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Ferroelectric Glass Electrolyte
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Hydrogen Storage Materials

MgH2

CuLi0.008Mg1.82+MgH2
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G = µN = N1µ1+ N2µ2 +…. +Nnµn, and therefore for a reversible chemical reaction 
𝐺 = −𝑒𝑁𝑉
ҧ𝜇𝛼 − ҧ𝜇𝛽= 𝜇𝛼 − 𝜇𝛽 − e∆𝑉𝛼𝛽

𝜇𝛼 = 𝜇𝛽

hydration
of an alloy



G = µN = N1µ1+ N2µ2 +…. +Nnµn, and therefore for a reversible chemical reaction 
𝐺 = −𝑒𝑁𝑉
ҧ𝜇𝛼 − ҧ𝜇𝛽= 𝜇𝛼 − 𝜇𝛽 − e∆𝑉𝛼𝛽

discharging a battery

Assuming no electrons are being exchanged through the electrolyte
No conduction band and valence band represented for the electrolyte



C-S-H, CSHx, 
Room Temperature Superconductors



Cu-Li-Mg

Tools: Phase Diagram Assessment
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CuLi0.08Mg1.92H5

CuLi0.08Mg1.92H4

Tools: Ab initio, structure optimization



Tools: Inelastic Neutron Scattering, 
experimental and theoretical (phonons)

MgH2



Tools: DSC/TG, XRD
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Tools: XRD
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Scattering



Tools: DSC/TG, 
phase diagram



Tools: Phonons and 
phase diagram
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Tools: Phonon and Phase 
diagram
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Conclusions
• Extensive studies of this distinct family of hydrides via theoretical and experimental validations

involving hydrogenation–dehydrogenation, may pave the way to innovative application
opportunities, which could have far reaching implications.

• Reactions which enable many of these innovative applications are: 2CuLi0.08Mg1.42H4 + MgH2 

2CuLi0.08Mg1.92 + 5H2 (4.4 wt% hydrogen, ~ 15C), 2CuLi0.08Mg1.42H4 + 2Li + 4MgH2 

2CuLi0.08Mg1.92 + Li2Mg3 + 8H2 (5.0 wt% hydrogen, ~114C) and 2Li + 3MgH2  2Li2Mg3 + 3H2 (6.5
wt% hydrogen, ~ 271C).

These reactions occur in a sample containing (Li) and CuLi0.08Mg1.92 (sample D in this work).

Hydride as negative electrode in Li-batteries
The reaction occurring at the negative electrode would possibly be:
CuLi0.08Mg1.42H4 + 1/2 MgH2 + 5Li+ + 5 ҧ𝑒  5LiH + CuLi0.08Mg1.92 , with an equilibrium potential of ∆𝐸𝑒𝑞 ~ 0.75 V (Li+/Li0)

calculated after Nernst equation: ∆𝐸𝑒𝑞 = −∆𝐺/𝑛𝐹 where ∆𝐺 is the Gibbs

free energy of the reaction, 𝑛 the number of electrons and 𝐹 the Faraday constant. This calculated value for ∆𝐸𝑒𝑞 allows for regular

anode–cathode pairs. The theoretical specific capacity was calculated to be 1156 mAh g-1 (for negative electrode with 100% of
CuLi0.08Mg1.42H4 + 1/2 MgH2 ) which is much higher than the graphite’s capacity of 372 mAh g-1, the Li-ion battery negative
electrode material.


