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Abstract: In order to investigate the adsorption of U(V[) on jarosite from solution, jarosite
was synthesized using a one-step hydrothermal method, and characterized by X-ray
diffraction(XRD), Raman spectrum, infrared spectroscopy(FTIR) and scanning electron
microscope(SEM) technologies in detail. The effects of solution pH, ionic strength, solid-
to-liquid ratio and initial U(V[) concentration on the adsorption process were studied using

batch adsorption methods. The results show that the removal of U(V]) is deeply dependent
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on pH but independent of ionic strength, indicating that the adsorption of U(V]) is dominant

by inner surface complexation. The adsorption basically reaches equilibrium within 100 min,

and is in accordance with the pseudo-second-order kinetic model. The adsorption isotherms

are well described by Langmuir isotherm model, indicating that the adsorption of U(V]) is

monolayer coverage. The optimal adsorption conditions are as follows: solid-to-liquid ratio

1.0 g/L, initial concentration of U(V]) 0. 42 mmol/L, temperature of 298 K, and solution pH

of 7. 0. The adsorption capacity at equilibrium is (76. 0+1. 4) mg/g (n=3), and the remov-

al percentage reaches (88.041.3) % (n=3). The above results indicate that jarosite can be

used as a potential adsorption material for the treatment of wastewater containing U(V]).

Key words: jarosite; U(V]); adsorption kinetics; adsorption isotherm
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Photograph(a), XRD pattern(b), Raman spectrum(c) and Zeta-potential(d) of jarosite
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Fig. 10  Langmuir(a) and Freundlich(b) isotherm plots for U(V]) adsorption on jarosite at different pH values
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Table 2 Parameters of Langmuir and Freundlich isotherm models for U(V]) adsorption on jarosite

Langmuir 5 %! Freundlich 4 %!
pH G/ K/ Gesp/ eal/ e Ke/ . Gexp/ Gout/ 2
(mgeg ) (Lemg ) (mgeg V) (mgeg 1) (mgeg 1) (mgeg 1) (mgeg 1)
5.0 77.7 0.013 63.3 63.2 0.999 5.09 2.22 63.3 69.9 0. 943
6.0 141 0.025 123 123 0.998 13.8 2.42 123 142 0. 887
7.0 154 0.038 140 140 0.998 23.1 2.92 140 156 0. 947

F 3 AN[E B BB XT UCVDD W B 68 ) 19 X% b

Table 3 Comparison of adsorption capacity of different adsorbents for U(V])

TR AT
IR ot CET L W ] /min o/(mgeg D ZEAW

CB[6]/GO/Fe; Oy 5.0 0. 01 mol/L NaClO, 250 66. 8 [49]
Fe; O, /GO 5.5 0. 01 mol/L KNOjs 1 440 69.5 [50]
MT 7.0 0. 01 mol/L NaClOy 250 82.2 [51]
CTAB-MT 7.0 0. 01 mol/L NaClO, 250 213 [51]
Hematite 7.0 ZEI K 360 3.54 [52]
MnFeAl-LDHs 5.0 0. 01 mol/L NaNOs 300 158 [53]

HAP AL 7.0 0.17 mol/L NaCl 100 154 AT AE
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