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The Effect of Molecular Structure on Optical Properties of Specialty Polycarbonates

The polycarbonate (PC) resin has been used also as a material of various small lenses. Recently the
specialty PC resins of three kinds of refractive index (n4) have been used for the lens usage. The general PC
resin made from Bisphenol-A (BPA) is already used as a middle g material, and the specialty PC resin of
the high n¢ material made from Bisphenoxyethanolfluorene (BPEF), and the low #g material made from
Dinorbornenedimethanol (DNDM), have been developed and also used. In this study, the influences of the
average degree of polymerization (D) which is derived from number average molecular weight (M) and
terminal end group on optical and thermal properties of specialty PC resins with various ng were
investigated.

In the case of BPEF-PC, for hydroxyl terminated polymer, nq decreased with increasing D,,.
On the other hand, for a phenolic terminated group, nq increased with increasing Dy, and both
converged to same value in high D, region. In the case of BPA-PC, for both of hydroxyl and
phenolic terminated polymer, nq decreased with increasing D,. In the case of DNDM-PC, for
hydroxy end group and phenolic end group polymers, ny decreased with increasing Dp, and
both converged to same value in the high Dp region. But the Abbe number (v4) of a hydroxy
end group polymer is not dependent on Dp, and the v, of a phenolic end group polymer is
greatly dependent on Dp. The correlation of Dp and ng of three resins were quite different.
Though nsand vs of terminated polymer were different in the low D, region, both converged
to the same value in high the low D, region.

As for glass transition temperatures (7g), both terminal group series were increased as D,
increased. The correlation of Dp and 7} of three resins were same. Though 7}, of hydroxyl
terminated polymer was higher than that of phenolic terminated polymer in the low D, region,
both converged to the same value and the inverse number of 7, had linear correlation against
the weight percentage of carbonyl groups (CO), which was calculated by D).

This study revealed that optical properties such as g, and v¢ were affected by the D, and
polymer end structures. With the increasing demand for accuracy in optical properties, it was
shown that we need to pay attention to perspectives that were previously thought to be
unrelated to optical properties.
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