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metal-air, Li-O, and Na-CO, type batteries,
in-situ/operando studies.
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PLASMONIC MATERIALS

TiO, nanotubes modified with Au through
electrodeposition process.

Gold nanostructures were grown in anodic TiO,
nanotubes by means of the electroreduction of Au*
species from a potassium dicyanoaurate
electrolyte. The primary location of the
electroreduced gold is in the gap between
nanotubes, resulting in the formation of a
gold/titania interface at the outer shell of the
nanotubes. Surface plasmon resonance evaluated
by finite-difference time-domain modelling (FDTD).

NEXT GENERATION OF BATTERIES

Na-CQO, battery
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Li-O, and Na-CO, batteries are the next-generation energy ’
storage devices considered as a possible replacement for classic 4.5 — |

lithium-ion systems available on the market today.3

1000 1200 1600
Raman shift | cm™’

800 1800

Publication

Laboratory of Applied Electrochemistry

r '.-' .

Intercalation-type TiO, nanotubes,
in-situ Raman studies.

Introduction

Anodization is a powerful tool to control the structure of electrochemically
active materials, among which self-organized TiO, nanotubes are of high
interest in various fields such as lithium-ion batteries, biomedical applications,
light-harvesting and electrochromic devices.’® Our group is strictly specialized
in the synthesis of nanotubes on metals such as Ti, Fe, Nb, Ta and Zr leading
to the formation of nanotubular TiO,, Fe, 03, Nb,O;, Ta,O. and ZrO,. Beyond
nanostructures formation, we seek to impart a variety of functions in
functional materials including charge storage,* proton conduction,! damage
detection and light harvesting. For instance, a unique one-dimensional (1D)
geometry offers high-volume expansion tolerance and applications without
binders and conductive additives which is strictly related to battery
applications. We try to understand how the nanotubular structures composed
of one or many components may store Li*/Na*, by using in-situ techniques
such as in-situ Raman spectroscopy.* We look at the structural fingerprints
that may shed a light on fundamental aspects of energy storage. Our research
is highly interdisciplinary represented by a variety of scientific disciplines
including, chemistry, engineering and physics.

list

'.?:.'.'

Y

Y ‘ N ¥ 4 I. | :
AT - ha't ¢ o

““!_, s ol .‘.'l‘ LYY ,'.:'
) ALY RN e N IR

o
SN
\

. ¥

i b
AET L

it § . -
T R, : i L 3 b Y ".,\
\_.‘- { .5 M A o [
AL T D e 2 T S Ty e N e R,
"4 Ao F 3 iy N A y = W
./ : WA ’.‘ =ik . ahedr] Y s A
f‘} e boa ¥\ ) )
g T » AN - ‘I:'.“',' - . Neta
\ Y £ 2. 005 FUVART L
Bas o} 4
Y, 'rﬁnQ- ) i {
g &
N
”

)

L
v AL ‘?‘

:

A
N 't ey I - ".~.'.. 1 A - o B AT
Fh- NVEA ST NO NPT DN 380w 0

Ve &N F Y ,I N o ¥ - v
[ 74 AV, N > 2 : " O 3
& o } A T ) 1 3
W
. -
@ £ 2 va - W ;
. . M y 3 d
L 4 W Al . ' IPAEN YN
\ , & IR 50N 3 Sy . (™ + o
. ) (\,' » . Sl S04
NIk

q“‘ B

B
ALY
s T b
A c’.v“’!
> - ¥
N vy L &

A
X

« . ') 12
Y
\ 2

metal-air batteries
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In-situ Raman spectroscopy was used for a better fundamental
understanding of Li*/Na* storage in anodic TiO, nanotubes.* The
structural fingerprints were correlated with the electrochemical data on
differential capacity plots of d(Q—Qy)dE™1. Real-time measurements
revealed that the nanotubes had undergone two major phase
transformations with increasing lithium content, disclosing the
sequential steps of a lithium intercalation type of storage.
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