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CEMENT BONDED PARTICLEBOARDS

~ | (HIGH DENSITY) FROM ACACIA CRASSICARPA
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ABSTRACT

Cement bonded particleboards from Acacia crassicarpa at different density and ratio of the wood
and cement. They should have particle on screen 40 mesh, which have high quantity 61.17% by weight,
and average slender ratio 21.40. They had pH average and acid buffering capacity at 5.32 and 19.20. When
compare with the other kinds of wood, such as teak rubber wood and Acacia mangium, Acacia crassicarpa
had pH nearly teak and rubber wood but acid buffering capacity had lower than the others.

The properties of cement bonded particleboards from Acacia crassicarpa at board density 1,100
and 1,300 kg/m3 and ratio of wood and cement are 50 : 50 and 30 : 70, treatment soaking 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 and cement are 30 : 70 is the best property, compare with Thai industrial standard (TIS 878-2537).
It showed that modulus of elasticity, screw withdraw, internal bond, board density and moisture content

pass the standard. But it should adjust thickness swelling and modulus of rupture (dry and wet).

Keyword : Acid Buffering Capacity, pH, Physical property , Mechanical property, sodium silicate

(Na,SiO,), Wood Particle Cement Board, Acacia crassicarpa
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Figure 1. Material preparation from Acacia crassicarpa before board making.
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Wood chips after chipping. Wood particles number 2 and 3.

Figure 2. Material preparation from Acacia crassicarpa before board making.
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Figure 3. Production of cement bonded particleboards from Acacia crassicarpa.
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Cement

Mat forming Cold pressing

Cement bonded particleboards.

Figure 4. Production of cement bonded particleboards from Acacia crassicarpa.
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Table 1. Screen Analysis of particles from Acacia crassicarpa.

Average particles dimension Y Amount of
Average mesh Slenderness 5
Mesh No. Length Width Thickness particles ~
aperture (mm) ratio
(mm) (mm) (mm) (%)
+5 4.000 - - - - 0
-5+12 2.840 2.30 6.98 0.48 14.54 0.19
- 12420 1.275 0.68 6.71 0.33 20.38 17.15
-20 +40 0.638 0.47 4.05 0.19 21.40 61.17
- 40+60 0.337 0.30 2.86 0.14 20.60 17.24
+60 0.250 0.22 2.81 0.08 35.07 3.51

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.
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Table 2. The analysis of pH and acid buffering capacity of Acacia crassicarpa.

Acid buffering capacity,

Type of Material pH Average "
milliequivalent (x 10 )
Acacia crassicarpa 5.32 19.20
Acacia mangium 6.23 43.83
Teak 5.15 20.60
Rubber wood* 5.78 40.80

(* Oonyjittichai , 2000)

PH average

Acacia Acacia Teak Rubberwood

crassicarpa  mangium

Acid Buffering Capacity

Acacia Acacia Teak Rubberwood

crassicarpa  mangium

Figure 5. The analysis of pH and acid buffering capacity of Acacia crassicarpa.
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Table 3. The properties of cement bonded particleboards made of Acacia crassicarpa at board density

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

TS Dry Wet Screw 1B Density Moisture
condition 24hrs MOR MOE MOR MOE withdraw (MPa) (kg/ms) Content
(%) (MPa) (MPa) (MPa) (MPa) ) (%)
1. board density 1,300 kg./m’
2.05 8.20 3038 5.30 1753 546.72 0.70 1,297.31 10.03
ratio wood : cement 30:70
2. board density 1,100 kg./m3
2.38 4.28 1391 3.16 1261 381.23 0.28  1,181.17 2.93
ratio wood : cement 30:70
3. board density 1,100 kg./m3
13.33 3.42 801 1.74 427 319.48 0.15 1,014.96 3.34
ratio wood : cement 50:50
TIS 878 -2537 <2 29 23,000 =255 - 2400 20.5 1,100-1,300 9-15
MOR dry (MPa)

condition

condition

TISI
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MOE dry (MPa) MOR wet (MPa)
3500 1 3038 23000 61
30001 |[ 5
2500 n
2000 1
3 -4
1500
10001 27
500 11
0 0
1 2 3 TISI 1 2 3 TISI
condition condition
MOE wet (MPa) Screw withdraw (N)
2000 1 1753 600 | 34672
LT
1 500
1500 1
1 4001
1000 1 300
1 2001
500 1
i 1001
0 T T T 0 -+
1 2 3 1 2 3 TISI
condition condition
070 IB (MPa) Density (kg/m’)

1 2 3 TISI

condition

1297.31
Wi

1100-1300
1181.17
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Moisture Content (%)
Q-1

1 2 3 TISI

condition

Figure 6 . The properties of cement bonded particleboards made of Acacia crassicarpa at board density

1,100 and 1,300 kg/m3 and ratio wood chips : cement 30:70 50:50 compared with TIS 878-2537.
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2. wamansiunsaiuars pH) vazmsneunnilunsa (Acid Buffering Capacity)
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