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Summaries

SUMMARY

An assessment of rubber wood from Liberia for particle board manufacture

In laboratory trials to assess the suitability of rubber wood {Hevea brasiUensis)
for particle board manufacture, it was found that the extractives in the raw
material interfered with the glue bond with a resulting loss of strength and water
resistance. This can be overcome to produce a board which meets the relevant
British Standard specification, if the moisture content of the board mat is care-
fully controlled, a high proportion of wax is incorporated and the surfaces of the
buurd mat are sprayed with water before pressing. Rubber wood cannot bo con*
sidered as a first choice of raw material for particle board manufacture but its
shortcomings might be reduced by admixture with another more promising raw
material.

SOMMAIR?

Une evaluaSon du bois de l'arbre a gomme provenant du Liberia pour la fabri-
cation des panneaux de particules

Au cours d|s essais de laboratoire en vue d'evaluer ie bois de l'arbre a gomme
(Hevea brasiUensis) pour la fabrication des panneaux de particules, on a trouve
que les extractifs dans le materiau ont interfere avec la liaison de colie avec le
resultat d'une perte de force et de resistance a I'eau. On peut supprimer celle*ci
et produire un panneau qui remplit les exigences des specifications du norme
britannique a condition que I'humidite du matelas de fibres soit controlee avec
precision, une proportion elevee de cire soit incorporee et les superficies du
matelas du panneau soient pulverisees avec I'eau avant de I'application de pression.
Le bois de I'arbre a gomme ne peut pas etre considere comme une choix par
excellence de matiere premiere pour la fabrication de panneaux agglomeres, mais
on peut reduire ses imperfections par l'addition d'une autre plus convenable
matiere premiere.

RESUMEN

Una valuacion de la madera de cauchera proveniente de Liberia para la fabricaclon
de madera aglomerada

En ensayos de laboratorio para evaiuar la utilidad de la madera de cauchera [Hevea
hi~sUiensis) j*ra la fabricacion de madera aglomerad& fue descubierto que los
extractivos en la materia prima han perjudicado la adnerencia de la cola, de este



manera produciendo una perdida de fuerze y de resistencia at agua. Esto puede
ser vencido y fabricado un tahlero que satisfaga los requerimientos de las especifi-
cncionus do las noriTuis britanicus, si el contenido de agua en el material antes de
ser prensado es regulado con cuidado, una proporcion elevada de cera es incor-
porada y las superficies de los tableros son pulverizadas con agua antes de la
prensadura. La madera de cauchera no se puede considerar como la mas adecuada
materia prima para la fabricacion de madera aglomerada pero se puede reducir sus
deficiencias en mezclandola con alguna otra materia mas promisoria.



An assessment of rubberwood
(Hevea brasHiensis) from Liberia
for particle board manufacture

Following a request from the West African Explosives and Chemtcals Ltd, in
Liberia, a sample of rubber wood, He™ea brasHiensis Muell.-Arg., was dispatched to
the Tropical Products Institute to enable particle boards to be made in the labora-
tory. The boards were tested according to British Standard specification BS 1811;
1969, Part 2 Methods of test for wood chipboards and other particle boards and
the results compared with BS 2604: 1970, Part 2 Resin bonded wood chipboard.

1. DESCRIPTION AND PREPARATION OF SAMPLES

The sample weighed a total of 1330kg, consisting of debarked logs, 1100mm to
1300mm in length and between 120mm and 250mm In diameter. They were
prepared for board making by cutting Into 250mm lengths and then submerging
in water for seven days to ensure the minimum production of fines during flaking.
At the end of this period, the billets were removed from the tank and flaked on a
machine with radial knives and scorers housed in a rotating disc. These were ar-
ranged to produce flakes 30mm long and 0.6mm thick. The flakes were dried
from a mqi$ture content of 40 per cent to about 5 per cent and were then passed
through a hammermill fitted with a 13mm screen to reduce the width of the
flakes to between 1.5 and 3.0mm. The amount of fines {ie material v\rfiich would
pass a 22 Dritish Standard sieve) produced during the preparation of these par-
ticles was approximately 10 per cent. After removal of these fines, a proportion
was added to the particles to give a fines content of 5 per cent In the final board

nnaking material.

BOARtt MAKING

Commercial grade urea formaldehyde resin was sprayed onto a weighed quantity
of particles™n a rotary mixer using a multiple head spray housing. The resin con-
tained 68 per cent solids and a hardener solution was added amounting to 10 per
cent based pn the weight of the resin solution. The hardener solution contained
25 grams of hexamine and 15 grams of ammonium chloride in 1 litre of solution.
The amount of resin used was varied and ranged between 4 and 8 per cent resin
solids. The final moisture content of the sprayed particles was adjusted to 10, 11
and 12 per cent by adding water to the resin/hardener mix before spraying. The
sprayed particles were placed In a rectangular mould to form a loose mat which
after cold prepressing was sufficiently compacted to be transferred to a heated
hydraulic press. The boards were pressed to a thickness of 19mm at a temperature
of 140*C for a period of 15 minutes. A variation in the amount of sprayed
material used produced particle boards with a density range of 400 to 800kg/m”*
and 736mm square. For the resin content variation trials, where the board density

remains conttant, a density of 640kg/m”® + 20kg/m* was maintained.



With a few noted exceptions, 1.0 per cent of wax emulsion (expressed as wax
solids based on the weight of wood particles) was used to improve the water re-

sistance of the board.

The results of the tests are given in Tables 1to 5.

3. DISCUSSION OF RESULTS

A sprayed material moisture content of 12 per cent (Tables 1 and 2)

The poor strength characteristics (especially the Tensile Stress) of boards made
with a 12 per cent sprayed particle moisture content indicate a weakness in the
glue bond. In some cases there is evidence of delamination when the boards are
released from the press. It may bo that the residual latex in the material interferes
In some way with the curing of the resin binder and the resulting reduced strength
of the bond may be insufficient to cope with the internal pressure caused by the
generation of steam inside the board during the pressing operation. The water
absorption and thickness swelling values are satisfactory and come well below the
limit specified in the British Standard BS 2604:1970, Part 2. When the density
of the board is increased, there Is as expected a corresponding increase in the
strength values but the thickness swelling values are only marginally reduced.
There is however a marked decrease in the amount of water absorbed. The test
results of boards made with an increased resin solids content between 4 and 8 per
ccnt show a corresponding increase in strength values. The only exception being
the tensile strength and surface soundness values which remain substantially un-
changed. An increase in repn solids content also shows a corresponding improve-
ment in the thickness swelling results.

A sprayed material moisture content of 10 per cent (Tables 3 and 4)

When the sprayed chip moisture content is adjusted to 10 per cent instead of 12
per cent, there is an overall increase in the strength properties of the boards pro-
duced. However, there Is a marked decrease in the water resistant properties of
the boards and the thickness swelling values are generally in excess of the limit
laid down in the British Standard. It seems that the reduction in the amount of
water present in the raw material prevents the formation of a proper glue bond
and at the same time yields boards which absorb water rather readily as the results
indicate. When the density of the board is increased, there is a corresponding and
expected increase In the strength values. The thickness swelling values are sub-
stantially unchanged but there is a marked decrease in the amount of water ab-
sorbed. The test results of boards made with an increase in resin solids content
between 4 and 8 per cent show a corresponding increase in strength values.
Although the results of the water resistance tests are poor, there is some improve*
ment with an increase In the amount of resin used.

A sprayed material moisture content of 11 per cent (Table 5}

The test results of a board made with a sprayed chip moisture content of 11 per
cent showed a slight increase in thickness swelling when compared with the 12
per cent moisture content boards. This value however is still below the accepted
BS limit. The strength properties of this board are considerably increased, bring-
ing them well in excess of the BS specification.

An increase in wax content to 2 per cent (Table 5)

The thickness swelling values of boards made with a 10 per cent sprayed chip
moisture content is considerably improved when the amount of wax present is
increased from 1 to 2 per cent. The relatively high strength values of the board
are maintained.



Surface spraying of board mat with water before pressing (Table 5)

If the board mat Is prepared from material with a moisture content of 10 per cent,
and water is sprayed onto both sides before loading into the heated press, there

is also a great improvement in the water resistance of the boards produced. The
two boards made by spraying 1.0 per cent and 1.5 per cent of water respectively
onto each surface, gave similar results. These amounts of water are expressed as

a percentage of the weight of the board.

4. SUMMARY AND CONCLUSIONS

The interference caused by extractives in rubber wood on the strength of the glue
bond indicated in the results, must be taken into account if the material is to be
used for the commercial manufacture of particle boards. This can be partially
overcome by keeping the moisture content of the sprayed material at a maximum
of 10 per cent. On the other hand, to ensure that the water resistant properties
of the boards meet the British Standard specification BS 2604:1970, Part 2, pro-
vision should be made for the spraying of water onto the surfaces of the board
mat before pressing. About 1.0 to 1.5 per cent of water, based on the weight of
the board, should be used on each surface. The water resistant properties of
boards made with a reduced sprayed chip moisture content, can also be improved
by the increased use of wax. Two per cent of wax, added to the resin as an emul-
sion, will produce particle boards with a water resistance above the limit quoted
in BS 2604:1970, Part 2, but it has to be borne in mind that 1 per cent of wax
is considered to be the normal commercial maximum.

Because of these shortcomings, rubber wood cannot be considered to be the first
choice of a raw material on which to base a commercially viable particle board
plant. It is just possible that the interference of the extractives on the glue bond
could be substantially reduced or eliminated by admixture with another and more
promising raw material.
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