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Synthesis of NaYF,:Yb**, Er** Upconversion Nanoparticles Using
Hydrogel Networks as a Template
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Abstract: Hydrogel network structures were used as nano-sized reactors for synthesizing NaYF,:Yb*", Er*" upconver-
sion nanoparticles with controlled size. By adjusting the crosslinking density, hydrogel networks with different sizes
were prepared and used as reactor to control the size of synthesized nanoparticles. The particle size and upconversion
luminescence property of the nanoparticles were characterized using XRD, TEM and photoluminescence (PL) spectra.
The results show that the size of synthesized NaYF,:Yb*", Er’" nanoparticles is around 10 nm. The diameter and the
luminescence intensity decrease with increase of hydrogel crosslinking density. The increased crosslinking density re-
duces Ostwald ripening and increases pore pressure, which limit the growth of nanoparticles. The decreased particle
size results in broken bonds on the particle surface and particle scattering. Besides, the hydrogel may also quench the
fluorescence of the nanoparticles. This research provides a simple and environmentally friendly method for synthesiz-

ing uniform upconversion nanoparticles.
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Fig. 1 Photographs of hydrogel before (a) and after (b) thermal reaction and fluorescence after 980 nm laser excitation (c)
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Fig. 2 XRD patterns of nanoparticles synthesized in hy-

drogels of different crosslinking density
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Fig. 3 TEM images ((a)-(d)) of upconversion nanoparticles
synthesized in hydrogels of different crosslinking density and
average size of nanoparticle sizes ()

M,-M,: Hydrogels crosslinked by 0.0045, 0.045, 0.09 and 0.135 g
MBA, respectively. The inset image in (b) is HRTEM image of the
sample
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Fig. 4 Fluorescence of upconversion nanoparticles ((a)-(d))
synthesized in hydrogels (M;-M,) of different crosslinking
density

(a)-(d): Nanoparticles synthesized in hydrogels from M, to M,, respectively
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Fig. 5 Fluorescence spectra of upconversion nanoparticles
synthesized in hydrogels of different crosslinking density

(a-d): Nanoparticles synthesized in hydrogels crosslinked by 0.0045,
0.045, 0.09 and 0.135 g MBA, respectively
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