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Figure S1. The XRD pattern of compact WO; films on FTO prepared from different

concentration of ammonium metatungstate. The diffraction pattern of a bare FTO is

shown for comparison.
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Figure S2. The current-potential curve of a WOj; photoanode prepared by drop

ammonium metatungstate followed by annealing.
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Figure S3. SEM images of the compact WO; layers prepared by spin-coating
ammonium metatungstate solution on FTO followed by annealing at 450 °C in air.

The concentration of ammonium metatungstate solution is 0.1 M (a), 0.15 M (b) and

0.3 M (c).
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Figure S4. The current-potential curves of WO; photoanodes prepared by

spin-coating ammonium metatungstate solution on FTO followed by annealing at 450

°C in air.
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Figure S5. Section SEM images of the WOs films without (a) and with (b) a compact
WO:; layer.
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Figure S6. Current-potential curves of an as-deposited WO; photoanode with

compact layer.
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Figure S7. XRD pattern of as-deposited and necking-treated WOs films.
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Figure S8. Yield of charge injection in the as-deposited WO;3 photoanode and the
necking-treated WOj; photoanode.
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Figure S9. Reduction dark current on the as-deposited and necking-treated samples,

electrolyte: 0.5 M Na,;SO4 with N, or O, bubbling.
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Figure S10. SEM images of a WOs photoanode prepared from large WOs particles at
high (a) and low (b) magnification.
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Figure S11. Current—potential curves of the WO; photoanodes (prepared from large
WO; particles) without and with post necking treatment.
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Figure S12. Current—potential curves of the necking-treated WO3 photoanode with

underlayer in 0.5 M Na,SO,4 aqueous solution.
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Figure S13. Current—potential curves of the necking-treated WO; photoanode after /-

test.
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Figure S14. (a) /-t curves of the necking-treated WO; photoanode with underlayer at
a potential of 1.65 Vryg, (b) I-V curves of the necking-treated WO3; photoanode with

underlayer before and after the /-¢ test, electrolyte: 0.5 M H,SO4.
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