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Template-Free Growth of One-Dimensional Bi,Fe, O, Nanorods

Array by Hydrothermal Synthesis

SUN Hua-Jun LIU Yi

ZHANG Yong GUO Shan-Shan CHEN Wen™

(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: One-Dimensional Bi,Fe;Oy nanorod arrays on Ti substrates were synthesized with Fe(NO;);+9H,0 and

Bi(NO3);-5H,0 (molar ratio 1:1) by the hydrothermal method, using NaOH as the pH value adjuster and mineralizer.

The nanorod arrays were characterized with X-ray diffraction (XRD), field emission scanning electron microscopy
(FESEM), high-resolution TEM (HRTEM), Ultraviolet visible absorption spectroscopy (UV-Vis). The nanorods are
100 nm in diameter and 3~4 pm in length, and show good optical absorption properties with a band gap of 1.90

eV. The photo degradation rate of methyl violet solution over the title nanorods is 86%, which is significantly

higher than that over commercial P25 (Ti0,). The growth mechanism of the nanorod arrays completely follows the

Ostwald ripening single crystal growth mechanism.
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Fig.1 XRD patterns of the as-prepared products
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Fig.2 FE-SEM images of (a) low and (b) high magnification of the as-prepared products
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Fig.3 (a) TEM, (b), (c) HR-TEM, (d) SAED pattern of the as-prepared products
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Fig.4 UV-Vis absorption spectrum of the as-prepared
product at room temperature, Inset is the

calculated diagram of the as-prepared sample
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Fig.5 (a) Photo-catalytic degradation curves, (b) Associate level dynamic fitting curve of the as-prepared products
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Fig.6  (a) Schematic illustration of the formation of

Bi,Fe 0y nanorods array during the hydrothermal

process, (b) the model of crystal structure
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