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Application to High Refractive Index Materials

The development of high-refractive-index (high-) polymers (HRIPs) with high optical transparency has
led to a revolution in our daily life. Nowadays, a very high-n value with over 1.7 or even 1.8 is highly desired
in the optical devices, such as super thin glasses lens and CMOS image sensors, to ensure their high
performance. However, to balance all the desired properties in a single material is still a challenge for the
researchers in this field. In this thesis, a seties of triazine-based polymers were synthesized to accomplish
high- values, high transparency and low birefringence values, showing a high potential in optical
applications, offering a new strategy to balance the desired properties in a single polymer. This thesis can be
divided into five chapters.

In the first chapter, the background introducing recent progresses of the development of high-n polymers,
the applications to high-» materials, triazine chemistry and the purpose/potential of this research are widely
described.

In the second chapter, the curing system of polycyanurate/benzoxazine was investigated in detail. The
results showed its high potential not only in the low-k materials but in the curing process of triazine-based
polymers which could enhance their stability and thermal/mechanical properties after forming processing,

In the third chapter, a series of novel triazine-based poly(phenylene sulfide)s (PPSs) were synthesized,
exhibiting the high-n value up to 1.7169 with low birefiingence value (0.0015) with maintaining
transparency (7%> 90% @400 nm). The results indicated that, by introducing the hydrogen bonding into
the polymer matrix, the refractive index could be further enhanced, which offers a new design concept for
accessing to high-» materials.

In the fourth chapter, a series of novel alkaline-soluble triazine-based PPSs were synthesized through the
side chain modification. Indeed, the alkaline-soluble, transparent (7%> 90% @400 nm) and high-n PPSs
(1.7530 @633nm) could be obtained, showing a high potential in the application to high-n photoresist
materials.

In the fifth chapter, the summary and future prospects of this thesis are described.
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