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under the trade name of ‘Partex’ using jute 
stalk, an agricultural residue. The wood-based 
particleboard plant established by the 
Bangladesh Forest Industries Development 
Corporation(BFIDC)at Chittagong went into 
production of three-layer medium density

An experiment was conducted to find the suitability of 28 
miscellaneous hardwood species in mixtures for the manufacture of 
particleboard. The species were grouped into five specific gravity classes 
in increasing order based on the specific gravity of individual species.

The average density of the boards of Specific Gravity Class I 
(667 kg/m3) made from low specific gravity species is less than that of the 
boards of Specific Gravity Class V (705 kg/m ) made from medium and 
high specific gravity species but the strength of the former (178 kg/cm2) was 
observed to be higher than the latter (107 kg/cma). The average 
strength of the boards of Specific Gravity Class V does not satisfy 
the ‘standard’ for medium density boards. Species of high specific gravity 
may be used in the manufacture of medium density board by mixing the 
chips of low specific gravity specjes. The thickness swelling (22-35 %) of 
the boards of all groups was observed much higher than the optimum. 
This may be reduced by increasing the amount of solid content of 
UF glue and adding water repellent in the chips during the manufacture 
of boards.

INTRODUCTION
Wood-based particleboard is a recent 

introduction in Bangladesh. Prior to 1981, 
there was no plant in Bangladesh which 
could produce wood-based particleboard. 
The one located at Narayanganj has been 
producing particleboards for the last 25 years
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Three boards were manufactured from 
each specific gravity class. Specific Gravity 
Class III produced ultimately only one board. 
Two boards had to be rejected due to the 
failure of electricity during manufacture.

(MOR) 
swelling

The results of the tests were compared 
with those of boards of BFIDC Particleboard 
Plant and other standards. All the classes 
had identical values (10%) for moisture 
content. The results of the thickness swelling 
showed that the Specific Gravity Classes IV 
and V produced the minimum percentage of 
swelling (22 and 23% respectively) while 
Specific Gravity Class III produced the 
maximum swelling (35%). Specific Gravity 
Class II showed the maximum MOR values 
(185 kg/cms) while Specific Gravity Class V 
showed the minimum (107 kg/cma). Board 
density was the highest in case of Specific 
Gravity Class II (826kg/m3) and was the lowest 
in case of Specific Gravity Class I (667 kg/m3).

mixed chips were blended with resin using 
revolving drum mixer. Mats were formed 
with resin blended chips between aluminium 
cauls and the mat moisture content 
was maintained below 15%. A specific 
pressure of 25 kg/cma at 140°C and 10 
minutes’ pressing time were employed. The 
pressure was then reduced to give a 
breathing time when the platen reached the 
‘stops’.

particleboard ‘Woodtex’ in the late 1981. 
This plant has an installed capacity of 
6000 tons of ‘Woodtex’ board annually. 
Cull timbers and branches of trees are 
being used as raw materials in the plant. 
Only five indigenous hardwood species, 
namely, Civit (Swintonia floribunda), 
Gurjan (Dipterocarpus turbinatus}, Chapalish 
(Artocarpus chaplasha), Narikeli (Pterygota 
alatd) and Pitraj (Aphanamaxis polystachya) 
have been recommended as raw material. 
Collection of these selective species from 
the remote forest areas is expensive and 
difficult and, therefore, is not economic. 
Attention has, therefore, to be paid to 
other local hardwood species for the 
manufacture of particleboards. The project 
was undertaken to find out the suitability of 
28 indigenous wood species in mixtures of 
five specific gravity groups.

The Bangladesh Forest Industries 
Development Corporation supplied as many 
as 54 species in flake form, nearly 3.2 kg 
each, labelled by their local names. Out of 
these 54 species only 28 species were 
identified by their local names by the Forest 
Botany Division of this Institute. To avoid 
variation in mechanical properties the 
boards were manufactured with these 28 
species grouping them in five specific gravity 
classes (Table 1).

Single-layer particleboards, 50 mm x 
50mm x 12.5 mm, were manufactured in 
the laboratory hydraulic hot press using 
liquid urea formaldehyde glues of 52% 
solid content. Mixed chips (2.5 kg) were 
taken to manufacture a single board for all 
specific gravity classes. Chips were mixed 
homogenously taking equal proportion 
from each of the selected species. Rate of 
glue spread was 8 % solid content of liquid 
glue based on oven dry weight of chips. The

The boards so made were conditioned 
to ambient temperature and humidity and 
were subjected to different tests as laid 
down in the ASTM D1035 (Anon. 1975). 
Standard test samples, three for each test 
from each board, were prepared and tested 
for the determination of density, moisture 
content, modulus of rupture 
and percentage of thickness 
(Table 2 ).



Anthocephalus cadambaKadam

Tetrameles nudifloraChundul

Trewia nudifloraPitali

0.45 to 0.52 Sterculia villosaII Udal

Tejbahal Cinnamomum ceciodaphne

Cedrela toonaToon

Banderhola Duabanga sponneratioides

Xanthophyllum flavescens0.54 to 0.60III Hansak

Mangifera sylvaticaUriam

Palaquium polyanthumTali

Calophyllum polyanthumKamdev

Schinia wallichii0.61 to 0.72IV Kanak

Michelia champacaChampa

Chickrassi Chickrassia tabularis

Bhadi Lannea coromandelica

Syzygium spp.

Dharmara Stereospermum personation

Hargaja Dillenia pentagyna

4 species of JamV 0.60 to 0.94 Syzygium spp.

Gutgutiya Bursera serrata

Goda Vitex pedunculalis

Nageshwar Mesua ferrea

Arsol Vitex pubescens
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Sp. gr. range

0.31 to 0.44
Local 

Chhatian

Sp. gr. class
”l

Table 1. Species under investigation showing the five specific gravity classes
Name of species 

Botanical
Alstonia scholar is

Santia jam "1 
Amira jam /



I 667 178 29 10
826 185II 30 10
785III 152 35 10

IV 738 162 22 10
705V 107 23 10
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Board density
(kg/m3)

Average MOR
(kg/cm-)

Average moisture 
content ( %)

Sp. gr.
Class

high percentage may be attributed to the 
fact that no water repellent was used in 
the manufacture of particleboards under 
experiment. It is reported that without 
water-repellent, moisture content of samples 
and thickness swelling may increase to as 
high as 50% (Lawniczak and Nowak 1962). 
An average of 15% swelling was observed 
in the case of locally manufactured 
particleboards. The BFIDC ParticleboardPlant 
manufactures three-layer particleboards with 
coarse chips sandwiched between fine chips. 
These fine chips arc blended with glues of 
higher percentage of solid content. It may, 
therefore, be inferred that addition of glue 
at higher percentage of solid content may 
effectively check the swelling of boards 
exposed to moisture. Such use of glue may 
simultaneously increase the MOR values 
and make the board still tougher.

The observed percentage of thickness 
swelling in the range of 22 to 35 as presented 
in the Table seems to be higher than 
the maximum recommended (15%) for 
most kinds of boards. The reason for such

It is seen that boards under the Specific Gravity 
Class I are stronger than those of the Specific 
Gravity Class V. The boards of the Specific 
Gravity Class I were made from the low 
specific gravity species. These species are 
pliable and more compressible than the species 
of high specific gravity. The low specific 
gravity specise form denser and more compact 
boards because of the closer contact of the 
individual particles under a given pressure. 
Any factor that makes the wood mass compre­
ssible at a given pressure helps to make 
the board stronger (Johnson 1956). The 
strength of the boards of Specific Gravity 
Classes II, III and IV are good. The boards 
were made from low to medium and medium 
specific gravity species. Boards made from 
chips of Specific Gravity Class V show poor 
strength where medium to high specific gravity 
wood chips were used. However, Maloney 
(1977) suggested the use of high specific 
gravity species by blending with low specific 
gravity species for medium density boards.

The experiment, of necessity, was 
conducted with the mixture of species and 
no individual species characteristic, on the 
suitability of making particleboard, was 
taken into consideration. The chips were 
broader than the dimension recommended. 
No further hammer milling could be done 
because of inadequate amounts of chips 
supplied. For good alignment of particles

Average thickness 
swelling ( %)

Table 2. Specific gravity class average density, average MOR, average thickness swelling 
and average moisture content values of boards made from I to V specific gravity 
classes of chips
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