Inelastic neutron scattering from porous anode
materials at the Spallation Neutron Source -
ORNL
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Overview

* Inelastic neutron scattering programme within META
*Step 1- probing Vibrational spectra on H-containing systems
+proton zero point spectroscopy on H-containing systems

*Step 2- Vibrational spectra, self-diffusion spectra on ionic
conducting materials.- preliminary results

Team:C. Andreani, F. Basoli, N. Jalarvo, A. I. Kolesnikov, S. Licoccia,
E. Mamontov, E. Perelli Cippo, R. Senesi




Structure determines vibrational energies
But minimized energy determines structure!

Molecular vibrations

Compton

Intensity

Phonons X
scattering

Quasi-
elastic

=

Energy transfer

Collective and single-particle excitations-vibrations




Ok! does this help in understanding and improving

lonic conducting materials?
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comparison with the results of the impedance spectroscopy (IS).
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Ok! does this help in understanding and improving
lonic conducting materials?
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Short communication

’Water iS Of course inVO|Ved B Super-cooled water behavior inside polymer electrolyte

fuel cell cross-section below freezing temperature
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Training+collaboration

1 Scheme for proposals at large scale facilities
a) proposals submitted in 2012 accpted and scheduled

in Feb 2013

2 Contact with instrument scientists/sample environment
(thanks F. Basoli...)

3 Secondments in Aug-Sept. 2012 and Feb 2013
Basoli, Perelli Cippo




Training+collaboration

Very good interaction with SNS instrument scientists/ sample
Environment

N. Jalarvo, A. |. Kolesnikov, E. Mamontov

SEREE Example: sample container design+

Machining at ORNL; coating in Italy
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Deliverables: INS+DINS measurements
Simultaneous measurements possible? YES at SNS- SEQUOIA
beamline
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Deliverables: INS+DINS measurements

Simultaneous measurements possible at SNS- SEQUOIA
beamline




Sensitivity of the technique: First exp on water /ice

Assess the correlations between O...O shortening and red /blue

shifts in the vibrational spectrum.
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Inelastic Neutron scattering: a probe for H vibrations
and Zero Point Kinetic Energy components...
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SAMPLES (F. Basoli)
Task 2.1 (Deliverable D2.1)

Yttria Stibilized Zirconia — porous to create a ceramic foam

+ impregnation with Ni(NO3)2-6H20

+ treatments to ensure a content of 10% wt of NiO
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