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When metal nanoparticles (NPs) are irradiated with light of a specific wavelength, localized surface
plasmon resonance (LSPR) occurs and the metal NPs is heated locally. We have successfully
synthesized a composite material that can switch the phase state of a solution using photothermal
conversion by light irradiation by combining PNIPAM (poly-N-isopropylacrylamide) and Cu NPs.
In this study, we focused on Cu NPs and investigated their effects on the LSPR wavelength and
photothermal conversion performance of Cu by changing various parameters during synthesis.
By adding a solution containing copper ions and ethanol to an aqueous PNIPAM solution and
irradiating the solution with UV light, we obtained Cu NPs/PNIPAM. The structure of the sample
was analyzed by UV-visible spectroscopy (UV-vis), scanning transmission electron microscopy
(STEM), and X-ray diffraction (XRD). Thermal response was evaluated using the temperature
change when the sample was exposed to light.

Similar to samples synthesized from copper acetate solutions, we have also synthesized Cu
NP/PNIPAM from copper sulfate solutions and observed LSPR wavelengths. STEM images
showed that multiple shapes were observed in the sample synthesized from copper sulfate. The
synthesized Cu NPs showed a temperature increase due to photothermal conversion.
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