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Adsorption and desorption of Hg( 1I) at surface of
nanocrystalline TiO: during photochemical reduction process
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Abstract: Irrsitu technique of quartz crystal microbalance (QCM) was used to investigate the adsorption and the
photochemical reduction process of Hg( II) at the surface of nanocrystalline TiO2. The results show the Hg( II) is
adsorbed onto the surface of nanocrystalline Ti02 by hydroxyl groups, and the adsorption equilibrium constant is
about 3.9 x 10° L/ mol based on the pseudo-first-order kinetic model. The adsorption amount of Hg( 1) at the sur
face of Ti0: is affected by pH value, concentration of Hg( II) and coexisting anions, and the saturated adsorption
amount of Hg( II) is approximately 0. 85 mmol/ g at pH of 4. During the initial stage of UV illumination, the pro-
tons produced in photodegradative reactions of water can cause the desorption of adsorbed Hg( II) from the surface
of TiO2. The degree of desorption increases with the increase of both the concentration of Hg( II) and pH value of
solution. Then, the photochemical deposit reaction of Hg from the solution strengths and the rate of Hg photodepo-

sition are influenced by the concentration of Hg( II), pH value and added organics.
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Fig. 1 Frequency changes of
QCM after solution added to detector cell
a—0.08 mmol/L HgCl2, quartz crystal with Au film;
b—1 mmol/L KCl, quartz crystal with Au/TiO> film;
¢—0.08 mmol/L. HgCl:, quartz crystal with Au/TiO2 film
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Fig.2 Plot of d( Af)/dt vs Af

corresponding to curve c in Fig. 1
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amount of adsorbed Hg( II)
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Table 1 Effect of anions on adsorption of He(ID) "

Anion Concentration of Frequency
anion/ (mmol * L~ ") change/ Hz
NO3 8 - 28
SO% 8 - 60
Cl- 8 85
SCN~- 8 115

*  —0.08 mmol/L HgCl> at pH= 4.
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Fig.4 Frequency changes of QCM for
different concentrations of HgCl: solution with

Ti0: films during UV illumination
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Fig.5 Frequency change of QCM for
HgCla solution at different initial pH values with
Ti02 films during UV illumination
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Table 2 Effect of different organism on
photo-reduction of He( 1)~

Concentration of Photoreduction
Organism organism/ amount/
(mmol * L™ 1) (mmol * g~ 1)

— 0 0.27
CH;0H 8 0. 65
C2HsOH 8 0.43
H2C204 8 0. 85
HCOOH 8 1. 03

* —0.08 mmol/L HgCl» at pH= 4.
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