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Yttria Hollow Nano-Flowers Synthesized by Hydrothermal
Method and Their Adsorption Capacity
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Abstract: Uniform-sized and monodisperse carbonate hydroxide yttrium (Y (OH)CO;) precursor were synthesized
by hydrothermal method, and then Yittria (Y,05) hollow nano-flower were obtained through high temperature
calcination. The obtained products were characterized by fourier transform infrared spectroscopy (FT-IR), field-
emission scanning electron microscope (FESEM), transmission electron microscope (TEM), X-ray diffraction
(XRD), X-ray photoelectron spectrum (XPS), specific surface area and pore size distribution, the adsorption
capacity of Y,0; hollow nano-flowers for potassium dichromate (K,Cr,0,) was investigated. Results indicate that
the precursors are Y (OH)CO;, the Y,0; hollow nano-flowers with cubic fluorite structure were obtained through
high-temperature calcination, the size of Y,0;is about 140 nm and their specific surface area is 15 m*-g™. The
formation mechanism of Y,0; hollow nano-flowers was proposed. The Y,0; hollow nano-flowers show an excellent
adsorption of K,Cr,0; solutions at room temperature and their removal rate is about 88.5% , the maximum

adsorption capacity is 11.06 mg-g™', which is 6 times of Y,0; powders.
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Table 1 Fitting results of adsorption kinetics for samples

Model Sample R ./ (mg-g™) k/ (mg-g"min™)
Pseudo-second-order Y,0; hollow nano-flowers 0.998 0 11.53 0.006 964
1t Precursor Y(OH)CO; 0.998 8 2.819 0.062 24
G ke - Y,0; powder 0.999 3 1.915 0.048 8
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Table 2 BET specific surface area of the different samples
Samples Precursor  Calcined at 400 C Calcined at 500 °C Calcined at 800 °C Calcined at 900 °C
BET specific surface area / (m*-g™) 5 6 11 12 15
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