CHAPTERI

INTRODUCTION

1.1General Introduction

the obvious drawbacks of naftiralwoetl product are high*water uptaké (30-200%) [W.
Simpson ef al., 1999], hig '
high flammability of natus

ite irresistibility. In addition,
ing potential which limits

its use in some application waste wood materials i.e.

sawdust or woodflour and olé, to solve these problems by

combining those complementa eI 2 ,‘u the polymer matrix.

The types of polymer matfices o composites can be classified into
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thermoplastic and thermosetting gfetips: C nvent \prope 'es of thermoplastic wood
composites are ease o *‘g{»_v_-:-?:t . aita iC J-Yakesadiotavannnemaris \*l rendenng prOductS Of

low fire resistance, low thﬂn nd lew compatibility with natural

wood [A.K. Bledzki et al'; 1999]. Generally thermoplastic such as polyethylene (PE),

polypropylene (P l“'y Ti f linear or branched
chains which are Eimler y fa'w mmjﬁﬁ A. Turi, 1981]. These
polymers possess a low strength for loaf-beari phieations. In addition, when burning
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One major goal of a development of wood composites is to achieve properties that

are close or superior to those of natural wood. PVC resin is one of the most utilized
thermoplastics as a matrix polymer for fire resistant wood composites due to its

inherently low flammability (LOI = 50) [C.A. Harper, 2004]; however, the polymer can



release HCI gas during its combustion. Though HCI is an effective combustion inhibitor,
it is an acid gas that is both corrosive and toxic. Some systems of wood composites are
incorporated with flame retardants for improving their fire resistant ability. Basically,
flame retardants function under heat to yield products that would be more difficult to
ignite than virgin plastics, or that do not propagate flame readily. Although an addition of
flame retardant reduces flammability of materials, the mechanical properties are usually
sacrificed. Furthermore, the use of flame retardant obviously increases the material cost.

Antimony trioxide (Sb,03), decabromodi yl oxide (DBDPO), and alumina trihydrate

(ATH) are examples of the major
chemical technology, 1991].

d in PVC systems [Encyclopedia of

Mechanical propertig pinposites have been investigated

by several workers. The flgxfira » emposites was reported to be
approximately 46 MPa compa Svalue ‘ . .l\\ hevea brasiliensis wood [W.

sticsS' of woodflour-reinforced
polyethylene were investigdted®y S 1. F2 et gl The properties of the PE wood with
50% by weight of woodflougfco eﬁ% gg ‘ .’; tivelyl low flexural modulus value of
1.05 GPa and low flexural stréfgthi-value of)

thermoplastics wood may not effecgﬁﬁﬁ‘e IS
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' MPa. These results suggest that
igh load-bearing applications.

From the abovg/s h : .\'a od, thermosetting wood
composites play an incrgingly ucial ro ood pﬂluct industries due to their
various superior properties t¢ thermoplastic woed such as lower flammability, and hlgher
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Regarding the fir8! resistant characte°;1stlcs thermosettmg polymers will thermally
decompo qﬁjﬂnﬂﬁﬂ g)n burning. In
general, volq;ﬂ mcreases gil%\e egree of cross-linking increases. In addition,
some polymers are capable of undergoing cross-linking during pyrolysis thus further
generating a greater amount of char. For example, composites made of an unsaturated
polyester/styrene thermosetting and woodflour (at 40% by weight) [N.E. Marcovich ef al.,
2001] showed the degradation temperature of 246°C and char yield about 20%. These



values are significantly higher than most thermoplastic wood composites, comparing at

the same woodflour contents, i.e. char yield of PE wood is 7.4% [E. Jakab et al., 2000].

One thermosetting resin system invented recently possesses various
characteristics suitable as a high performance composite matrix namely a benzoxazine
resin. Benzoxazine resin, a new class of phenolic resin, shows some intriguing properties
such as no by-products released upon curing, very low A-stage viscosity, near-zero

shrinkage, low water absorption, b pthermal stability, and good fire resistant

characteristics [H. Ishida et al., 1996]. Oneififiglling characteristics of the benzoxazine
resin is its ability to be alloyed“with vari é_resin systems such as phenolic

4 ‘.\ \""\, tilization of the benzoxazine
d \:;\n sitc “matrix will be evaluated. The
ek het N €O tibility with wood, high char

yield (55-70%) [A. Gar 19

N
991, ho

oXic\by products from burning, low cost,
and excellent flame retar _Sg. et.al., 1999] Therefore, the incorporation of
the phenolic novolac resin i \:vo ) ‘ gsiie ptentially enhance fire resistant
capability of sample as well vvgs-;\_-‘;if- setween the filler and the matrix. The

phenolic novolac systems had alreac dy been S d to be utilized as a curing initiator for

-

the benzoxazine resin[S; R | Al addition of an appropriate

amount of phenolic no ?-" : r xazine resin is thus expected
to render a hybrid matrix fesin with outstanding p ocessé%ity of the benzoxazine resin

and the high flame resistantgcharacteristics as wgll as the curing acceleration effect of the
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filler becauge of its great availability in a form of low cost waste wood materials in

Thailand. The woodflour-filled systems of these benzoxazine and phenolic novoalc alloys
at various alloy compositions and at the fixed woodflour contents of 50% by weight and

70% by weight will be investigated for an application as high performance and improved
fire resistant wood-substituted products.



1.2 Purposes of the Present Study

The major objective of this work is to investigate the fire resistant property of
benzoxazine (B) / phenolic novolac (P) alloys, i.e. BP resins. The effect of the polymer
alloy compositions at two different woodflour contents (i.e. 50% by weight and 70% by
weight) on the fire resistant, mechanical as well as thermal properties will be examined.
In addition, some essential physical properties of the composites as wood-substituted
products are also investigated. The good fs acial bonding between woodflour and BP

alloys is one key contribution 0 thermal stability and machanical

properties of the resulting compe: il also be evaluated based on its

fracture surface morphology using"
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