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Charge polarization is an interesting phenomenon. We have abserved this effect in crystalline red phosphorus (P). A relatively 
large-scale (up to 100×10×0.3 μm3) single crystal red P microbelts were prepared on liquid bismuth (Bi) substrate via a 

thermal vaporization method. Under visible light illumination, the P microbelts become highly charge polarized. Electrons 
accumulate on the two ends which become negatively charged, while the middle of the microbelts becomes positive. Water can 
be reduced to hydrogen on the two ends with higher electrons density. Such polarization can suppress the charge recombination 
and thus enhances charge transfer efficiency. Compared with amorphous P where charge carriers are randomly distributed, 
the photocatalytic efficiency of P microbelts exhibits a 10 times enhancement. The polarization property of P microbelts is 
confirmed by facet-selective photo-reduction of platinum (Pt) and theoretical calculations.
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