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This thesis deals with the fabrication of polycarbonate-based monoliths by non-solvent induced phase separation
(NIPS) method. Through appropriate modification, these materials can be utilized in various fields. The results obtained

through this study are summarized as follows.

In chapter 1, the first successful fabrication of polycarbonate (PC) monoliths with open-cellular
three-dimensional continuous structure in a single piece via NIPS method is demonstrated. The resultant PC monoliths
possess relatively large surface area. The morphology of the obtained monoliths can be easily tuned by varying the
fabrication parameters. It can be observed that with the increase of polymer concentration, molecular weight, non-solvent
ratio, and the decrease of standing temperature, both the mean pore size and the skeleton size of the PC monolith become
smaller. In addition, the result of DSC shows that the crystallization of PC is induced during the phase separation of the

NIPS method to form the monolith with excellent thermostability.

In chapter 2, a blend monolith consisting of PC and poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBH)
with different mixed ratio is fabricated successfully through the NIPS method. The results of SEM and DSC suggest that
inside the blend monolith, PC and PHBH phases well disperse into each other. The NIPS method provides a new approach
to fabricate blend monoliths by tuning the phase separation conditions. Through aminolysis reaction, the branched
polyethylenimine (PEI)-modified PC-PHBH blend monolith is prepared. The resulting monolith has good chelating ability
for Cu®*. The maximum adsorption is found at pH 4.8. The chelating order of the monolith is Cu** > Ni** > Co*" and no

chelation is found for Na" and K*. Monoliths have characteristic properties suitable for applications of water treatment
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such as large surface area and high mass transfer. Furthermore, the immobilization of functional molecules on the
monolith will expand their industrial applications. Therefore, the PEI-modified PC-PHBH blend monolith has large

potential for various usages including removal of toxic metal ions in wastewater treatment.

In chapter 3, a novel kind of polycarbonate carrying the allyl group (BM-PC) is synthesized through solution
polymerization. The BM-PC monolith with interconnected porous structure is fabricated via NIPS method. By graft
polymerization of N-isopropylacrylamide (NIPAM), a thermo-sensitive monolith is prepared and its reversible on-off

switching property is certified by release behaviors of rhodamine B at different temperatures.

In chapter 4, a bio-based PC derived from a renewable terpene derivative is synthesized successfully through
melt polymerization of terpene diphenol (TPD) and diphenol carbonate (DPC) without any catalysts. The melt
polymerization enables the production of bio-based polycarbonates involving no use of toxic phosgene. By tuning of the
feed ratio as well as polymerization temperature and time, the optimum conditions (TPD/DPC=1.14, 230 °C and 3 h) are
established. The TPD-based polycarbonate (TPD-PC) exhibits higher T, than a conventional bisphenol A-based
polycarbonate. A bio-based monolith with interconnected porous structure is fabricated successfully from TPD-PC and

PHBH through NIPS method.
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