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Abstract

Abstract

Arsenic is a ubiquitous metalloid element famous for its high toxic; it has great
harm to human body in water environment. In recent years, with the increased
development and utilization of geothermal water, arsenic pollution comes from the
geothermal water system has drawn increasingly attention of researchers at home and
abroad. The large-scale development of high arsenic geothermal water discharged
directly into the environment is one of the reasons for arsenic pollution. So the study
of high water temperature and multicomposition coexistence condition for the
selective adsorption of arsenic could meet the key of geothermal water arsenic
removal.

The research use Hydrous Ceric Oxide(HCO) as adsorbent, study the adsorption
kinetics, adsorption isotherm and multicomposition coexistence ions for As(IIl) and
As(V) in different temperatures, combined with XRD, SEM-EDS, FTIR, XPS and
XAS to characterizing the materials before and after adsorption, in order to discusses
the reaction mechanism of arsenic adsorption. The results of the study show that:

(1) The adsorption of As(IlI) and As(V) on HCO can better fit with Elovich
equation in the initial stage and fit with pseudo-second order kinetic model in the
whole process. The intro-particle diffusion model showed that the adsorption rate
control step is intro-particle diffusion. The adsorption rate of As(Ill) and As(V) on
HCO increased with the increase of temperature in pH 4.6.

(2) The adsorption isotherm of As(IIl) and As(V) on HCO both fit with Langmuir
1sotherm. The largest adsorption capacity increased with the increase of temperature
in pH 4.6. For As(Il) and As( V') gmax is 161.3 and 137.0 mg/g respectively in 90°C.
The thermodynamic study showed that the adsorption of arsenic is a spontaneous
process, and the higher temperature is, the greater spontaneous degree react.

(3) In the multicomposition coexistence condition, the removal rate of As(IIl)
declined, because SO, CI form competitive adsorption with As(IIl); the removal

rate of As(V') increased, because multivalent cations form precipitiation with As(V).

SI0-



Abstract

(4) XRD and SEM-EDS analysis showed that the material crystal structure and
shape have not changed after arsenic adsorption, but material pore reduced. FTIR
analysis showed that the surface OH™ in HCO plays an important role in adsorption.
With the increase of temperature, As-O vibration moved to higher frequency. The
adsorption mechanism of arsenic on HCO tends to be chemical adsorption. XPS and
XAS analysis showed that redox reaction occurred during the process of As(IIl)

adsorption, Ce(IV) was reduced to Ce(IlI), and As(III) was oxided to As(V').

Keywords. Hydrous Ceric Oxide; Arsenic; Geothermal water; Adsorption mechanism
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