
Na- and Li-ion titanates for energy applications
M. Esteves, L. Amy, L. Fernández-Werner, A. W. Mombrú, S. Favre & R. Faccio*

Synthesis DFT+U Modeling (GGA+U)

Anatase
NaOH
FF=2/3

T=150°C

Water washing 
and post drying 

LiOH washing and 
post drying 

NaNT

LiNT

a
Structural characterization

NaNT and 
LiNT are 

Isostructural

Electronic characterization

EXAFS confirms the obtained 
Ti 5-order coordination 

Experimental Raman vs 
calculated bulk model

El
ec

tr
on

ic
  p

ro
pe

rt
ie

s

Ab initio Molecular 
Dynamics

Egap
3.34eV

Protonic mobility 

Conclusions
This work presents the complete structural characterization of Na2Ti2O5 nanotubes and by
analogy Li2Ti2O5 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.
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