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Abstract: The montmorillonite/Fe; O, /humic acid composite (MFH) was prepared by hydrothermal
method. The effects of pH value, MFH dosage, adsorption time, initial concentration of U (V) and
temperature on the adsorption of U(V])by MFH were investigated. The experiment shows that the
dosage of MFH has the greatest influence on the adsorption of U ( VI ) within the selected test
conditions; when the initial concentration of U(V][) is 5 mg « L' ', the pH value is 6, and the dosage
of MFH is 0.3 g »+ L™, and the temperature is 30 “C, the removal of U(Vl) by MFH reaches the
adsorption equilibrium after 30 min, and the adsorption rate reaches 97. 7%. The adsorption of U( V)
by MFH conforms to the quasi-second-order kinetic model and Langmuir model; the removal
mechanism of MFH to U(V]) is complexation and reduction. The adsorption-desorption tests show
that the adsorption rate of U(V]) by MFH composites is still as high as 90% after 5 cycles. The test
shows that MFH has a good removal efficiency and efficient reusability for U( V).

Key words: montmorillonite/Fe; O, /humic acid composite material; U ( V[ ); adsorbent; adsorption;

reduction; complexation
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Table 1  Specific surface area analysis data
) Specific surface Pore volume/ Bore diameter/
Material .
area/(m? g 1) (em® « g 1) nm
Fe; O, /HA 84.65 0.619 1.22
MFH 110. 07 0. 685 1. 06
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Fig.1 FTIR spectra of Fe;O,/HA,HA,MMT and MFH
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Fig. 2 XRD patterns of MFH,MMT and Fe; O,/HA
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Fig. 3 SEM image before and after recombination (a)Fe;O;/HA before

recombination; (b) MFH after recombination
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Fig. 5 Effect of pH value on U(V]) adsorption by MFH
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Fig. 7 Effect of reaction time on U( V) adsorption by MFH
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Fig. 8 Kinetic fitting diagrams  (a)fitting curves of quasi-first-order kinetic model; (b)fitting curve
of quasi-second-order kinetic model; (¢)fitting curves of intra-particle diffusion model
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Table 2 Fitting parameters of U(IV) adsorption dynamics model by MFH
Co/ Ge.exp/ Quasi-first-order kinetic model Quasi-second-order kinetic model Intra-particle diffusion model
(mg+L 1 (mgeg ) k1 Ge.cal R? k2 Ge.cal R? C ky R?
5 24.569 0.016 0. 363 0.443 0.363 24.563 1. 000 23. 647 0.075 0.425
10 48.633 0.012 2.566 0.725 0. 045 48.497 0.999 45. 436 0. 230 0.852
15 72.322 0.020 2.768 0.963 0.032 72.411 0.999 69. 399 0.214 0. 894

Note: ge.exp is the actual adsorption capacity; ge.ca is the theoretical adsorption capacity.
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Fig. 9 FTIR spectra of MFH before and after
adsorption of U( V)
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Fig. 10 XPS spectra of MFH
(a) XPS spectra before and after MFH adsorption; (b) XPS spectra of U4f; (¢) XPS spectra of Cls before

and after adsorption; (d) XPS spectra of Fe before and after adsorption
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Fig. 11  Effects of initial U(V]) concentration and temperature

on the adsorption of U(V]) by MFH
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Fig. 12 Adsorption isotherm fitting diagrams (a)fitting curve of Langmuir; (b)fitting curve of Freundlich

#£3 MFH U(VN)MERMEREZBESH

Table 3 Isotherm parameters of U(V]) adsorption on MFH
Langmuir Freundlich
T/K  Gmax/ 0 ; ;
4 b/ B R? 133 n R
(mgeg ') (Lemg 1)
303 269. 54 0.43 0. 999 71.68 1.32  0.975
313 324. 67 0. 38 0. 994 75.12 1.35 0.965
323 375.93 0. 34 0.995 81.71 1.32  0.965
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