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Influence of hydrolysis on AHFS ligand exchange

In Fig. 1, there is comparison of CsPbBr3 nanocrystals after ligand exchange performed
with AHFS freshly dissolved in water and with AHFS dissolved in water for 2 hours. One
can see, much greater extent of ligand exchange and surface pasivation of nanocrystals by
AHFS with freshly prepared solution compared to 2 hours old solution evidenced by rela-
tively lower signal from C-H vibrations around 2900–3000 cm−1 and stronger signal from
AHFS specific vibrations as shows comparison with pure AHFS powder. The explanation
of this difference is most probably hydrolysis of AHFS in water over time decreasing pure
AHFS concentration by forming silanol and siloxane oligomers and polymers.

Figure 1: FTIR spectra of samples after AHFS ligand exchange with freshly prepared and
aged AHFS in water.
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PL and RL decay curves

Figure 2: PL decay curves at different stages of nanocrystal allyl-functionalization pre-
sented in two scales, short above and long below. The experimental data are represented
by black circles, 4-exponential fit is red line and IRF is blue line. Inset: determined decay
components and their contribution.
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Figure 3: PL decay curves at different stages of nanocrystal amino-functionalization and
PL decay of CsPbBr3 PU nanocomposite, all presented in two scales, short above and long
below. The experimental data are represented by black circles, 4-exponential fit is red line
and IRF is blue line. Inset: determined decay components and their contribution.

Figure 4: RL decay curves of polystyrene nanocomposites with only ATMOS functional-
ized nanocrystals prepared at 110°C and with fluoride treated nanocrystals prepared at
25°C and 110°C. The experimental data are represented by black circles, 4-exponential fit
is red line and IRF is blue line. Inset: determined decay components and their contribu-
tion.

Nanocomposite stability over time
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Figure 5: Relative PL intensity of CsPbBr3 polystyrene nanocomposite over time. Stored
in the dark under normal atmosphere.

SiO2 corpuscles composition and influence of the e-beam

Acquired EDX spectrum of CsPbBr3 nanocrystals embedded in SiO2 using TEOS from
Fig. 4b) of the article are Fig. 6a). It shows, that the wider corpuscles consist of SiO2 and
contains cs, Pb, Br, however, not in a correct stoichiometric ratio, with very low relative
concentration of Br around 1.4% and 6:1 relative concentration of Pb:Cs. We explain this
discrepancy due to utilization of relatively low-energy electron beam for the EDX mea-
surements (15 keV), which significantly decreases reliability of the relative concentration
for the heavier elements, especially Pb and Br. Moreover, we have observed significant
damage over time induced in the NCs due to radiolysis. Therefore, the elevated amount
of Pb in comparison to Cs and very low relative concentration of Br is a combination of
several factors, including the fact that the NCs upon disintegration from radiolysis tend
to form individual metallic Pb nanoparticles (Dang et al., 2017). The influence of the
acquired electron beam dose on the CsPbBr3 nanocrystals is demonstrated in Fig. 6b)-d).
The dark contrast of the nanocrystal cubes changes after few seconds of the e-beam in-
fluence to bright and dark spots, presumably Pb particles, are formed. After prolonged
exposure, only small spherical particles consisting most probably of lead are observable.
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Figure 6: a) EDX spectrum of CsPbBr3 nanocrystals embedded in SiO2 from Fig. 4b) of
the article, inset table of measured composition. b) TEM image of the NCs right after
focusing of the e-beam. c) TEM image after several seconds of the e-beam influence. d)
TEM image after prolonged exposure
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