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Photoelectrochemical performance of nanosphere and nanorod hematite
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(Key Laboratory of Orogenic Belts and Crustal Evolution, Beijing Key Laboratory of Mineral Environmental Function,
School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: In this study, nanosphere and nanorod hematite were synthesized through electrode position, and both
were confirmed as the pure and sole phase of hematite by XRD and Raman. Morphological observations by SEM
of electrodes showed that the diameter of nanosphere hematite particles was 20 + 5 nm, and nanorod hematite
particles synthesized in eletrolyte containing ethylene glycol had the length of 90 £ 10 nm and the diameter of
about 20 nm. They both exhibited significant absorption in the range of 300 ~ 550 nm in the UV-Vis spec-
troscopy, and the calculated bandgap width for nanosphere and nanorod hematite was 2.00 eV and 1.99 eV, re-
spectively. The calculated carrier density for nanospheres was 3.16 X 10’ cm ™ and that for nanorods was 1.95
X 10*! em 3, fitted through Mott-Schottky curves measured in 1 M KOH solution. The results of photoelec-
trochemical experiments indicated that the current density of nanorods was lifted up to 5.5 times with illumina-
tion compared with that under dark condition under the potential of 0.6 V (vs. Ag/AgCl). Nevertheless, the
fact that the current density of nanospheres rose by just about 77% indicated that, although both nanosphere
and nanorod hematite exhibited photoelectric response, the nanorods performed a more remarkable capacity in
photoelectrocatalysis.
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Fig. 1 SEM morphologies of nanosphere hematites (a) and nanorod hematites (b)
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Fig. 2 XRD patterns of nanorsphere and nanorod hematites
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Fig. 3 Raman spectra of nanorsphere, nanorod hematites (a) and precursors (bh)
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Fig. 4 UV-Vis absorption spectra (a) and Tauc plots (b) of hematite
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Fig. 5 Mott-Schottky plots of nanorsphere and nanorod
hematite with 10 kHz
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Table 1 Photocurrent density of electrodes under lights
and dark conditions (voltage: 0.6 V,vs. Ag/AgCD
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