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Connection between G(H)ti and TiO; band gap values.

We hypothesize that the energy transfer speed k; is proportional to the energy overlap
between the exciton and the bond to be dissociated.

Assuming a Gaussian shape for the distribution of exciton energy centered a the band gap
value Ecxciton and for the dissociating bond energy Epong centered at SeV, the overlap integral 1

can be calculated as :
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where Gexciton (respectively onond) 1S the standard deviation of the exciton energy (respectively
of the bond to be dissociated). We assumed as a guess value that openg could be equalled to the
standard deviation of H; production with respect to band gap (figure 9 in ref (1) i.e. about 0.5
eV. We used also for Epong the 5 eV value proposed in reference 1. For Gexciton We used 0,5 eV,
a value derived from emission studies on many types of TiO, powders.(2-4) Eexciton Was
equalled to the band gap values measured in figure S3.

Figure S1 shows the variation the overlap integral with respect to the variation of the yield.
The correlation is quite good with the value given previously and can be further adjusted by
slightly increasing Guond OT Gexciton 1 herefore the overlap model explain quantitatively most of

the variation of H, production upon titanium grafting
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Figure S1. Correlation between the variation of H; radiolytic yield and the energy transfer

integral I between exciton in TiO2 and water (equation S1)
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Figure S2. typical XPS spectra of Ti grafted silica fibers.
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Figure S3 : Plot to determine the band gap
(A) Direct band gap (plot of (F(R).hv)? vs. hv) for zirconium grafted silica
(B) Indirect band gap (plot of (F(R).hl))l/2 vS. hv) for titanium grafted silica
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Figure S4. : System for the analysis of the gas produced under irradiation.
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Figure S5: Comparison of dihydrogen production in moles per gram of silica, titanium and

zirconium grafted silica samples after irradiation with 10 MeV electrons.



