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CEMENT BONDED PARTICLEBOARDS
( HIGH DENSITY) FORM

ACACIA AULACOCARPA
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ABSTRACT

Cement bonded particleboards made from Acacia aulacocarpa aged 17 years at density 1,100
and 1,300 Kg/m3 and ratio of the wood to cement at 50 : 50 and 30 : 70. They should have particle on
screen 40 mesh, which have high quantity 50.65% by weight, and average slender ratio 28.88.

Acacia aulacocarpa had pH average near by Samanea saman and Eucalyptus camaldulensis but
lower than Acacia crassicarpa which acid buffering capacity and acid-alkali buffering capacity was lower
than the others and alkali buffering capacity was more than Acacia crassicarpa but lower than Samana
saman and Eucalyptus camaldulensis.

The properties of cement bonded particleboards from Acacia aulacocarpa, by soaking treatment
3 hours in 10% sodium silicate (Na,SiO,) solution for wood particles. It found that at density 1,300 kg/m3
and ratio of wood to cement at 30 : 70 had physical and mechanical properties were the best and compared

with Thai industrial standard (TIS 878-2537). It showed that properties pass the standard.

Keyword : sodiumsilicate (Na,SiO,), Cement bonded particleboards, Acacia aulacocarpa,
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Figure 1. Material preparation from Acacia aulacocarpa before board making.
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Wood chips after Chipper. Wood particles after Hammer mill.
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Figure 2. Production of cement bonded particleboards from Acacia aulacocarpa.
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Cement bonded particleboards.
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Table 1. Screen Analysis of particles from Acacia aulacocarpa.

Average . . Y
Average particles dimension Amount of
mesh Slenderness 2
Mesh No. . . particles -
aperture Width Length Thickness ratio
(%)
(mm) (mm) (mm) (mm)
+5 4.000 - - - - -
-5+12 2.840 1.20 10.70 0.52 20.58 0.07
- 12+20 1.275 0.58 6.61 0.24 27.54 17.93
-20 +40 0.638 0.37 491 0.17 28.88 50.65
- 40+60 0.337 0.27 2.85 0.14 20.36 29.36
- 60 0.250 0.16 3.16 0.10 31.60 1.99

1/ Each average value was measured from 100 particles.

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

Qy 9 = 4 =~ Qy 9}::'9} [l A A :} @
mu"lmxmma @@aﬂﬂﬂﬁih 1]"1]141@6]51,![11]1/]?]1\16§111J‘14ﬁ$lm3\1 40 Ly MﬂilﬂmjﬂﬂlﬂﬁuﬂMWﬂ

A A B

£ H H 1
nge Av 50.65% G]NiJﬂluWW’llfNﬁlfu]lﬁﬂ%}Nmat’l 0.37 U, 81UNQY 4.91 VY. HUURRY 0.17 W, LAzl

q

AAAIUANUINT SUNIND 28.88

2. wamaaanuiunsailuaavasliinazmsraumananidunsailuasvaslsl

Table 2. 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
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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 3. The properties of cement bonded particleboards from Acacia aulacocarpa at board density

1,100 and 1,300 kg/m3 and ratio wood : cement 50 : 50 and 30 : 70 compared with TIS 878-2537.

TS 24 Dry Wet Screw 1B Density ~ Moisture
condition hrs MOE MOR MOE withdraw  (MPa) (kg/ms) Content
(%) MOR ™) e
(MPa MPa) MPa) MPa
. board density 1,100 kg./m3 5.06 3.81 1261 2.90 1018 555.72 0.20 1060.29 12.59
ratio wood : cement 50:50 b a a a a a a a a
. board density 1,100 kg./m3 1.57 5.18 2356 3.69 1927 470.12 0.47 1233.89 13.08
ratio wood : cement 30:70 a a b a a a b b b
. board density 1,300 kg./m3 7.22 7.12 2084 4.21 1491 1038.83 0.22 1180.07 13.84
ratio wood : cement 50:50 c b b a a c a b c
. board density 1,300 kg./m3 1.05 10.03 4709 6.36 3605 788.12 0.60 1424.77 14.01
ratio wood : cement 30:70 a c c a b b c c c
TIS 878 - 2537 <2 =9 23000 =55 - > 400 > 0.5 1100-1300 9-15

* Same letters (a, b, ¢) in each column mean the non significant difference at 95%.
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Table 4. Analysis of variances of cement bonded particleboards from Acacia aulacocarpa at board

density 1,100 and 1,300 kg/m3 and ratio wood : cement 50 : 50 and 30 : 70.

Property Sum of Squares df  Mean Squares F Sig.

Ts 24 hrs Between Groups 77.321 3 25.774 46.215 0.00%*
Within Groups 4.462 8 0.558
Total 81.783 11

MOR (Dry) Between Groups 195.966 3 65.322 26.185 0.00*
Within Groups 79.829 32 2.495
Total 275.795 35

MOE (Dry) Between Groups 59122327.667 3 19707442.556 65.192 0.00*
Within Groups 9673601.333 32 302300.042
Total 68795929.000 35

MOR (Wet) ~ Between Groups 37.010 3 12.337 2.478 0.091"
Within Groups 99.557 20 4.978
Total 136.567 23

MOE (Wet) Between Groups 22743684.125 3 7581228.042 11.203 0.00*
Within Groups 13534692.833 20 676734.642
Total 36278376.958 23

Screw Between Groups 1173492.538 3 391164.179 16.748 0.00*

Holding Within Groups 467130.718 20 23356.536

Power Total 1640623.256 23

IB Between Groups 0.677 3 0.226 36.684 0.00*
Within Groups 0.123 20 6.147E-03
Total 0.799 23

Density Between Groups 414817.421 3 138272.474 31.973 0.00*
Within Groups 86492.287 20 4324.614
Total 501309.708 23

MC Between Groups 8.024 3 2.675 19.541 0.00*
Within Groups 2.738 20 0.137
Total 10.762 23

’ significant at 5% probability level. ™ non significant at 5% probability level.
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Figure 3. The properties of cement bonded particleboards from Acacia aulacocarpa at board density

1,100 and 1,300 kg/rn3 and ratio wood : cement 50 : 50 and 30 : 70 compared with TIS 878-2537.
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