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Titanium oxide (TiO, )

« Oxide of Titanium (Titania) that belongs to the family of Transition metal oxides

INTRODUCTION

Anatase TiO, crystal structure and EBS
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Graphene
family

Graphene

hBN

‘white graphene’

BCN

Fluorographene Graphene oxide

« Wide band gap semiconductor (>3 eV) that exists in different

2D
chalcogenldes

MoS,, WS,, MoSe,, WSe,

Semiconducting
dichalcogenides:
MoTe,, WTe,,

ZrS,, ZrSe, and so on

Metallic dichalcogenides:
NbSe,, NbS,, TaS,, TiS,, NiSe, and so on

polymorphs.

Layered semiconductors:
GaSe, GaTe, InSe, Bi,Se; and so on

« Common investigated structures: Anatase, Rutile, Brookite
and Ti0,(B).

Energy (eV)

2D oxides

Micas,
BSCCO

MoO,, WO,

Layered
Cu oxides

TiO,, MnO,, V,0O,,
TaO,, RuO, and so on

Bi,Ti,0,,, Ca,Ta,TiO,, and so on

Hydroxides:

Perovskite-type: Ni(OH),, Eu(OH), and so on
LaNb,0O,, (Ca,Sr),Nb,0,,,

 Low cost, chemical stability, nontoxicity, multifunctionalities

Others

In catalysis, photocatalysis, electronics, photovoltaic and

biomedical application [2].

routes

« Hydrofluoric acid (HF) is currently used as capping agent during hydrothermal reaction for
the fabrication of 2D Anatase TiO, with high exposure of [001] facets [5].
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« anatase -- the best photoactive reactivity in catalytic applications [3].

* Ti0, doesn’t belong to the Van der Waals materials family, so its 2D counterpart cannot be
produce as Graphene or TMDs via liquid-phase exfoliation but needs others synthetic
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[6]

« Fluorinated 2D crystals can reach up to 70% of exposed [001] facets with thlckness We have used two synthetic process, but the details of the synthesis cannot be
below 2nm showing the best photocatalytic activity (several times than P25).

[7]

 The described process in literature is effective and relatively fast but it needs the
employment of HF that is known to be highly corrosive and toxic.

* In this project we used a novel fluorine-free bottom up strategy for the shaping of
two-dimensional anatase Titanium oxide without the needs of any harmful reagents.

disclosed due to the industrial nature of the project.

RESULTS

X-ray diffraction Raman spectroscopy 2D facets exposed | High-resolution TEM
= SAED
(101) s EN(1 -
> ot 2 |r .ie
g \*#‘k”
<P
g o B ‘*;;i‘w
= s bad OiT o
N 200 g :?idl '#l ‘? ? f .
| 09 112) 10519 % / Egm.‘J 3 <1‘|>' Joue
£
M IR P B | O |
20 30 40 20 60 2 400 200 300 400 500 600 700 800 2D anatase Ti0, are single
20 (degrees) Raman shift (cm™) . 2 - . Oxygen evolution reaction (OER) performances
.. crystalline exposing high -
e _ percentage of high energy P T e
= —_TiO, Ns facets (001) and lateral S 6f —Tio.-P25 S v TiO.-P25 ACC
> (100) and (010). This unique < 5 E o5
[z 2D morphology permitted z 4 £
£ enhanced catalytic ¢ 3 LOMKOH g o4l
g properties for oxygen = 2 o
= evolution  reaction  in S 1 O sl
3 alkaline conditions | S o / "
50nm g | R outperforming commerc|al M S L2 13 14 15 16 17 18 12 -10 -08 -06 -04 -02 00
300 400 500 600 700 800 anatase TiO, nanoparticles. " . Potential vs. RHE (V) Log [i(mA/cm?),
Wavelength (nm)
Anatase Ti0, nanosheets were successfully
achieved allowing high crystalline thin flakes. Final CO NCLUSIO NS
material was fully characterized by the use of || . 2D anatase Ti0, were successfully produced. Morphology and crystallinity were evaluated and confirmed
Raman  spectroscopy, Transmission electron by structural analysis. As-fabricated 2D TiO, are enclosed by high energy facets (001), (100) and (010)
microscopy and UV-Vis confirming typical Anatase 2D anatase Ti0, showed enhanced electrocatalytic properties for oxygen evolution reaction (OER)
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