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Groundwater Arsenic and Silicate Adsorption on T10 and the Regeneratlon of
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Abstract; Titapium’ dibxide (TiO, ) was w1dely used'to remove arsenic (As) froms groqﬂdwater due|t0 its excellent properties. Previous

2. Regearch Center for Ec¢o-Environmental Suen(e Chlnese Acddemy of Suences Bel]lng 100085, €hina; 3. Unlverslty of Chlnesg

studies show that the coexisting silicate ions (Sr) could gceupy the available surface sites of TiO, and further inhibit As adsorption“and
TlO regeneration, Tozinvestigate the effect of/Si ad@orptlon on the As molecular sutface Structure, an extended X-ray absorption fine
@truc!ﬁre (!EXAF S) analybls was conducted in_this work The resuhs indicated that the presence of Si“éxhibited no impact on the As
adsorption conflglfrdtlon on TiO,. In situ atténuated’ “fotal reﬂeddnce Fourier transform infrared ( ATR-FTIR) spectroscopy results
demon%trated that thespolymerization of Si that formed on the TIO surface compete with As adsorption sites, increasing the difficulty for
TiO, regeneration. To effectively regenerate TiO,, the removal efficiency of Si polymers on TiO, via sodium fluoride ( NaF) was
studied. The results showed that NaF could remove Si monomer and polymer from TiO, , and the regenerated TiO, could be reused with
a stable adsorption performance. In situ ATR-FTIR spectroscopy suggested that NaF desorbed the Si monomer and polymer effectively.
When spent TiO, was regenerated with NaOH and NaF in three treatment cycles, As and Si desorption rates were 86. 8% -100. 3% and
67.9%-82.0% , respectively. The present study provides a new insight into regenerating absorbents with coadsorbed As and Si in
groundwater.

Key words: titanium dioxide; coexisting arsenic and silicate; silicate polymer; regeneration and reuse; molecular-level study
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Table 2 Desorption kinetics parameters of Si by Nal' for three cycles

ERR/e ) 55 2 Rk 553 Wk
NaF (Z?{El‘ i R NaF (Z?{El‘ R NaF (Z?{El‘ i R
/mg-L /mg-L /mg-L
10 0.024 5 0.9927 10 0. 006 7 0.9657 10 0. 009 4 0.990 4
50 0. 009 6 0.9852 50 0.004 3 0.9740 50 0.005 6 0.9858
100 0.009 1 0.9855 100 0.004 0 0.974 5 100 0.008 8 0.9858
200 0.0154 0.9970 200 0.008 9 0.9892 200 0.0100 0. 996 4
500 0.0530 0.9991 500 0.0192 0.990 3 500 0.0990 0.996 7
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