UNIVERSIDAD

DE LA REPUBLICA
m Structural characterlzatlon

Anatase

NaOH
FF=2/3
T=150°C

LINT

Na- and Li-ion titanates for energy applications

M. Esteves, L. Amy, L. Fernandez-Werner, A. W. Mombrq, S. Favre & R. Faccio*®

Water washing
and post drying

LiOH washing and
post drying

Intensity [a.u]

NaNT and
LiNT are

Isostructural

T T T T
10 20 30 40

50 60 70 80

20 (degree)

‘ ‘ > Emmmmml
& h o, - ‘ —Culculated |-
f .b A 5 h —Background
S N . rd o
o, )d \ .
r Y !
, 9 Y br"é . 5, - ’
Aok
rih br-é‘“, 5. Fy II pattern profile fitting from the DFT mogel

0
Initial models obtained from DFT
8

* Exp.Data M1
w— Fitting
| =Hanning

[X(R)| (A~

EXAFS confirms the obtained

Ti 5-order coordination

Electronic characterization

60 ——

Equivalent Circuit

30 40

0 &0 70 80

Intensity [a.u]

—— Simuated Na,Ti,0, H,O (oulk)
Exporimental NaNT

a) \9?: NaNT o cooling
<
&? -85 \g\n\\n
£
£l
=
: = \
03 95 \q\
jE —_— Ea=0.27 eV ]
g=3.90 €
3 . s 00028 00029 00030 00031 | 00032

hvieVl

1UT

00033

1400

Raman Shift [em”]

Experimental Raman vs
calculated bulk model

DFT+U Modelmg (GGA+U)

UDEL AR

INGENIERIA JRSJSIII(o/N

DOS [statesfeM]

Energy Loss

Electronic properties

NaNT]

o ES
Energy [eV]

Ab initio Molecular
Dynamics
Protonic mobility

absorbance [a.u]

Refractive Index

[——NaNT|

400 600 800 1000 1200 1400

NaNT

This work presents the complete structural characterization of Na,Ti.Os nanotubes and by
analogy Li;Ti;Os nanotubes. The DFT models are capable of explaining and predicting the
exhibited optical and electronical properties. Electric properties were studied in terms of EIS,
distinguishing two main ionic process, in which one of them is not reversable with temperature.
It is worth noticing that also protonic conduction should be considered when studying the ionic

transport in the simples.

[1] M. Esteves, et.al. Optical, electrical and structural properties
of Fe doped sodium titanate nanostructures, Appl. Surf. Sci., 552

(2021) 149534.

[2] L. Amy, et.al. The effect of morphology on the optical and
electrical properties of sodium titanate nanostructures., Appl.

Surf. Sci., (2021).

[3] M. Esteves, et.al. A step forward towards the structural

25 (2018) 2607-2614.

characterization of Na2Ti205-H20 nanotubes and their correlation
with optical and electric transport properties, Ceram. Int., 46
(2020) 2877- 2886.

[4] F. Pignanelli, et.al. Lithium titanate nanotubes as active fillers
for lithium-ion polyacrylonitrile solid polymer electrolytes, lonics,



