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Abstract: UiO-66-A0 material was prepared by Aza-Michael addition and amidoxime reac-
tion, and was well characterized by Fourier transform infrared spectroscopy (FTIR), X-ray
photoelectron spectroscopy(XPS), and X-ray diffractometer (XRD). To evaluate the selec-
tive adsorption capacity of UiO-66-A0O for U (V[ ) from radioactive wastewater, the
adsorption experiment of U(V[) on UiO-66-A0 was studied by batch adsorption technique.
The effect of environmental conditions, such as solution pH, initial UCV]) concentration,
and temperature were studied in detail. The experimental results show that the adsorption
process reaches equilibrium in 4 h at pH=15, and follows the pseudo-second-order kinetic
model. The maximum adsorption capacity of UiO-66-A0 for U(V]) can reach to 244 mg/g at
55 °C and pH=5, and it can be well described by Langmuir isotherm adsorption model. In
addition, UiO-66-A0 has excellent adsorption efficiency for U(V]) in the presence of many
other metal ions.
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# 1 UiO-66-A0 WK UCVD 9 3h J1 23 %
Table 1 Kinetic parameters of UiO-66-A0 adsorption for UCV])

. Gerexp/ We— 9 3h 12 98l )2
e (mg+g ") ki /h! Gecal/(mg + g~ 1) r 102ky /h! Gecal/(mg + g~ 1) 2
25 26.9 1.18 33.1 0.908 3.28 30.3 0.988
35 30. 8 0.96 26.7 0.973 2. 89 31. 8 0.996
15 35.5 1.13 32.1 0.976 2.54 38.5 0.997
55 38.7 1.07 27.7 0.972 2.38 41.7 0.998
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Fig. 6 Effect of pH on UiO-66-NH, and
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Table 2 Langmuir and Freundlich parameters for U(V]) adsorption on UiO-66-A0

Langmuir £ %I

Freundlich & 71

e gm/(mg+g 1) K./(L+mg b r Kr/(mg' % « Ly « gD 1/n rt

25 204 0.048 5 0.997 1. 60 2.91 0. 950

35 213 0.058 4 0.996 1.58 3.06 0. 955

45 238 0.067 6 0.997 1.56 3.23 0.956

55 244 0.082 7 0.998 1.52 3.44 0. 941
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Table 3 Thermodynamic parameters

of Ui0O-66-A0 adsorption for U(V])

N AG/ AH/ AS/
o (kJ »mol™ 1)  (kJ * mol™") (J+mol ' « K1)
25 —5.07 29.9 114
35 —6.22
45 —7.36
55 —8.50
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