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The aim of this study of Phenolic resins networks have excellent properties and have a broad range of
applications. This thesis is concerned with the study of the synthesis of modified commercially novolac for
resole novolac and their thermal, mechanical and flame retardant properties.

In this work, resole novolac is prepared from commercially novolac resin in basic condition with
formaldehyde using sodium hydroxide instead of using hexamethylenetetramine. The prepared resole
novolac resin is used as a new hardener for curing commercial epoxy. Then, the prepared melamine
formaldehyde will be mixed with resole novolac to be used also as a new hardener for curing commercial
epoxy by using triphenyl phosphine as catalyst. Additionally, we prepared a new silicone resin from
polymerization of vinyl trichloro silane monomer to be used as a filler for preparing resins. Finally, we
added additive materials phosphorus pentoxide, sodium hexametaphosphate and silicone risen, to all
prepared resins.

The prepared materials are investigated using thermaogravimetric analysis, differentional thermal
analysis, differential scanning calorimeter, scanning electron microscopic, X-ray diffraction and FTIR to
study their thermal stability and characteristic bonds for the functional groups. Moreover, we have studied
the mechanical properties of the produced risen using compression strength, hardness, and density.
Furthermore, flame retardant is evaluated using underwriter laboratory 94 V grade.

The results shows that thermal stability is improved due to the increase of char yield % from 50.10
to 69.60 for resins with additive. The behavior of transition phase of all prepared resins show a decrease in
decomposition from 638 to 727 °C. Additionally, the result shows that there is a possibility to produce resin
with very small porosity in the range of nanoscale. The mechanical properties of the prepared resin are
modified because of their compression strength and hardness increased more than twice that of the original
values. However, their densities are increased to 1.3 times. Moreover, their flame retardants are improved
to become UL94 V-0 when using melamine formaldehyde.




