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Abstract

Nanocomposites are constructed from a matrix material combined with a nano-sized property modifying filler. This diverse and flexible combination yields the powerful -:*
ability to tailor the desired thermodynamic, mechanical, optical, electrical, and antimicrobial material properties. Semiconductor nanocrystals (SCNCs) are highly interesting _f
| potential fillers as they showcase size, shape, and composition controlled properties and are easily embedded in diverse matrices. While their optical functionality has been *_

already addressed in several studies, the utilization and multifunctional outcomes of photocatalytic SCNCs in such nanocomposites has not been sufficiently addressed. This |* o
research presents the multifunctionality of photocatalytic SCNCs in two main composite systems: First, as quantum photoinitiators (QPIs) in biocompatible acrylate based
| polymers, where they act as a radical catalytic initiator and endow the system with mechanical, photocatalytic and antimicrobial properties. Second, as sensitizers and co-
catalysts for photo-electrochemical water splitting in carbon-nitride (CN)-based photoelectrodes. This is done by first synthesizing highly active, heavy metal-free, Zn-based
| SCNCs, embedding them in different matrices, and demonstrating the improved features of the final product. These discoveries would label SCNC systems as a leading
candidate for property modifying fillers in nanocomposites for renewable energy applications and future biomedical solutions, where specific and purpose-oriented
characteristics are required. _ . |" e
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Polymerization with BAS Summary

Herein, we presented the multifunctionality of SCNCs as mechanical property modifiers,

antimicrobial agents and photocatalytic sensitizers in nanocomposites. First, as an all-in-one |

solution in biocompatible photopolymers, and second, as a solar energy-harvesting enhancer :

in photoelectrochemical water splitting towards hydrogen generation. _ I'l
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