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Bamboo is a versatile, renewable multipur­
pose raw material playing a vital role in industrial 
and domestic economics in many developing coun­
tries. Its strength, straightness, lightness, hard­
ness, varying sizes, easy workability, ease of propa­
gation and quick maturity make it suitable for a 
variety of purposes. It is not unlikely that bamboo 
can be used satisfactorily to produce products 
with qualities equivalent or better than those of 
wood (Yuming and Jian 1994). Thus bamboo can 
substitute wood in many cases.

The supply of timber in Bangladesh is far

below the ever increasing demand of the country. 
Therefore, it is imperative to use wood efficiently 
and develop new product to replace wood. The 
manufacture of bamboo particleboard is perhaps 
one such approach. Melocaiina baccifera (muli 
bansh) is the most common thin walled bamboo 
species grown in the forest. Other more available 
bamboos are Banibusa znilgaris (baijya bansh) and 
Banibusa balcooa (borak bansh). The latter two 
thick walled species grow in village areas. These 
three common species have been selected for 
this study.

Abstract
The paper describes particleboard making characteristics of three common bamboo 

species, namely, Banibusa balcooa, Banibusa vulgaris and Melocaiina baccifera grown in 
Bangladesh. Urea formaldehyde resin was used as the binder. The particleboards from 
these bamboo species compare almost an equal strength properties with those from 
wood species.
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The boards were trimmed, and test samples 
were made ready to determine thickness, density, 
bending strength, tensile strength perpendicular 
to surface and dimensional stability. Prior to test­
ing the samples were conditioned until they at­
tained a uniform moisture content of 10 to 11%.

The static bending test (modulus of rupture) 
and tensile strength perpendicular to surface were 
determined according to Indian Standard 
IS : 2380. Dimensional stability was assessed in 
terms of thickness swelling and absorption due to 
water soaking for one, two and twenty four hours.

Physical and mechanical properties of 
particleboards made with the three species of 
bamboo are given in Table 1. The Table also gives 
a comparison of the properties of particleboards 
from the threebamboo species with different stand­
ard specifications. It is seen in the Table that static 
bending or modulus of rupture of the particleboard 
from M. baccifera is satisfactory. Tensile strength 
perpendicular to surface or internal bonding of 
the boards are more or less poor compared to the 
boards made with wood. Only the board made 
with B. vulgaris satisfies the value specified in 
IS:3087. Tensile strengths of all the boards, how­
ever, satisfy the British and German standards. 
The 19 mm boards with a density of 720 kg/m^ 
made with 10% resin content and flaked chips 
from B. vulgaris show the bending strength and 
internal bond strength of 27.4 N/mm^ and 0.85 
N/mm^ respectively (Chew et n/.1994). Another 
study allows the favourable use of bamboo 
particleboard for ceiling, as wallboard and door 
sandwitch board for structure, furniture and pack­
ing (Tianyou 1988). The result of the study shows 
that the static bending strength of bamboo

Materials and methods
Mature Bambusa balcooa, Bambusa vulgaris and 

Melocainia baccifera of approximately three years 
of age were collected. M. baccifera was short and 
thin in comparison to B. zmlgaris and B. balcooa. 
Melocauua baccifera was 30 m to 45 m, B. vulgaris 
was 90 m to 120 m and B. balcooa was 150 m to 180 
m long. Average wall thickness of M. baccifera 
was 4 mm, B. vulgaris 7 mm and B. balcooa 10 mm.

Bamboo culms were first cross cut into lengths 
of 100 to 150 mm. These were then splitted into 
pieces of 12 to 50 mm in width and 13 to 50 mm in 
length. These splits were dried in the oven to 10% 
moisture con ten t and then hammer-milled to chips 
using 12 mm diameter screen inside. The thick­
ness of the chips varied from 0.4 to 1.5 mm and 
length from 12 to 50 mm. The chips were sieved 
through 16 mesh screen and dried in an oven 
maintained at 103 ± 2°C to 3% moisture content, 
and stored in polythene bags.

The resin binder used was liquid urea for­
maldehyde with a solid content of 48%. It was 
catalysed with ammonium chloride as the hard­
ener. The prepared glue was applied to the chips 
in the form of a mist of fine spray with a nozzle 
sprayer. The chips were blended in a revolving 
drum, and mat was formed in a wooden fabri­
cated bordered frame. Five single layered 
particleboard from each species were made in 
William White laboratory hot press. The follow­
ing schedule was maintained :

Size of particleboard
Target density of particleboard
Amount of chips
Amount of solid urea formaldehyde : 250 g
Amount of hardener
Press cycle
Specific pressure

500mm x 500mm x 12mm 
750kg/m3
2.5 kg



Table 1. Physical and mechanical properties of single layered particleboard made with bamboos.
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Tensile strength 
perpendicular 
to the surface 
(N/mm2)

Board 
properties

Melocanna 
baccifera

Bnnibi/sn 
balcooa

BS:
5669

particleboard is 30 N/mm~. The boards produced 
from M. baccifera and B. balcooa give lower values 
of tensile strength than those reported by Tianyou 
(1988). This may be due to poor bonding of bam­
boo chips, particularly in presence of the skin 
portion having silica (Liese 1987). The waxy 
smooth surface of the skin also inhibits urea 
formaldehyde adhesion (Moslemi 1974).

German
Standard
DIN68761
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twenty four hours is also given in Table 1. The 
extent of water absorption and thickness swelling 
of the species under investigation are almost the 
same. The thickness swelling of the three species 
was 15% after one hour soaking in water. This is 
relatively higher than those particleboard of 12.5 
mm thickness and made with 43.5% phenol 
formaldehyde resin (10%) (Rowell 1988); and 
19 mm UF boards from Bambusa vulgaris with a 
density of 720 kg/m^ made with 10% resin 
content (7.6%).

Dimensional stability measured on soaking 
the board samples in water for one, two and



Conclusion
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The study of manufacturing particleboard 
with the three bamboo species shows that 
Melocanna baccifera and Banibusa vulgaris are more 
suitable to be used than Banibusa balcooa. 
Preparational methods and some treatments on 
chips may improve the physical and mechanical 
properties and also the dimensional stability of 
particleboard.

gested that the compression ratioshould be 1.3:1.0. 
The bamboo species under investigation showed 
a compression ratio of 1.0:1.0 which indicate that 
bamboo particle mixed with lower density wood 
species may improve the board properties. The 
results indicate that B. balcooa produces poor 
quality particleboard, while the boards from B. 
vulgaris and M. baccifera are more or less 
acceptable.

The amount of water absorption that increased 
gradually with soaking time was observed to be 
about 52% after 24 hours soaking and with corre­
sponding thickness swelling of 31%. This implies 
that the boards can only be used for interior pur­
poses. Type of binder, chemical treatment ofchips 
and size of chips may improve dimensional sta­
bility of the board produced.

The specific gravity of bamboo species on the 
basis of ovendry weight varies from 0.78 to 0.79. 
The particleboards made from these species show 
the properties of medium density boards made 
with heavier wood species. Heavier species sim­
ply cannot be compressed into medium density 
particleboards that are well bonded (Maloney, 
1977). A higher relative contact into the particles 
does not occur for the high density species due to 
lower mean compression ratio. For a suitable 
medium density product, Maloney (1977) sug-

References
Chew, L. T; Nurulhuda, M. N. and Jamaludin, K. 1994. Urea particleboard from Banibusa vulgaris Schrad. 

In: Bamboo in Asia and the Pacific. Proceedings of the 4th International Bamboo Workshop, 
Chiangmai, Thailand. Technical Document GCP/RAS/134/ASB, FORSPA Publication 6, IDRC/ 
FAO. pp. 255-257.

Liese, W. 1987. Anatomy and properties of bamboo. In : Rao, A. N.; Dhanaranjan, G. and Sastry, C. B. 
(eds.). Recent Research on Bamboos. Chinese Academy of Forestry and IDRC, Canada, pp.196-208.

Maloney, T. M. 1977. Modem Particleboard and Dry-Process Fibreboard Manufacturing. Miller Freeman 
Publications Inc., California. 161 pp.

Moslemi, A. A. 1974. Particleboard, Volume 1 : Material. Southern Illionois University Press. 18 pp.
Rowell, R. M. 1988. Dimensional stability of bamboo particleboard made from acetylated particles. 

Mokugai Gakkaishi 34 (7): 627-629.
Tianyou, W. 1988. A new type of artificial board with broad prospects : bamboo particleboard Forest 

Products and Industry 5 : 7-8.
Yuming, Y. and Jian, Z. H. 1994. Prospects for bamboo based products as replacement for wood in 

Yunnan. In: Bamboo in Asia and the Pacific. Proceedings of the 4th International Bamboo 
Workshop, Chiangmai, Thailand. Technical Document GCP/RAS/134/ASB, FORSPA 
Publication 6, IDRC/FAO. pp. 273-277.


