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Adsorption properties of nano-TiO, for Mo(VI)

ZHANG Lei, LIU Xue-yan, JIANG Xiao-qing, LI Qi, KANG Ping-li

(College of Chemistry, Liaoning University, Shenyang 110036, China)

Abstract: Titanium dioxide nanoparticles were employed for the sorption of Mo(VI) ions from aqueous solution. The
process was studied in detail by varying the pH value, sorption time and temperature. The adsorption rate of Mo(VI) by
the sorbent is over 99% at pH 1-8. Adsorbed Mo(VI) were desorbed by 2.0 mL of 0.1 mol/L NaOH. The kinetic
experimental data properly correlate with the second-order kinetic model. The apparent activation energy is 22.7 kJ/mol.
The overall rate process is mainly controlled by the intraparticle diffusion, while the boundary layer resistance cannot be
ignored. The sorption data could be well interpreted by the Langmuir and D-R type sorption isotherms. At room
temperature, the static saturated adsorption capacity is 12.74 mg/g, and the average sorption energy is 17.36 kJ/mol. The
thermodynamic parameters: AH® 0, AS® 0 and AG® 0, which indicates a spontaneous and decalescence adsorption
process.
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Table 2 Calculated parameters for Mo(VI) adsorption on nano-TiO, at different temperatures

Initial linear portion

Second linear portion

T/K
Kaqi(mg-g ' 'min %) I r Kap(mg-g ' 'min"?) L )
273 5.195 —0.149 0.994 1.784 4.259 0.995
296 3.624 4.576 0.981 1.094 6.885 0.996
323 2.550 5.945 0.988 0.684 8.156 0.994
3 Langmuir Freundlich
Table 3 Langmuir and Freundlich isotherm constants and correlation coefficients at different temperatures
Langmuir Freundlich
T/K
qn/(mgg ") bi(L'mg) r Kil(mgg ™) n r
275 11.51 2.435 0.999 6.83 3.72 0911
290 12.74 2.373 0.998 7.59 3.74 0.927
323 14.19 2.243 0.997 8.18 3.73 0.932
AG® =AH® —TAS® (14)
Po MO(VI) (mg/L) Pt 0[20]
Mo(VI) (mg/L) V (mL) m
233
(2) P
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24
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‘ 700 900 1100 1300 1500
44 9.36 0.107 1 —20.08 —21.90 —25.21 &2
48 10.26 0.107 3 —19.25 -21.07 —24.40 6 D-R
56 14.48 0.107 3 -17.59 —19.58 —23.19

Fig.6 D-R adsorption isotherms at different temperatures
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