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Europium-modified silicon nanoparticles for visual detection of copper ions

WANG Wenyi, ZHANG Xuewen, YAN Xuhuan, YANG Xiuying, ZHAO Chennan, TIAN Jiawei

(School of Material Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: A ratiometric fluorescent probe based on europium modified silicon nanoparticles (Eu—DPA@SiNPs) was de-

signed and developed for the detection of copper ions (Cu?*) in water. In the probe, SiNPs act as the reference
signal, Eu’* is the response signal, and 2, 6-pyridinedicarboxylic acid (DPA) acts as the "antenna" to sen-
sitize Eu**. The morphology and structure of the probe were characterized by transmission electron microscopy
(TEM), Fourier transform infrared spectroscopy (FTIR), X-ray diffraction spectroscopy (XRD) and UV-Vis
absorption spectroscopy, and the detection performance was tested by fluorescence spectroscopy. The results
showed that the probe had a maximum quenching efficiency when the molar ratio of DPA to Eu** was 0.5 : 1;
the probe was homogeneously dispersed spherical with an average diameter of 26.15 nm; the reaction was
complete in 10 s after the addition of Cu®* to the probe, with good linearity in the range of 0.2—13 pmol/L.
The limit of detection (LOD) was 0.41 pmol/L, which was much lower than the Cu* content in water specified by
the U.S. Environmental Protection Agency, and the probe was successfully applied in the detection of Cu* in real
water samples; further the fluorescence detection test strips is prepared, achieving portable and visual semi—

quantitative detection of Cu*.
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