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Research Title: Determination of the fluorescence quantum yield of Rhodamine 6G with
gold-palladium core-shell nanoparticles

Researchers: Asst.Prof. Pattareeya Damrongsak (Principle investigator)
Dr. Witoon Yindeesuk (Co-investigator)
Physics Department Faculty of Science

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Interactions between metal nanoparticles and fluorophores have been extensively
studied because they offer the diverse applications for biosensors, cell imaging, and
photovoltaics. It has been reported that when fluorophores are located near the metal
nanoparticles, emission intensity can be enhanced or quenched depending on the distance
between the metal nanoparticles and fluorophores. In this research, we studied how the
absorption and emission behavior of Rhodamine 6G dye in solution form is tailored using
AuPd core-shell nanorods. In addition, the fluorescent quantum yield of Rhodamine6G
solution in the absence and presence of AuPd core-shell nanorods was measured using a
comparative method. The fluorescent quantum vyields were investigated when the
concentrations of Rhodamine6G were varied from 3.53 x 1077 to 1.70 x 1076 Molar, whilst the
concentrations of AUPd core-shell nanorods were varied from 7.06 x 10° to 1.36 x 10" Molar.
Experimental results have been shown that the measured fluorescent quantum yield was
dependent on the proportions between Rhodamine6G and AuPd core-shell nanorods.
Relationship between these fluorescent quantum vyields and concentrations of the samples
were also analyzed by the response surface methodology. It was found that the deviation

between experiment and calculation were less than 2%.

Keywords : fluorescent quantum yield, AuPd core-shell nanorods, response surface methodology.
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