28 B oM Tl 1k 2% 2 Eild Vol.28 No.9
2012 49 CHINESE JOURNAL OF INORGANIC CHEMISTRY 1867-1872

SRS S B SN E IR L AR

FRE T 8 xNFE OKRERS
(FMRXFRFL»F TRFR AN 450001)

T, R D el R 3 T O e S o R ol W W R T pHL B B A Al e B TR TR pH-
I 2 2 ) pH PR b T 3 0P G5, L fb SRR v Rk | A B 5 pH 9 I R P L R L X SRR A 4
(XRD)SE B 3iF B 0B AU 2 Bt ZnO A CoO, ALAL . FLIAR & 45 85 T PR (ICP)BE AR 40 B T RS 7 i BB e 52 R () o LR ) F o
FURL= 0 Celll/Zn(IDBY 90 5% (40 HL 55 5 42 W) CelVZn(D)ES 0 0% 0 LB pHL (R0 A0 T 28 TS 4R Zn2* 5 T CevBS TR
R F 77 7T A5 B2 M HH T 2 Bl B0 T 10 4 14 V6 A0S B pHL B0 7 P 2 5 4 92 D i BB A B4 5 45
S T R M T 4 R A B A2 TURBUBLER 3 WY T 9 e T IR 4 4 R A1 B B e T R A o 4 B T AT
T AS A 22 I

KW PRI S pH; A AL ALk
FESES . 0646 ERARIRAD: A XEHS: 1001-4861(2012)09-1867-06

Electrochemical Deposition of Mixed Zinc-Cerium Oxide Films

XU Sheng-Xia DING Fan LIU Yong-Zhao ZHANG Jian-Min*
(College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With a self-made four-electrode system, the pH changes at the electrode/solution interface were in-situ
measured during the electrochemical deposition of mixed zinc-cerium oxide films. It could be given from the pH-
time curves at the electrode/solution interface that the interfacial pH fast increased at the electro-deposition
initial stage, then achieved a balance value. The results indicated that the larger the electrodeposition over-
potential was, the less it took to achieve a pH balance value as well as the higher the pH balance value was. The
electrodeposition films were composed of ZnO and CeO, characterized by X-ray diffraction (XRD) patterns, and
the Ce (I/Zn (I) molar ratio of deposits were determined using inductively coupled plasma-atomic emission
spectroscopy  (ICP-AES). The experimental results showed that the Ce(l)/Zn(Il) molar ratio would increase with
increasing both the interfacial pH and the electro-deposition time. The conditional solubilities of zinc and cerium
ions as a function of pH values were calculated and plotted according to the thermodynamic constants for two
metal ion species. Both the experimental data and the theoretical calculation results were used to discuss the
reaction mechanism for electro-deposition of mixed cerium-zinc oxides on the cathodic surface and elucidate that

the composition of mixed metal oxides would depend on the thermodynamic constants for two metal ion species.
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Table 1 Results of ICP analysis for deposited of Zn(Il) and Ce(l) molar ratio at different pHs

E/IV -1.00 -1.20 -1.25 -1.30 -1.35 ~1.40
pH 5.70 6.83 7.25 8.00 8.47 9.90
Molar ratios of Ce(ll)/Zn(1l) — 0.28 0.33 0.50 0.79 1.00

2 ICPUNEEARMEMBIASYH Celll/Zn¥ R EL E=-1.35V
Table 2 ICP measurements of deposited of Zn(l) and Ce(l) molar ratio at different times E=-1.35 V

/s 300 600 900 1 800 3 600
pH 7.68 7.91 8.13 8.47 9.90
Molar ratios of Ce(ll)/Zn(Il) 0.50 0.60 0.70 0.90 1.00
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Table 3 Thermodynamic reaction processes and stability constant of the complex

Reaction lgp Reaction 2B
Zn*+OH—Zn(OH)* 5.00 Ce*+OH—Ce(OH)* 4.90
Zn*+20H—7n(OH), 10.20 2Ce+20H—Cey(OH)* 12.40
Zn*+30H—Zn(OH)s 13.90 Ce*+30H—>Ce(OH); 21.20
Zn*+40H—7Zn(OH),> 15.50
27Zn*+0H—7Zny(OH)* 5.50

470> +40H—Zn,(OH),* 27.90
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