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Results and Discussion BIVO, BIVO,/SnO,
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BiVO, is a promising photoanode material. It has a Q
moderate bandgap, high photochemical stability, and 4
band edge positions favorable for water oxidation [1]. 2
For efficient separation of photoexcited electrons and 3
holes, it is used in a heterojunction with an electron

transport material such as SnO, W vs. RHE (V) middle
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Our objective: Optimize the injection of electron from the solar absorber
layer(BiVO,) into the electron transport layer(SnO,)

Research question: Can photoluminescence spectroscopy be used to monitor
electron injection from BiVO, into Sn0,?
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Mesoporous SnO,

* 1.0g SnO, in 8mL ethanol for 24hr

* 0.2ml acetic acid, 3.0g terpineol

* 0.5g ethyl cellulose to from slurry

* Dilute 2mL of slurry in 8mL of ethanol

BiVO,/SnO,

* PLspectra and decays were taken at 485nm wavelength, 20MHz repetition

rate and power ~0.4mW
1x10° *
* BiVO, emission spectra are composed of band gap emission (~ 2.37 eV), and

defect emission at lower energy.

| 1x10°
. * When a thin layer of BiVO, with thickness comparable to carrier diffusion

length of ~ 70nm [3] is deposited on Sn0O,, spectral shape does not change
but intensity is reduced.
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* PLfrom BiVO, decays faster when it is deposited on SnO,
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between optical excitation and PL
emission at a given wavelength; Future Research
provides information about

o emission probabilit
Sanpleon X2 tendaton P v *  We will use this approach to optimize the fabrication of BivVO,/SnO, heterojunctions for maximal carrier separation

S
B *  We will then apply in-situ PL spectroscopy to study carrier injection in working devices under bias

* In BiVO,, emission can occur due to recombination of electrons and holes
across the band gap, or by recombination of carriers at defect state
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