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Fabrication of Poly(ethylene-co-vinyl alcohol) Monoliths via Thermally Induced Phase
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In this doctoral thesis, EVOH-based monoliths with mesoporous structure and high surface area
were fabricated. The monoliths were applied for various applications including SERS substrates, catalyst
carrier, enzyme immobilization, and copper ions adsorption.

In Chapter 1, mesoporous EVOH monoliths were fabricated from the EVOH solution in a mixed
solvent of IPA and water by TIPS. The morphology of the monoliths could be controlled by altering the
fabrication conditions such as the cooling temperature and the concentration of EVOH. The resulting
EVOH monoliths possessed large specific surface area and uniform mesoporous structure. In addition, the
EVOH monoliths were successfully activated by CDI.

In Chapter 2, a unique method was developed for the generation of AgNPs embedded
mesoporous EVOH monoliths. The existence of AgNPs was confirmed by TEM and EDX observation.
The monoliths with uniformly dispersed AgNPs could detect MBA solution of low concentration (10
M). Moreover, the monoliths showed high Raman signal reproducibility toward MBA. Compared with
conventional porous SERS substrates, which need complicated fabrication processes, the proposed
method enabled facile one-pot fabrication of the substrates.

In Chapter 3, a one-pot method to fabricate PANPs captured in mesoporous EVOH monoliths
has been developed using TIPS method. The created PANPs with diameters of 5-10 nm were dispersed
uniformly in the PANPs-EVOH monoliths. The XRD result showed the characteristic peaks of PANPs. In
addition, the monoliths demonstrated outstanding SMC catalytic performance toward various substrates.
Furthermore, the monoliths exhibited low leaching property and high reusability.

In Chapter 4, catalase was immobilized onto the CDI activated EVOH monoliths. The

immobilized catalase retained 75% of its initial activity after eleven successive cycles of decomposition




of hydrogen peroxide. In addition, both the pH and temperature profiles of the free and immobilized
catalase were confirmed. The immobilized catalase showed same maximum pH and temperature values to
that of the free catalase. Moreover, the immobilized catalase exhibited better thermal stability than free
catalase.

In Chapter 5, a monolithic material based on biocompatible EVOH and chitosan was fabricated
by TIPS for the first time. The blend monolith showed mesoporous structure. FT-IR suggests the
successful blend of the two polymers. The chitosan layer was interestingly located on the inner surface of
the monoliths. Additionally, the blend monoliths showed good adsorption and desorption properties
toward copper ions.

In conclusion, EVOH monoliths were successfully fabricated from the EVOH
solution by TIPS technique using the unique affinity of EVOH toward IPA and water. The
fabricated monoliths with interconnected porous structure have been applied for various
applications. The monoliths will find applications in many other fields and contribute to the

sustainable development.
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