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Synthesis and adsorption property of H,TiOs type adsorbent

ZHANG Li-fen, CHEN Bai-zhen, SHI Xi-chang, MA Li-wen, CHEN Ya

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: HoTiOs type adsorbent was obtained by acid-modifying adsorbent precursor Li>TiO3, which was synthesized
by a simple solid-phase reaction between Li>CO3 and TiO». The extraction rate of Li* from Li,TiO3 is 98.86% and while
almost no Ti*" is extracted. TiOs, Li2TiO3, H2TiOs3 and products of H>TiO3 adsorbing Li* were characterized by XRD and
SEM. The lithium adsorption properties were investigated by adsorption kinetics and adsorption isotherm. The kinetic
data were studied by the pseudo-first-order and pseudo-second-order kinetic models. The rate constants of adsorption for
these kinetic models were calculated. The results indicate that H>TiO; type adsorbent shows superior adsorptive capacity
of Li*, with the value of 39.8 mg/g in LiOH solution. The adsorption process obeys pseudo-second-order rate equation,
and the process can be seen as chemical adsorption. The equilibrium data can be described well by the Langmuir isotherm
equation.
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Fig.2 Variation of Li* exchange rate with reaction time
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Fig.4 SEM images of Li>TiO3(a) HTiOs(b) and products (c) of HoTiOs after adsorbing Li*
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1 Li* H,TiOs Li*

Table 1 Kinetic parameters for Li” adsorption of H,TiOs in solutions with different concentrations

P! ge(exp)/ Pseudo-first-order Pseudo-second-order
(mgL") (meg?) kaa/h ge/(mg'g ") R Megmg ') g/mgg") R

87.5 28.63 0.019 88 11.89 0.9217 0.005 74 29.32 0.999 7
282.5 30.90 0.019 74 13.35 0.947 7 0.005 10 31.63 0.999 2

233 2 HoTiOs Li*

Li* Langmuir Table 2 Type and parameters of isothermal adsorption for Li*
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