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- Influence of Phenolic Resin Formulation Variables on
Bond Quality of Iranian Beech Plywood
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Abstract:

Phenolic resin is the production of condensation reaction, between Phenol and
Formaldehyde. Phenol has three reactive sites and Formaldehyde is a
bifunctional Molecule. Thus, In the presence of alkaline catalyst and with the
excess value for Phenol-Formaldehyde reaction, a variely of thermosetting
polymers can be obtained which have the ability to set in a cured and infusible
three-dimensional structure with methylene cross-links.

Such resins, could be suitable in production of water-resistant plywood to apply
in constructions which are in direct contact with water and humid media.
In this project, the influence of each formulation variables on bond quality and
- mechanical strength of Iranian Beech plywood is illustrated.

These parameters are as follow:

1. Mole ratio F/P from 1.6 to 2.5

2. Mole ratio NaOH/P from 0.4 to 1.0

3. Resin solid content from 37% to 43%
In that case, 36 batches of resins were prepared in the range of reasonable
industrial scale, in combination of choosing, 4 variables from the 1™ parameter, 3
variables from the 2™ and 3 variables from the 3" Samples were made by each
resin, with Iranian Beech veneers and were tested for Shear strength and Wood
Jailure standard test methods.
It has been revealed, by Interpreting the obtained values, the sensitivily of the
bond quality to alkaline catalyst is more than the others. Contrary to
expectations, less value of alkali resuits better bond quality.
Therefore, it has been tried to give a proper reason for the catalyst function, in
association with the curing of thermosetting resins theories and mechanisms.
Also, the best values of formulation variables and operating ranges, from the
selected parameters, were suggested.
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