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Abstract

Silicon semiconductor material has strong competitive in photocatalytic, but it is unstable in moist
environment and aqueous solution as oxidized to insulative silicon dioxide on the surface. After
the second etch on Si nanowires, quantum dots and nanopores are formed on most part of the
surface which can stabilize the Si nanowires efficiently, and the hierarchical Si etched for 3 mi-
nutes on the first etch shows the best performance. Cyclic voltammetry measurements under xe-
non lamp irradiation demonstrates the current decline proportion fall off from 34% to 1.8% after
20 cycles, and the photocurrent raise to 4 times comparing with the original smooth nanowires,
meanwhile, absorbancy rises obviously.
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Figure 1. I-V curves of SiINW etched before and after the second etch, 0.5 M H,SO,, 100 mW/cm? light intensity
1. ZRZHBTE SINW F1 h-Si 89 1-V XFEEE, 0.5 M H,S0,45&i%&, 100 mW/cm? BN 51538
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Figure 2. C-V curves of SiINW etched before and after the second etch, 0.5 M H2S04, 100 mW/cm? light intensity
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Figure 3. SEM images of SiINW. Side view (a); Top views ((b) and (c))
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@ (b) (c
Figure 4. SEM images of h-Si etched for 3 min. Side view (a); top views ((b) and (c)) of different magnifications in the same
position
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Figure 5. TEM images of h-Si etched for 3 min: local observation of nanowires ((a)-(c)); quantum dots after ultrasonic con-
cussion (d)
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Figure 6. DRS absorption spectra of SINW etched before and after the second etch
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Table 1. EDS analysis data
= 1. EDS 7R

JLER U5 (cfs) H & w(%)
Si 2899.35 99.463
Ag 4.95 0.537
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1 4 A h-Si B i BB T 8 R R AL AR
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