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1 X-ray diffraction from FAPI nanocrystals

X-ray diffraction of a FAPI nanocrystals film is given in Figure S 1. X-ray diffraction is done on site at INSP using a Rigaku
Smartlab diffractometer, in 8-26 geometry. The diffraction pattern is consistent with the cubic phase of FAPI.
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Figure S 1 X-ray diffraction pattern from a FAPI nanocrystal film.

2 Atomic Force Microscopy

Atomic Force microscopy (AFM) image have been used to reveal the surface roughness of FAPI nanocrystals film
before and after their functionalization by TiOxand MoOy, see Figure S 2. Images were recorded using Multimode8
from Briiker, in peak force mode.

Figure S 2 AFM images of the FAPI nanocrystals film (a.), FAPI nanocrystals film with TiO, deposited on the top (b)
and FAPI nanocrystals film with MoOs deposited on the top (c.). The associated average roughnesses are of 48 nm
(a), 37 nm (b) and 35 nm (c).
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3 X-ray photoemission

3.1 Work function
The work function of FAPI has been determined using the cut-off of the secondary electron. It reveals that vacuum
level is 4.05 eV above the Fermi level, see Figure S 3.

WF(FAPI)=4.05_eV [
_15- J
5
s
T10 y
k=)

w

w

%5 -
0 y .

3 4 5
kinetic energy above Fermi level (eV)

Figure S 3 Photoemission signal relative to the cut-off of the secondary electron from a FAPI thin film of nanocrystals
recorded using hv=150 eV photon energy

3.2 Valence bands

The low binding energy part of the photoemission spectrum is used to reveal the valance band, see Figure S 4.
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Figure S 4 Photoemission signal relative to the valence band from a FAPI nanocrystals film taken at hv=60 eV (a.) and

800 eV (b.).

The photoemission relative to the valance band of TiOx and MoOx is given in Figure S 5. It reveals in particular the

presence of oxygen vacancy state within the band gap.?
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Figure S 5 Photoemission signal relative to the valence band of TiOx (a.) and MoOy (b.) recorded using hv=150 eV

photon energy.



3.3 Core level overview
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Figure S 6 Photoemission spectrum for a film of FAPI nanocrystals (a), (b) FAPI with MoOs on the surface and TiO; on

the surface (c) recorded using hv= 1486.6 eV photon energy (Al source). Peak attribution is made using ref °.
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3.4 Analysis of core level for FAPI with and without TiOy functionalization
The analysis of the core levels has been done using CasaXPS software. A Shirley-type background has been taken into
account for all core levels and the fitting of the different components is done using Gaussian-Lorentzian convolutions.

With TiOx functionalization on FAPI, the residual Pb°® peak has a vanishing contribution. We also note that the peak
relative to Pb?* is strongly redshifted towards higher binding energy. The binding energy of the Pb 4f state is now
139.12 eV (+0.68 eV compared to pristine FAPI), see Figure S 7b.

Regarding the TiOy, we observe that the pristine material presents two contributions with a binding energy of 457.85
and 459.37 eV (S0=5.7 eV), see Figure S 7c. These two contributions can be attributed to Ti*"" and Ti*" respectively.
The actual stoichiometry of the compound is found to be TiO1s. Note that the presence of Ti"'" is resulting from the
lack of high temperature (>400 °C) annealing after the TiO, deposition. Indeed the latter will have irreversibly damaged
the FAPI film. After its deposition of FAPI, the Ti*!' almost disappears while the peak relative to Ti*"' see this binding
energy increase by +0.26 eV, see Figure S 7d. This is a clear signature of the material oxidation?, or in other word there

is an electron transfer from the TiO; to the FAPI.
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Figure S 7 Photoemission spectrum relative to the Pb 4f state for a film of FAPI nanocrystals with (b) and without (a.)
TiOx deposited on the top. Photoemission spectra relative to the Ti 2p state for a film of TiO; on gold (c.) and for TiOx

deposited on a FAPI nanocrystals film (d.)
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3.5 Analisys of core level for FAPI with and without MoOx functionalization

In pristine FAPI, we can observe two contributions of lead which can be attributed to Pb?** and Pb°, see Figure S 8a.
The respective binding energies are 136.91 and 138.44 eV. In this case the full width at half maximum (FWHM) is found
to be 0.73 eV while the spin-orbit coupling energy is taken equal to 4.86 eV. After MoOx deposition, the Pb® disappears,
while a second contribution at higher binding energy appears. In this case, the binding energies are found to be 138.26
and 138.9 eV for the two contributions, see Figure S 8b.

Regarding the MoOx, we clearly observe three contributions in the spectrum relative to the Mo 3d state. They appear
at 230.05, 231.45 and 232.34 eV for peak relative to Mo", Mo¥ and Mo, see Figure S 8c. The actual stoichiometry of
the compound is found to be MoQO,¢. Note that the main contribution is associated with the higher oxidation state.
The spin orbit is set at 3.2 eV in this case. After its deposition on the FAPI film, we observe a clear change of the relative
weight of the different oxidation states. The weight of the +VI state is reduced while the weight of the +V state is
increased which is a clear signature of the material reduction, see Figure S 8d. This reduction can be interpreted as an
electron transfer from the FAPI to the MoOx layer.
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Figure S 8 Photoemission spectrum relative to the Pb 4f state for a film of FAPI nanocrystal with (b) and without (a.)
MoOx deposited on the top. Photoemission spectra relative to the Mo 3d state for a film of MoOx on gold (c.) and for
MoOx deposited on a FAPI nanocrystal film (d.)
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