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Thermoplasticization of Wood by Benzylation *!

Gyu-Seong Han - Eun-Kyoung Kim *?

ABSTRACT

The methods in wood processing are so limited at present that a scope of its utilization is re-
stricted. This often makes wood itself less valuable as a material comparing with other materials,
that 1s, plastics, metals, and glass. Such differences are due to a lack of plasticity in wood, 1. e. it
cannot be melted, dissolved, or softened sufficiently for molding. However, once plastic properties
are added to wood, it becomes more useful material. This further broadens the method in wood
processing to a variety of fields. In this way, wooden material which is limited in use can be modi-
fled into a high quality product with additional value. Furthermore, utilization of wastes from
wood, for example, would be made viable.

In this study, thermoplasticization was carried out by benzylation of wood{sawdust). Varicus
‘actors those affect the reaction were tested to produce benzylated wood with different degrees of
substitution. Reaction temperature and time were the quite important factors, Optimum reaction
temperature was 110%C, and weight percent gains{ WPG) of final products increased gradually
with the increase of reaction time., The pretreatment {or preswelling) of wood with alkaline sol-
ution had a critical effect on benzylation, and the concentration of alkaline solution should be
above 30% to obtain high weight percent gain. The thermal flow temperature of the benzylated
wood decreased with the increase in weight percent gain, that of 80% weight percent gain is

about 200C.

Kevwords : Thermoplasticization, benzylation, weight percent gain, thermal flow temperature
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Fig. 2. Effect of reaction temperature and
time on reaction rate of benzylation of
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of wood;5,5m! of benzyl chloride /lg of wood.
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Table 1. Tensile of benzylated

properties
wood(BW1~BW3) and common syn-
thetic polymers.

bamp‘ﬁ plabtxc Tensile strength  Elongation
{ N /mm?*) ( 00)
BW1 19.84(0.635) 9 6(1 015)
BW2 12.26(0.114) 10.0(1.369)
BW3 1.74(0.134) :')147(9.087)
Polystyrene 35 ~ 50 1.0 ~
Polvpropvlene 30 ~ 40 ’O() /OO

Notes : WPGs of benzvlatvd woods(BVvl B“Z and

- BW3) are 80.3%, 101.3% and 119.5%, re-

spectively., The numbers in parenthesis are
standard deviations.
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