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One-pot synthesis of
mesoporous nanocomposite film
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Sol-gel based self-assembled porous films
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Heterogenous nucleation of C-dots in

VIS mesoporous films
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Stage 1: Mesoporous TiO, thin
films fabrication
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Stage 2: In situ solvothermal
synthesis
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o NI\ Solvothermal synthesis

Mesoporous TiO, film
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Cdots size 3—5nm
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AN\~ Stability with time

Carbon dots/mesoporous Zinc porphyrin/mesoporous

<
wn

titania thin film . titania thin film
12 10'6—| | | | | | |

N T T T g X f Adapted from RSC

L 1.6x107 - s ]| Adv., 2021, 11, |
5 T (1T 31124-31130 _
< ' > 8.0x107 - \\k\\ .
2 1.2x107 1 g 6.0x107 - SISRNNNE
2 s |
o = 4.0x107 - .
go) o) : :
y— S 2.0x107 - !
G 8.0x10°- K = R NN _
5 \ O ° k N N U

= 0.0 - el ol
= 1 T T T T T T T
O 0.0 0.2 0.4 0.6 0.8

4.0x108 : I : I : ; : -
0.0 0.2 0.4 0.6 0.8 Time /h

Time/h
Stability for 50 min
Loss of current density < 10%

Stability for 50 min
Loss of current density > 40%

No C-dots leakage

X Workshop Italiano Sol-Gel Chem. Mater. 2023, 35, 8009-8019 == —



Conclusions

Mesoporous films embedding C-dots have
been obtained by in situ growth of the
nanoparticles during solvothermal synthesis

* Carbon Dot

The interaction between Ti and C-dots allows
preparing optical-quality nanocomposites which
are not fluorescent

Photochemical characterization
reveals a remarkable stability of the
nanocomposites when used as
electrode for OER
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