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UTILIZATION OF ANTHOCEPHALUS CHINENSIS (LAM)

AS RAW MATERIAL FOR PARTICLEBOARDS
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ABSTRACT

The study utilization of Anthocephalus chhinensis (Lam) as raw material of particleboards for
compares flakes and splinter particles were investigated with urea formaldehyde (UF) contents: 7, 10 and 13%
(based on dry weight). The results showed that when quality of glue increate had physical and mechanical
properties had increate. Using UF 13 % had good quality of board and it will give the quality has been similar
to splinter and flake. But, the particleboard made from splinter is of good quality made from flake.

The boards were tested by comparison TIS 876 —2547. particleboard made from flake it found that
modulus of rupture, modulus of elasticity, internal bond, board density and board moisture content at every
glue contents and water absorption 1 hr UF 13 % were pass for the standard but particleboard made from
splinter it found that internal bond, board density and board moisture content at every glue contents and water
absorption 1 hr UF 13 %, modulus of rupture and modulus of elasticity UF 10 and 13 % were pass for the
standard. The boards were tested by JIS A 5908 - 2003: Particleboards it found that modulus of rupture,
internal bond, board density and board moisture content at every glue contents were pass the standard.
Particleboard made from splinter the results showed that internal bond, board density and board moisture

content at every glue contents and modulus of rupture UF 13 % were pass the standard.

Key word: Particleboard (PB) Anthocephalus chhinensis (Lam) splinter flake
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Logs of Anthocephalus chinensis (Lam.)

Flaking Chipper

Y

Hammer mill

Preparing to board making Screen Analysis

pH + Buffering Capacity Treatment

Figure 1. Wood preparation from Anthocephalus chinensis (Lam.) before board making.

Figure 2. Plantation and logs of Anthocephalus chinensis (Lam.).
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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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Figure 3. Sample for test properties of particleboard (1) board density and moisture content (2) water

absorption, thickness swelling and internal bond (3) modulus of rupture and modulus of elasticity

Water absorption and Moisture content

thickness swelling



Modulus of rupture and Internal bond

Modulus of elasticity

Figure 4. Testing of properties particleboard.
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Figure 5. Flake of Anthocephalus chinensis (Lam.) on size of sieve different.

Table 2. Screen analysis flake of Anthocephalus chinensis (Lam.).

Average Average Particle dimension Y Amount of particle
Mesh mesh Slenderness ) P
No. aperture Length Thickness Width ratio 7
°
(mm.) (mm.) (mm.) (mm.) o)
- 12420 1.275 4.59 1.14 0.51 9.04 5.51
-20 +40 0.638 3.79 0.69 0.39 9.67 67.73
- 40+60 0.337 2.15 0.32 0.21 10.07 23.32
- 60 0.250 1.72 0.21 0.13 13.31 3.44

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.
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Figure 6. Chip of Anthocephalus chinensis (Lam.) on size of sieve different.

Table 3. Screen analysis chip of Anthocephalus chinensis (Lam.).

Average . . L1
Average Particle dimension Amount of
mesh Slenderness )
Mesh No. . ) particle ~
aperture Length Thickness Width ratio
(%)
(mm.) (mm.) (mm.) (mm.)
-12+20 1.275 423 0.64 1.00 6.65 8.10
-20 +40 0.638 3.23 0.40 0.64 8.16 70.60
- 40+60 0.337 2.79 0.26 041 10.79 18.78
- 60+80 0.250 2.19 0.20 0.26 11.20 2.10
-80+100 0.165 1.91 0.14 0.20 13.89 035
-100+120 0.135 1.89 0.11 0.16 17.80 0.17
-120 0.120 1.44 0.08 0.11 18.84 0.07

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.
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Table 4. The analysis of pH and acid buffering capacity of Anthocephalus chinensis (Lam.).

Acid Buffering Alkali Buffering Acid-Alkali
pH
Sample Capacity, Capacity, Buffering Capacity,
Average ) ) .

Milliequivalent (x10 ) Milliequivalent (x10 ) Milliequivalent (x10 )
Anthocephalus chinensis (Lam.) 6.15 17.94 9.17 27.11
Acacia crassicarpa1 5.32 19.20 8.17 26.27
Eucalyptus calmaldulensis’ 4.88 16.47 21.70 38.17

" Oonjittichai et al., 2007 * Oonjittichai , 2000
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Table 5. The properties of particleboard from Anthocephalus chinensis (Lam.) using urea formaldehyde (UF).

TS (%) WA (%) Density Moisture
Type of Glue MOR MOE IB s
1 24 1 24 (kg/m’) Content
particle content (MPa) (MPa) (MPa)
hr hr hr hr (%)

UF7% 21.13 3190 51.77 7897 20.53 2464 0.61 720.23 9.72
Flaker UF10% 12,69 19.84 4622 6790 21.01 2,468 0.78 683.00 9.63

UF13% 1153 1758 3798 56.51 20.69 2,194 0.80 794.04 9.71

UF7% 3999 4634 7235 9887 1137 1,452  0.60  806.30 8.56
Splinter ~ UF10% 2150 27.09 5556 7991 1659 2,043 0.84  757.13 9.19

UF13% 949 1212 4074 5993 2396 2,790 0.99 779.05 9.45

TIS 876 -2547 <12 - - - >14 21,80 =04  400-900 4-13

JIS A 5908 -2003 (18 type) - <12 - - >18 23000 =03 400-900 5-13
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Figure 7. The properties of particleboard from Anthocephalus chinensis (Lam.) using urea formaldehyde

(UF) 7 10 and 13% as binder.

3.1 MINOIAINAUTHL (Thickness Swelling)
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3.2 MNIPATHIHAWMTI (Water Absorption)
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3.3 ANUMUMUNITINA (Modulus Of Rupture)
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3.4 NoRdaBavgY (Modulus Of Elasticity)
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3.5 ANUMUUTIAIAININHVAININ (Internal Bond)
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3.6 ANUNHIMUY (Board Density)
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3.7 ANV (Board Moisture Content)
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Table 6. Analysis of variance (MANOVA) of board property by using various types of particles and glue

content on board properties by Wilks' Lambda test.

Source of variation Value F Hypothesis df  Error df Sig.

Types of particle .084 48.430 9.000 40.000 .000

Glue content .033 19.909 18.000 80.000 .000

Types of particles * Glue content 114 8.727 18.000 80.000 .000

4
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4.1 MINBININAINFIN 1 F2149 (Thickness Swelling 1 hr)

Table 7. Analysis of variance (ANOVA) on thickness swelling 1 hr.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 966.724 966.724 88.011%*
Glue content 2 3717.711 1858.855 169.232*
Types of particles * Glue content 2 960.463 480.232 43.721%
Error 48 527.237 10.984
Total 54 26401.013

* significant at 5% probability level " non significant at 5% probability level
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Table 8. Comparison of the means of various types of particles and glue content on thickness swelling 1 hr.

Glue contenty

Types of particles

7 10 13
Flake 21.13b 12.69 a 11.53a
Splinter 39.99¢ 21.50 b 9.49 a

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

A o
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(Table 7.) taziiioinfadeirvvesdSanuazdnvasyu lduufSoumsuanuuanaialasisues

. 1 [ 9)@” 9 g’/ a Qy Y I
Duncan’s New Multiple Range Test WU Llwuﬂﬂﬁﬂﬂi(’ﬂwul‘luﬂq 2 ¥UA N1 13 % Llag(’])'ulllllﬂ_llllﬂaﬂ

[ ]

] ] ] v o w aad Py 9 '
(Flake) N1 10 % Hanuuana1seds hillfodnynisananszay 0.05 wazudunagenldyu ldunuuns

v

< ! 1 ' o o aa § [ lay 9 1
N1 10 % HAaZLUUINaa N13 7 % ﬁﬂ')'liJLmﬂGlNE]ﬂNthﬁUElﬁ'l iUu‘VINﬁﬂG]ﬁigﬂ‘]J 0.05 LLG]"])"L!]liJLL‘UULWN

'
o Y aad [

Y3111 7 % UANUUANANBENTUBAIAYNTDANTEAD 0.05 NUNNAN1IE (Table 8.)

4.2 MINDIAINAUTI 24 F2IU9 (Thickness Swelling 24 hr)

Table 9. Analysis of variance (ANOVA) on thickness swelling 24 hr.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 395.011 395.011 17.045%*
Glue content 2 5449.433 2724.717 117.575*
Types of particles * Glue content 2 913.314 456.657 19.705%*
Error 48 1112.365 23.174
Total 54 43838.939

* significant at 5% probability level " non significant at 5% probability level
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Table 10. Comparison of the means of various types of particles and glue content on thickness swelling 24 hr.

Glue contenty

Types of particles

7 10 13
Flake 31.90d 19.84 b 17.58 b
Splinter 46.34 ¢ 27.09 ¢ 12.12 a

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 9.) uaztierifavsesaunnSouienTaeI5ueq Duncan’s New Multiple Range Test WUI1 LN

Qy I [ [] 1 v o w AaA @ 1
mﬁaﬂ%’%u"lﬁlmmﬂaﬂ N1 10 Uag 13 % flﬂ’ﬂlllmﬂGIN’EJEJNUthJuEJﬁWﬂﬂJUVINﬁﬂﬁﬁizﬂ‘u 0.05 @IU

uRuNATeUNENIZIUTANULANANBENTITBdAYNNADANTZAY 0.05 AUNNANIIE (Table 10.)

v v

4.3 MIPATHINHAWMTI 1 N9 (Water Absorption 1 hr)

Table 11. Analysis of variance (ANOVA) on water absorption 1 hr.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 1601.102 1601.102 34.696*
Glue content 2 4636.423 2318.212 50.236*
Types of particles * Glue content 2 730.745 365.372 7.918%*
Error 48 2215.018 46.146
Total 54 148371.274

* significant at 5% probability level " non significant at 5% probability level
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Table 12. Comparison of the means of various types of particles and glue content on water absorption 1 hr.

Glue contenty

Types of particles

7 10 13
Flake 51.77 cd 46.22 be 37.98 a
Splinter 72.35¢ 55.56d 40.74 ab

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

A

o a 4 Aaa 1 v A [ =Y
Won1n1suAsIzHa NNl sUsun1e@as wu devapenazavesivvestsuiunnay
@ Qy YA o 9 = 90‘ Y] 1 9°I ] 1 [l A v o W Aaaa [
anvuzru ldiram ldnmsgaduihmawsii 1 ¥ Tue uananedelivediaynieadanszau 0.05
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4.4 MIPATINHAWTI 24 F3IN3 (Water Absorption 24 hr)

Table 13. Analysis of variance (ANOVA) on water absorption 24 hr.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 1871.489 1871.489 27.469*
Glue content 2 8482.515 4241.258 62.252%*
Types of particles * Glue content 2 612.103 306.051 4.492%*
Error 48 3270.261 68.130
Total 54 307397.299

* significant at 5% probability level " non significant at 5% probability level
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Table 14. Comparison of the means of various types of particles and glue content on water absorption 24 hr.

Glue contenty

Types of particles

7 10 13
Flake 78.97 ¢ 67.90b 56.51 a
Splinter 98.87d 7991 c 5993 a

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 ANNMUMUUTIAA (Modulus Of Rupture)

Table 15. Analysis of variance (ANOVA) on modulus of rupture.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 159.616 159.616 19.376*
Glue content 2 366.750 183.375 22.260*
Types of particles * Glue content 2 354.248 177.124 21.501*
Error 48 395.418 8.238
Total 54 20820.224

* significant at 5% probability level " non significant at 5% probability level
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Table 16. Comparison of the means of various types of particles and glue content on modulus of rupture.

Glue contenty

Types of particles

7 10 13
Flake 20.53 ¢ 21.01¢c 20.69 c
Splinter 11.37a 16.59 b 23.96d

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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4.6 No@aaBAYigY (Modulus Of Elasticity)

Table 17. Analysis of variance (ANOVA) on modulus of elasticity.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 1060360.907 1060360.907 10.425%*
Glue content 2 2582233.370 12911116.685 12.694*
Types of particles * Glue content 2 5957701.148 2978850.574 29.287*
Error 48 4882222.444 101712.968
Total 54 284282781.000

* significant at 5% probability level " non significant at 5% probability level
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Table 18. Comparison of the means of various types of particles and glue content on modulus of elasticity.

Glue contenty

Types of particles

7 10 13
Flake 2,464 c 2,468 ¢ 2,194 be
Splinter 1,452 a 2,043 b 2,790d

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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4.7 ANNMUUTIAIAIDNHVFIMH (Internal Bond)

Table 19. Analysis of variance (ANOVA) on internal bond.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 8.720E-02 8.720E-02 950"
Glue content 2 .796 398 4.334%*
Types of particles * Glue content 2 9.787E-02 4.894E-02 533"
Error 48 4.407 9.182E-02
Total 54 37.420

* significant at 5% probability level " non significant at 5% probability level
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Table 20. Comparison of the means of various types of particles and glue content on internal bond.

Glue contenty

Types of particles

7 10 13
Flake 0.61 a 0.78 ab 0.80 ab
Splinter 0.60 a 0.84 ab 0.99b

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 ANUHUIMUY (Board Density)

Table 21. Analysis of variance (ANOVA) on board density.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 37714.553 37714.553 20.406*
Glue content 2 32724.935 16362.468 8.853*
Types of particles * Glue content 2 31072.430 15536.215 8.406*
Error 48 88712.046 1848.168
Total 54 31286257.849

* significant at 5% probability level " non significant at 5% probability level
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Table 22. Comparison of the means of various types of particles and glue content on board density.

Glue contenty

Types of particles

7 10 13
Flake 720.23 a 683.00 a 794.04 b
Splinter 806.30 b 770.47 b 779.05 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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4.9 ANV ( Board Moisture Content)

Table 23. Analysis of variance (ANOVA) on board moisture content.

Source of variation df Sum of squares Mean square F-value
Types of particle 1 5.121 5.121 16.892%*
Glue content 2 1.778 889 2.932"
Types of particles * Glue content 2 2.009 1.004 3313"
Error 48 14.553 .303
Total 54 4771.430

* significant at 5% probability level " non significant at 5% probability level
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Table 24. Comparison of the means of various types of particles and glue content on board moisture content.

Glue contenty

Types of particles

7 10 13
Flake 9.72b 9.63b 9.71b
Splinter 8.56a 9.19b 945D

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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