%591 Tl 1k 2 2% it Vol.21 No.9
2005 49 A CHINESE JOURNAL OF INORGANIC CHEMISTRY Sep., 2005

?%\‘/‘/\/“/\‘/v/\/v‘/\‘/-/\'{a

IS faf i };
&

AEBEHRFEEARFRAK TiO, RE
Culll)i b 5 L FiE R L 72

M BG  a] AR
(‘PaX FHFLIFR KD 410083)

8217 : Cull); TiO,; MR ; JEif i 19 SRR T (QCM)
RESES: 0614.41°1; 0614.121 XHELARIRAG: A X EHS: 1001-4861(2005)09-1402-05

Adsorption and Photochemical Reduction Process of Cu(l) at the Surface of
Nanocrystalline TiO, Studied by Quartz Crystal Microbalance
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Abstract: The adsorption and photochemical reduction process of Cu(ll) at the surface of nanocrystalline TiO, was
investigated using in situ quartz crystal microbalance(QCM). It was found that the adsorption of Cu(Il) onto active
sites of nanocrystalline fit the pseudo-second-order reaction better than the pseudo-first-order reaction, and that
the rate constant of the reaction was estimated to be about 0.09 g-mmol™-min™. In addition, it was also found
that the adsorption amount of Cu(ll) at the surface of TiO, was affected by pH .concentration and coexisting an-
ions, and the saturated amount of adsorbed Cu(ll) was approximately 1.5 mmol-g™ at pH 4. During UV illumina-
tion, the frequency of QCM decreased gradually, which meant the photoreduction deposition of Cu(ll) from the
solution, moreover, the rate of photodeposition of Cu(ll) increased with increasing pH of solution, and the rate of

photoreduction enhanced obviously when the organics were introduced.
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Fig.1 Frequency changes of QCM after the addition
of CuCl, solution (pH 4) to the detector cell
(a) 0.08 mmol-L™" CuCl, with an Au electrode
(b) 0.04 mmol-L" CuCl, with an Au/TiO, film
(c) 0.08 mmol-L™" CuCl, with an Au/TiO, film
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Fig.2 Pseudo-first-order kinetics of Cu(l)adsorption onto
nanocrystalline TiO, films at different initial
concentrations

CuCl, solution was at pH 4.
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Fig.3 Pseudo-second-order kinetics of Cu(ll)adsorption
onto nanocrystalline TiO, films at different initial
concentrations
CuCl, solution was at pH 4.
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Fig.4 Dependence of the adsorbed Cu(ll) on pH of

solutions

0.08 mml-L™" CuCl, was used.
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Table 1 Effect of anions on adsorption of Cu(lD*

Anion SO» I- NO* Cl-
Concentration of anion / (mmol-L™) 8 8 8 8
Frequency change / Hz -19 -15 -7 -5

*0.08 mmol - L CuCl, solution (pH 4) was used
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Fig.5 Frequency change of QCM with TiO, film observed
during UV illmination in 0.08 mmol-L™" CuCl,
solution (pH 4)
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initial pH during UV illmination. 0.08 mmol- L™
CuCl, solution was used
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Table 2 Effect of different organics on the photoreduction of Cu(I)*

Organics — CH,OH C,H;OH H,C,0, HCOOH
Concentration of organics / (mmol - L™) 0 8 8 8 8
Photoreduction amount / (mmol - g™) 0.24 0.58 0.35 0.74 0.96

*0.08 mmol - L' CuCl, solution (pH 4) was used.
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