the means of various particles and glue content on internal bond.

Glue (%)y
Particles
7 10 13
Splinter 0.65a 0.70 ab 0.88 b
Flake 042 ¢ 0.53 ac 0.59 ac

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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4.8 ANUVY (%)

Table 35. Analysis of variance (ANOVA) of board property by using various particles and glue content on

moisture content.

Source of variation df Sum of squares Mean square F-value
Particles 1 3.134 3.134 11.929%*
Glue 2 10.263 5.132 19.529%*
Particles * Glue 2 3.880 1.940 7.382%
Error 48 12.613 263
Total 53 29.890

Table 36. Analysis of variance (ANOVA) of board property by using types of wood and glue content on

moisture content.

Source of variation df Sum of squares Mean square F-value
Types 1 60.632 60.632 96.703*
Glue 2 14.913 7.457 11.893*
Types * Glue 2 7.340 3.670 5.853%*
Error 48 30.095 .627
Total 53 112.980

* significant at 5% probability level. " non significant at 5% probability level.
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Table 37. Comparison of the means of various particles and glue content on moisture content.

Glue (%)"
Particles
7 10 13
Splinter 7.87 ab 8.14 ab 945¢
Flake 8.02 ab 772 a 8.28b

Table 38. Comparison of the means of types of wood and glue content on moisture content.

Glue (%)"
Types of wood
7 10 13
Acacia aulacocarpa 7.87 a 8.14a 945D
Acacia crassicarpa 9.81b 11.24 ¢ 10.77 ¢

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05).
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