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UTILIZATION OF ACACIA MANGIUM AS

RAW MATERIAL FOR PARTICLEBOARDS
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ABSTRACT

The study on properties of Acacia mangium before process which should have pH average,
acid buffering capacity and acid-alkali buffering capacity was lower than Eucalyptus camaldulensis,
Acacia aulacocarpa and Acacia crassicarpa.

Particleboard from Acacia mangium were investigated with urea formaldehyde (UF) contents :
7, 10 and 13% (based on dry weight). When glue content increases, physical properties were lower but
mechanical properties were higher. Particleboard made from splinter and flake have physical and
mechanical properties were nearly. The results showed that thickness swelling 1 and 24 hrs using UF
synthesis grade was lower than UF commercial grade, modulus of rupture and modulus of elasticity
using UF synthesis grade was more than UF commercial grade, water absorption 1 and 24 hrs, internal
bond, board density and moisture content had nearly. Analysis of variance factor types of particles,
glue content and types of glue had effect to physical and mechanical properties different was
significant at the 0.05 level.

The study effect of age of Acacia species and glue content, the result showed that ages of
woods were older, thickness swelling and water absorption 1 and 24 hrs result lower, moisture
content had nearly every ages of wood, modulus of rupture modulus of elasticity and internal bond had
higher when ages of wood were older, except modulus of rupture of Acacia crassicarpa and Acacia
aulacocarpa had nearly. Analysis of variance factor ages of wood and glue had effect to physical and

mechanical properties different was significant at the 0.05 level.

Key word : Urea formaldehyde resin, splinter, flake, Acacia mangium

a1

Y ] I o { 1
uruagnaumu ldvs ouniu lisznen (Wood composites) #luiagiisznounndiuilsznou

'
o A

Y 1 v
2 wilavu'll Taoli Yo s ednTuwag Taadu iWuaiudseneunilsiouduiagou wu Tndwes

q

1 da a 14 a
uruthiamavesa 36-2 1¥nszdumm (WATTIFANT)



o 9/ a 9) ao aa Y N 9 2
\11141Q@lﬁﬂ’iﬂiiil'Jﬁ@'VlﬂLW]uVliJuﬁzﬂ']'Jﬂﬂ"lﬂJ LLNHQ'IH'Ji]fJﬂmﬁll‘ﬂG]Lm&’f‘ﬂiEl‘]fﬂiziﬂ‘]fuvlﬂﬁf]aﬂzlﬂl"ﬁﬂ
L ____________________________________________________________________________________

Yy 9
v A 1

WIoEIoHUNTY NINdINUTZNoUUARZ YAV IAAIT NI AYB LA AIULINNUDIIUAUTA

[

uaiounauiusglinuauianduasunu uazinnlsnunaunu iz esssuna Feiganaunu

L)

[ o ay I~ 1 ]
T lusnvaziihru Idunlszaeudluudy 1aun
v 2 Y o . a ) 2 Y A
1. uruF Ul (Particleboard)  #an21nn151 13U 1550
Qy [ a A ~ 1 YA 1 [ Y] ]
yuiaganluwagladdus Ngndesliiuanie nsmnudluuey
I % 4 A o @
Tastinidludlszanurouliaanumeldnnudounazusda |
1 < @ @ ] Qy o 4 G #
2. urunAaa 1399 (Flakeboard) Ad1oaasnuuruasu' o R

'
A o 1

1 s}ay Y A ay [ a d‘
Lm“lwu"lumaﬁyma@aﬂiuwagTaﬁauq NUANHUSITILASUINNA

flutagau

9 [}

] Yo A 2 2 A a A Hq Y g 9
3. urunou lioaisesdu (0SB) Fu'ldvseddadnluwwagladouq fldiuuou’ld

)

< 9

[ =\ =1 3 Y 9 9 ] Y o
anvazuaazen laslinsisesiiveny learaiusuadonnu lioa
' Yo g ( daa . g v 2 yyve A A a &
4. wru li¥oa 1d1hiana (Composite Plywood, COM — PLY) Hunwudu liioangnilaning
9 9 9 A XY
#09A1UA8 11D191 50 1189 (I5FTTULAZAME, 2550)

[ a

A ] o 1 o < Y 9 I v 1 slay 2K a [
Tunszurumswaauduasnansuiudesldnmauiudselseauldryuiagaviaaanu

v Ao e { [ 4 4 I
Faluwanudvell ladanuinsldninldannmsduasiziiuazmanmsi wednvianudluly1duns
o (% 4 9 Y A = a A o 2 Y a
1Mndunszrnlemnaunun1INmsn LazmeAn 1IN NaYeILT NI anyauzsu liluazyiia

1 2

Sld'd =Y ] da Aa 4 Y a g.ll = ) 9
"ll@\?]’liﬁ/]llWﬁ@]@ﬂmﬁﬂﬂ@lﬂl@ﬁllwuﬂ'ﬁﬁlﬂﬁﬂﬂiﬂinﬂllllf]iZi‘Iu!"ﬂWW i')ﬂJ‘i/]\iﬁﬂ‘]&l'lﬂWiHWlliJGlu

L)

= @ ' 1 I @ a 4 ~ a '
anaoziAszAUaguanaunuin Isiluiagauiensoufsunuauiave sy

ad =
IENIANH

1 = (% dy dd‘ = a (% Qy 9 =) d‘dQ a
TaouiansanIaell nagin 1 msAnuIriany anvuzdulld uazlSuannionina

] wAa 1 a a 4 9 a A A = a A Y
apnaduavewduisAnaneiannlinszgdumm uaznsaif 2 msAnuaniwaveseigldlu

A As v A 1 a Aa I'4 = = A A o 9 a
anaszimBoNlnaaonuauiavewnuihiamaveia Famsanylunsain 1 lfnszdunm o1g
a o o o %)I 4 U 1 a 1
217 vnaorihuiauiseazunsiy sunetninGer SanTaunIIIFEYY WIGNIZUIUMIHAAIKY
Isa a 4 o Jd o J [ 4 a oA
ih$amaveia TasdmualidldngSereiiad leanamsauasdunsizioinieslfianisves
y 1
nugammnssuiganaunu lfuaznaald 19Sumn1a 7 10 mag 13% 1dauld 2 dnvae ldun
2 9 1 . 2L Y I A o Y Ao a 1 Ja a 4
Fulduuuum (splinter) azdu lduuunaa (flake) nsdin 2 i Weyannrmamadensraausuhsanauesa
a 4 4 o

vin'lfeziaide asiagdaisi uaz lfezim@e eearlaaith wulFewfeunumanisnaaeuain
Iinsedumm udnhuulSeufsuamemeguliataznenaauianuuIasgIu JIS A 5908-1994 :

Y
Particleboards (Type 18) LLAZNIATTIU UDN. 876 — 2547 : uwu%u‘lﬁ’aﬂ%uﬂ@mm

1 da a 14 a
uruthiamavesa 36-3 1¥nszdumm (WATTIFANT)



o 9/ a 9) ao aa Y N 9 2
\11uQ@lﬁﬂ’iﬂiiil'Jﬁ@‘VlﬂLW]uVliJuﬁzﬂTJG]ﬂ"lﬂJ LLNH\TIH'J"I]FJﬂmﬁll‘ﬂG]Lm&’fﬂiEl‘]fﬂiziﬂ‘]fu"lﬂﬁf]aﬂzlﬂl"ﬁﬂ

e ___________________________________________________________________________________________________________________
~ P 9y a 1 Ja Aa I'd Yo Aa ~ 9 a oA
anuiuazglnsainldndanaznaaeuunuihiamavesa laduiununieslianisves

v

nugeamnssuiganaunulduaznnda il nquauwanngaamnssu i dninddouazwannmaihld

asuth'ly

ginsallumstinm

9y X

Y
1. niieaiialoin (Steaming autoclave)
2. 1e50avwev'l7 (Stander)

' v
3. 1A309AA%U 13 (Chipper)
A [l Qy Y .

.15 03g08ru Iiipg1avieny (Hammer mills)

A 1 9

INTDITDUNITOUALLUNITI(Screening machine)

'
! vy

o
'

4.113
7

V)

) 2 o

ATONYIUINUN (Electric balance)

[*)}
o—

A v 9

7. 195930A30U (Hot — press)
A & .
8. IATDINIANUTU ( Moisture balance )
[ 4 a
9. YATIUANT 1wvinnaa sl (Apparatus set of resin synthesis )

10. IATOINATOUMAITAG (Universal testing machine)

VUADUMIANH
= w ) %
1. Maw3eIaquaznifa il

= o =2
1.1 ﬂﬁm’iﬂu’l’dﬁ]ﬂluﬂﬁﬁﬂHW

Y
P Aqgomy a o

aw D ' A qogud yod y o ¥
m3Iveasat 19 lfnszdwmnm dutnszurumsanan e 19 lasu linndeuiii 1114

@ 1 ~ @ Qy Bid' Y @ ] 9 1 Qy 9 1 Qy 9
Gl,uﬂ'izmumi@mmu Tﬂﬂnﬁ‘fmmfmamgmz%u‘lw%“lumsammu hlﬂllﬂ Gvu“lmmmmmawu"lu

<
Hyumnan

I g 1 = 2 Y o ,39}
Tagagiiduiuaouaisg lumsesousu Ll 1dasd

Small logs of Acacia mangium

Chipping Flaking

A 4

Hammer mill

!

1 da a 14 a
uruthiamavesa 36-4 1¥nszdumm (WATTIFANT)




Qugaamnssuiggnaunu liuaznnda iy unuaIssguaniatazns 195 Teni lifanaozinide
e —————

Screening
v
Drying
v v
Preparing to board making Screen Analysis

A 4

pH + Buffering Capacity Treatment

Figure 1. Wood preparation from Acacia mangium before board making.

Splinter /Sliver Flake

Particleboards made from Acacia mangium.

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

Properties Commercial grade Synthesis grade

pH 9.02 7.53
Viscosity centipoises 130.00 230.83

Non - volatile content ( % ) 47.99 60.25

Gel time ( min : sec ) at 100 ‘c 39.00 33.50

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

Specific Gravity ( at 31 ‘C) 1.182 1.243
Refractive index (nD) - 1.4478

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

Average . . Y
Average particles dimension Amount of
mesh Slenderness )
Mesh No. ] . particles ~
aperture Length Thickness Width ratio
(%)
(mm) (mm) (mm) (mm)
-5+12 2.850 7.66 1.23 243 6.23 9.27
- 12420 1.275 6.47 0.70 1.36 9.29 63.65
-20+40 0.638 428 0.45 0.73 9.54 2522
-40+60 0.337 3.25 0.25 0.36 1323 1.33
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-60 0.250 2.14 0.12 0.19 18.34 0.52

1/ Each average value was measured from 100 particles.

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

A

1 9 a 2 ' Y v 1 a 2 o A
L!W\Tllmﬂﬁgaulﬂw1 uﬂluimmithVIﬂN’E)Q“]JuﬂszN 20 LY Nﬂ%uqmiﬂﬂuqﬁ‘l:lﬂuﬁlﬂﬂﬁﬂ o

q

Y
63.65% ﬁﬁﬂmummgw'%mmewu‘lﬁ’mmu 9.29

Table 3. Screen analysis of Acacia mangium (flake).

Average . . L1
Average particles dimension Amount of
mesh Slenderness 5
Mesh No. ] . particles ~
aperture Length Thickness Width ratio .
%
(mm) (mm) (mm) (mm)
-5+12 2.850 9.01 0.83 2.32 10.89 6.45
- 12420 1.275 5.95 0.50 1.22 11.92 73.57
-20+40 0.638 4.38 0.36 0.79 12.29 19.12
-40+60 0.337 3.37 0.22 0.41 15.26 082
-60 0.250 2.89 0.12 0.22 23.94 0.04

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.
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Table4. The analysis of pH and acid buffering capacity of Acacia mangium compared with Acacia

aulacocarpa, Acacia crassicarpa , Samana saman and Eucalyptus camaldulensis.

Acid Buffering  Alkali Buffering Acid-Alkali
pH Capacity, Capacity, Buffering Capacity,
Sample
Average Milliequivalent  Milliequivalent Milliequivalent
x107) x107) x107)
Acacia mangium 5.19 4.94 2.55 7.49
Acacia aulacocarpaa 4.57 13.57 8.63 22.20
Acacia cmssicarpab 5.01 18.10 8.17 26.27
Eucalyptus camaldulensis’ 4.88 16.47 21.70 38.17

(* Oonjittichai , 2008 " Oonjittichai ez al. , 2007 ‘Oonjittichai, 2000)
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Table 5. The properties of particleboard from Acacia mangium compared with type of particles, type

of resin and resin content at board density 800 kg/m3.

Types Type TS (%) WA (%) Moisture
Glue MOR MOE IB Density
of of 1 24 1 24 R Content
content (MPa) (MPa) (MPa) (kg/m’)
glue particles hr hrs hr hrs (%)

7% 446 1488 456 2403 1523 2,087 078  846.49 9.43
Splinter  y90, 356 10.03 4.06 1838 21.53 25803 101  867.48 9.52

UF
. 13% 3.05 9.07 4.10 17.00 21.13 2,707 0.97 877.63 10.62
commercial
7% 3.63 18.18 4.40 27.60 20.26 2,809 0.74 861.00 8.44
grade
Flake 10% 3.62 14.35 4.03 2321 23.67 3,121 0.76 884.58 8.03
13% 440 10.56 3.72 17.51 25.09 3,099 0.86 924.09 8.56
7% 3.72 16.84 3.35 2525 20.84 3,115 0.60 834.40 9.16
Splinter 10% 472 16.20 4.30 23.61 2645 3,996 0.82 878.67 8.85
UF
13% 227 830 263 14.73 26.77 4,068 1.00 900.47 9.80
synthesis
7% 339 17.89 4.14 31.11 19.14 3,441 0.42 894.30 8.14
rade
& Flake 10% 345 13.69 4.14 24.04 27.23 4,114 0.95 918.02 9.15
13% 204 677 274 1522 3144 4,697 0.93 909.64 9.95
JIS A 5908 -1994 (Type 18 ) - <12 - - >18 >3,000 >0.3  400-900 5-13
TIS 876 -2547 <12 - - - >14  >1,800 =04  400-900 4-13
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Figure 3. The properties of particleboard from Acacia mangium compared with type of glue, type of

particles and glue content at board density 800 kg/m3.
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Table 6. Analysis of variance (MANOVA) of board property by using various types of glue, 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 glue 148 56.148 9.000 88.000 .000*
Types of particle 327 20.126 9.000 88.000 .000*
Glue content 139 16.423 18.000 176.000 .000*
Types of glue * Types of .094 4.164 63.000 501.729 .000*

particles * Glue content

* significant at 5% probability level.
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Table 7. Analysis of variance (MANOVA) of board property by using various types of glue, types of

particles and glue content on board properties by tests of between — subjects effects.

Properties Source of variation df Sum of squares Mean square F-value

TS 1 hr Types of glue 1 7.369 7.369 5.084%*
Types of particle 1 1.197 1.197 826"
Glue content 2 18.592 9.296 6.414%*
Types of glue * Types of particles * Glue 7 37.441 5.349 3.691%*
content
Error 96 139.127 1.449
Total 107 203.725

TS 24 hrs Types of glue 1 5.153 5.153 208"
Types of particle 1 28.264 28.264 1.139"
Glue content 2 1243.821 621911 25.072*
Types of glue * Types of particles * Glue 7 274.959 39.280 1.584™
content
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Error 96 2381.235 24.805
Total 107 3933.432

WA 1 hr Types of glue 1 9.571 9.571 11.076*
Types of particle 1 1.841E-02  1.841E-02 0217
Glue content 2 16.259 8.130 9.408*
Types of glue * Types of particles * Glue 7 12.699 1.814  2.099™
content
Error 96 82.955 .864
Total 107 121.502

WA 24 hrs Types of glue 1 28.923 28.923 1.037™
Types of particle 1 184.580 184.580 6.615%
Glue content 2 2144.199 1072.100  38.425%*
Types of glue * Types of particles * Glue 7 286.775 40.968 1.468™
content
Error 96 2678.523 27.901
Total 107 5323.000

MOR Types of glue 1 467.376 467.376  59.183%*
Types of particle 1 165.491 165.491 20.956*
Glue content 2 1063.543 531.771 67.338*
Types of glue * Types of particles * Glue 7 215.696 30.814 3.902%*
content
Error 96 758.122 7.897
Total 107 2670.228

MOE Types of glue 1 34714008.333 34714008.333  249.326*
Types of particle 1 4700842.815 4700842.815 33.763*
Glue content 2 12507593.463 6253796.731 44.917*
Types of glue * Types of particles * Glue 7 3027140.352  432448.622 3.106*
content
Error 96 13366188.444 139231.130
Total 107  68315773.407

IB Types of glue 1 11 A11 1.758"™
Types of particle 1 204 204 32127
Glue content 2 1.938 .969 15.283*
Types of glue * Types of particles * Glue 7 .840 120 1.894™
content
Error 96 6.087 6.341E-02
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Total 107 9.181

Density Types of glue 1 4132.570 4132570 2.782"
Types of particle 1 26089.485 26089.485 17.564*
Glue content 2 35629.301 17814.651 11.993*
Types of glue * Types of particles * Glue 7 10907.277 1558.182 1.049™
content
Error 96 142595.609 1485.371
Total 107 219354.242

MC Types of glue 1 157 157 872"
Types of particle 1 19.542 19.542  108.383*
Glue content 2 19.265 9.632 53.424*
Types of glue * Types of particles * Glue 7 20.659 2.951 16.369%
content
Error 96 17.309 180
Total 107 76.931

* 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 glue, types of particles and glue content on

board properties.

Glue content (%)y

Properties Types of glue Types of particles
7 10 13
. Splinter 4.46 de 3.56 cde 3.05 abe
UF commercial grade
Flake 3.63 cde 3.62 cde 4.40 de
TS 1hr Splinter 3.72 cde 472¢ 227 ab
UF synthesis grade Flake 3.39 abc 3.45 abced 2.04a
Splinter 14.88 cd 10.03 abc 9.07 ab
UF commercial grade
Flake 18.18d 14.35cd 10.56 abc
TS 24 hrs
Splinter 16.84d 16.20d 830a
UF synthesis grade
Flake 17.89d 13.69 bed 6.77 a
Splinter 4.56 ¢ 4.06 be 4.10 be
UF commercial grade
Flake 4.40c 4.03 be 3.72 be
WA 1 hr
Splinter 3.35ab 4.30 be 2.63a
UF synthesis grade
Flake 4.14 bc 4.14 bc 274 a
Splinter 24.03 ¢ 18.38 ab 17.00 a
UF commercial grade
Flake 27.60 cd 23.21 be 17.51 a
WA 24 hrs
Splinter 2525¢ 23.61c 1473 a
UF synthesis grade
Flake 31.11d 24.04 ¢ 1522 a
Splinter 1523 a 21.53 be 21.13 be
UF commercial grade
Flake 20.26 b 23.67 cd 25.09 de
MOR
Splinter 20.84 be 2645¢ 26.77 ¢
UF synthesis grade
Flake 19.14b 2723 ¢ 3144 f
Splinter 2087 a 2803 bd 2707 b
UF commercial grade
Flake 2809 be 3121 cd 3099 cd
MOE
Splinter 3115¢cd 3996 ¢ 4068 e
UF synthesis grade
Flake 3441d 4114 ¢ 4697 f
Splinter 0.78 be 1.01¢c 097 ¢
UF commercial grade
Flake 0.74 be 0.76 be 0.86 be
IB
Splinter 0.60 ab 0.82 be 1.00 ¢
UF synthesis grade
Flake 042 a 095¢ 093¢
Splinter 846.49 ab 867.48 abc 877.63 bed
Density UF commercial grade
Flake 861.00 abc  884.58 bede 924.09 e
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Splinter 83440 a 878.67 bed 900.47 cde
UF synthesis grade
Flake 894.30 cde 918.02 de 909.64 de
Splinter 9.43 ef 9.52 ef 10.62 h
UF commercial grade
Flake 8.44 abc 8.03a 8.56 bc
MC .
Splinter 9.16 de 8.85cd 9.80 fg
UF synthesi d
SYRHesis grade Flake 8.14 ab 9.15 de 9.95 ¢

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. The properties of particleboard using splinter from Acacia mangium compared with Acacia

aulacocarpa and Acacia crassicarpa at board density 800 kg/mS.

Type TS (%) WA (%) Moisture
Resin MOR MOE 1B
of 1 24 1 24 Content
content (MPa) (MPa) (MPa)
wood hr hrs hr hrs (%)
Acacia crassicarpa 7% 2204 3153 4392 6844 1419 1690  0.70 9.81
4 10% 15.21 21.31 32.72 55.19 18.25 1763 0.69 11.24
years
13% 7.94 12.09 23.24 48.14 17.37 1732 0.60 10.77
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Acacia aulacocarpa 7% 19.57 33.50 3020 5566 899 1911 0.5 7.87
10% 10.43 2457 1830  50.30 13.11 2,397 0.70 8.14
17 years
13% 4.51 15.15 9.48 35.04 15.74 2,929 0.88 9.45
7% 4.46 14.88 4.56 24.03 15.23 2,087 0.78 9.43
Acacia mangium
10% 3.56 10.03 4.06 18.38  21.53 2,803 1.01 9.52
21 years 13% 305 9.07 410 1700 2113 2707 097 10.62
JIS A5908-1994 18 type - <12 - - =18 23,000 =03 5-13
TIS 876-2547 <12 - - - =14 21,800 =04 4-13
25 35 7 as —
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Figure 4. The properties of particleboard using splinter from Acacia mangium compared with Acacia

aulacocarpa and Acacia crassicarpa at board density 800 kg/m3.
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Table 10. Analysis of variance (MANOVA) of board property by using various types of wood and

glue content on board properties by Wilks' Lambda test.

Source of variation Value F Hypothesis df Error df Sig.
Types of wood .004 120.466 16.000 130.000 .000*
142 13.405 16.000 130.000 .000*
Glue content
Types of wood * Glue .089 7.009 32.000 241.303 .000*
content

* significant at 5% probability level.
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Table 11. Analysis of variance (MANOVA) of board property by using various types of wood and

glue content on board properties by tests of between — subjects effects.

Properties Source of variation df Sum of squares Mean square F-value
TS 1 hr Types of wood 2 1826.931 913.466 143.156*
Glue content 2 1406.306 703.153  110.197*
Types of wood * Glue content 4 533.407 133.352 20.899*
Error 72 459.425 6.381
Total 81 12466.674
TS 24 hrs Types of wood 2 2565.941 1282.971 74.054*
Glue content 2 2859.997 1429.998 82.541%*
Types of wood * Glue content 4 531.690 132.922 7.672*
Error 72 1247.378 17.325
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Total 81 36829.917

WA 1 hr Types of wood 2 11398.634 5699.317 336.506*
Glue content 4 2644.928 1322.464  78.083*
Types of wood * Glue content 72 1233.676 308.419 18.240%*
Error 81 1219.445 16.937
Total 2 45591.566

WA 24 hrs Types of wood 4 20225.976 10112.988  265.687*
Glue content 72 3447.034 1723.517 45.280*
Types of wood * Glue content 81 773.604 193.401 5.081%*
Error 2 2740.575 38.064
Total 2 165712.585

MOR Types of wood 72 610.910 305.455 38.757*
Glue content 81 461.842 230.921 29.300%*
Types of wood * Glue content 2 52.314 13.078 1.659"
Error 2 567.449 7.881
Total 4 22876.994

MOE Types of wood 1 10164617.062 5082308.531 72.113%*
Glue content 2 4616724.543 2308362.272 32.753*
Types of wood * Glue content 2 2799518.198 699879.549 9.931%*
Error 4 5074337.333 70476.907
Total 72 423433353.000

IB Types of wood 2 919 459 5.887*
Glue content 2 175 8.743E-02  1.120"
Types of wood * Glue content 4 427 107 1.368"
Error 72 5.619 7.805E-02
Total 81 55.690

MC Types of wood 2 62.325 31.162 69.483*
Glue content 2 20.717 10.358 23.096*
Types of wood * Glue content 4 9.405 2.351 5.243*
Error 72 32.291 448
Total 81 7667.082

* 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 wood and glue content on board properties.

Glue content (%)y

Properties Types of wood
7 10 13
Acacia crassicarpa 4 years 22.04 f 15.21d 7.94b
TS 1 hr Acacia aulacocarpa 17 years 19.57 e 1043 c 451 a
Acacia mangium 21 years 4.46a 3.56a 3.05a
Acacia crassicarpa 4 years 31.53d 2131¢ 12.09 ab
TS 24 hrs Acacia aulacocarpa 17 years 33.50d 2457 ¢ 15.15b
Acacia mangium 21 years 14.88b 10.03 a 9.07 a
Acacia crassicarpa 4 years 4392 f 3272 e 23.24d
WA 1 hr Acacia aulacocarpa 17 years 30.20 e 18.30 c 9.48b
Acacia mangium 21 years 4.56a 4.06 a 4.10a
Acacia crassicarpa 4 years 68.44 f 55.19¢ 48.14d
WA 24 hrs Acacia aulacocarpa 17 years 55.66 ¢ 50.30 de 35.04 ¢
Acacia mangium 21 years 24.03b 18.38 ab 17.00 a
Acacia crassicarpa 4 years 14.19b 18.25d 17.37 cd
MOR Acacia aulacocarpa 17 years 899 a 13.11b 15.74 bed
Acacia mangium 21 years 15.23 be 2153 e 21.13 e
Acacia crassicarpa 4 years 1690 a 1763 a 1732 a
MOE Acacia aulacocarpa 17 years 1911 ab 2397 ¢ 2929d
Acacia mangium 21 years 2087 b 2803 d 2707 d
Acacia crassicarpa 4 years 0.70 ab 0.69 ab 0.60 a
1B Acacia aulacocarpa 17 years 0.65a 0.70 ab 0.88 abc
Acacia mangium 21 years 0.78 abc 1.01c 0.97 be
Acacia crassicarpa 4 years 9.81b 11.24 ¢ 10.77 ¢
MC Acacia aulacocarpa 17 years 7.87a 8.14a 9450
Acacia mangium 21 years 943D 9.52b 10.62 ¢

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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