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Fig.1 Schematic diagram of the electrochemical Fig.2 X-ray diffraction pattern of the ZnO-
self-assembly process surfactant hybrid multiplayer
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Fig.3 X-ray reflectivity curves of the hybrid multilayers fabricated with 0. 05% SDS(A) and the parame-

ters used in the multi-potential step deposition mode(B)

(A) a. Potentiostatic deposition mode; b and c¢. multi-potential step deposition mode. (B) a. Potentiostatic deposition at

-0.9V; b, -0.9V/10 s—0 V/20 s; ¢. —-0.9 V/10 s— 0 V/10 s.
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Fig.4 X-ray reflectivity curves of the hybrid multilayers fabricated with 0. 01% SDS(A) and the parame-
ter used in the step deposition(B)
(A) a. Potentiostatical deposition mode; b, ¢ and d. multi-potential steps deposition mode. (B) a. Potentiostatical dep-

osition at —0.9 Vs b —0.9 V/20 s— 0 V/20 53 c. —0.9 V/20 s— 0 V/40 55 d. —0.9 V/40 s— 0 V/20 5.
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Fig.6 SEM images of the hybrid films fabricated at the deposition potentials of —0.9 V(A) and —-1.75 V(B)
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Potential Controlled Self-assembly of ZnO-surfactant Hybrid
Multilayers on Solid-liquid Interface

JING Huai-Yu, LI Ming® , MAI Zhen-Hong
( National Laboratory for Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract We synthesized highly oriented zinc oxide-surfactant multilayers on silicon substrates from
Zn(NO; ), solutions containing extremely low concentration of sodium dodecyl sulfate. The structure of the
multilayers was investigated by X-ray photoelectron spectrum, X-ray technologies and scan electron microsco-
py. Two methods were used to control the electrode potential. The results show that in the multi-potential step
deposition mode one can change the period of the lamellar structure only when the concentration of the surfac-
tant is below the saturated concentration at the corresponding potential. In the potentiostatic deposition mode,
the films exhibit well-defined and homogeneous lamellar structure only at low potential. All the results indicate
that the assembly of the surfactant molecules and metal ions on the solid-liquid interface is determined by the
electrode potential, which controls the relative speed of the reduction of the zinc ions and the aggregation of the
surfactant.
Keywords Electrochemical self-assembly; ZnO-surfactant hybrid multilayer; Electrode potential ; X-ray
(Ed. . Vv, 1)



