Injected Electrons Populate an Electronic State at the
Interface of the SnO, Core and T|O2 Shell

Scientific Achievement

* Spectro-electrochemical analysis showed electrons
injected into core/shell SnO,/TiO, mesoporous thin films
were not present in the SnO, core or the TiO, shell.

* An electronic state at the interface between the core
and shell was proposed with an energetic position
200 mV more positive than either SnO, or TiO,.

Significance and Impact

* Control of the energetic position and physical
location of injected electrons enables control of
unwanted charge recombination reactions and catalysis.

Research Details

* About 2.5 nm thick rutile TiO, shells were formed on 15 nm
diameter SnO, nanocrystals present in a mesoporous thin
films via atomic layer deposition, followed by sintering.

* Reduction of TiO, and SnO,/TiO, films resulted in the
appearance of one unique absorption spectra consistent
with the formation of one electronic state.

 Standard addition of the SnO, and TiO, absorption
spectra did not simulate the Sn0O,/TiO, data, indicating
that the core/shell has an electronic state that is
distinct from SnO, and TiO,.

* Core/shell Sn0O,/TiO, thin films have a higher
capacitance than SnO,, but comparable to TiO,.
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n

Absorbance

o
o
=

o
o
<}

-0.01 &

)

D)

E)

D 0.8
0.6
AN}
I
z
4 -0.4
2
g -0.2
c
g
——Sno,Tio, g oo Sn0,/TiO,
— *l—re.
2 —
at 50e’/particle 0.2 Sno,
400 500 600 700 800 900 1000 50 40 30 20 10
Wavelength (nm) Chemical Capacitance (mF/cm?)
TEM image of a Sn0,/TiO, film. E.
Scheme showing idealized conduction '
band (CB) offsets and electrons @ 011
. . I
localized at the core/shell interface. Z 40
UV-Vis absorption spectra of the thin 2
films with ~50 electrons present in 5
. c
each nanocrystallite. 8 .02
Density of states of the oxide & o
semiconductors. } glbsorbance: 0.1 ,
. . . ope:65 + 0.3 mV/pH
Reduction potential onset vs. pH with 04t T T T T -
an overlaid linear fit. pH

Work was performed at University of North Carolina at Chapel Hill.

S, U.S. DEPARTMENT OF Offlce Of SOLAR

\0 ENERGY Science FUELS

UNC EFRC

=

i

THE UNIVERSITY
of NORTH CAROLINA
at CHAPEL HILL

‘Georglaﬂ S e
o Techoix

BROOKHIAEN

NATIONAL LABORATORY

m The University of Texas
at San Antonio™


https://pubs.acs.org/doi/10.1021/acsaem.7b00274

