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Goal: Solid State batteries

% Safer
% Non-hazardous, non-flammable
% Possibly cheaper

% Sodium: more eco-friendly
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Graph provided by Terrence Udovic
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Materials: Silica (SiO,)
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www.acsmaterial.com/sba-15-20g-1133.htm

SBA-15 (8nm and 12 nm pores) ngh Surface Area (HSA) Silica
(900-1100 nm particles)

Porous SiO, disks (made of
7nm and 13 nm spheres)
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Methods: combining salt + silica

% Purpose: nano-confine the salt so disordered state is
favoured

% Method
> Make saturated solution
> mix into silica
> Or add by capillary action
> Dry under vacuum

Original schematic provided by Mikael Andersson




How do we know it works? Pt Sensors
Differential Scanning Calorimetry ™ e 1T /\ Mol T
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DSC peaks of NaCB11H12:HSA mixtures
¥ Graph including all final DSC
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Quasielastic Neutron
Scattering

¢ High Flux Backscattering Spectrometer
(HEBS)
+»» Disk-chopper Spectrometer (DCS)

*» Measures hydrogen dynamics
> No movement - elastic (no E change)
> Movement = inelastic (E lost or gained)
> More movement - broader peak
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http://drive.google.com/file/d/1QpxBDk5Hh4gfyfQdoEnr9jGkUikqaBtb/view
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X-ray Crystallography
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True test: Conductivity

8nm pores

Red = NaCB,;H;,

Green = Once-filled porous SiO,
disk

= 1.5 pL solution
NaCB,,H,,/ 1 mg HSA SiO,

Purple = 1.8 pL solution
NaCB,,H,,/ 1 mg HSA SiO,
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Presenter
Presentation Notes
Split test cell. Heating in oven, or in liquid bath


Possible Next Steps

Measure conductivity of more samples

> Loading samples more than once
> 12nm SBA-15
> More durable SiO, disks

More compressive force on HSA SiO,
Different system for measuring conductivity -
larger temperature range

Looking at filled silica under microscope
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