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(Sodium (Na) Su per lonic anductgr) NaSICON is not a Single Qhase materia“ Backscattered Electron Imaging: In scanning electron microscopy, backscattered electron

(BSE) imaging is more sensitive to differences in atomic mass (and therefore composition

: X =2 : e NaSICON is a multi-component material havine combplex chemistrv. variation) than secondary electron (SE) imaging. Below, identical sample areas imaged with
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 High temperature synthetic routes often produce secondary each technique reveal how BSE imaging can reveal secondary phase formation in NaSICON.
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performance and stability.

NaSICON is a high conductivity (>
103S/cm at 25°C) solid state
electrolyte. High conductivity, good
chemical stability, and robust
structural integrity stand to make
this a zero-crossover separator to
enable a number of new sodium
batteries:

ldentifying Secondary Phases in NaSICON

e X-ray diffraction is commonly used to characterize phase purity in
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. Sodium-air NaSICON, but not all secondary phases are crystalline! | «.,. %.

» Sodium-ion * Backscattered scanning electron microscopy reveals secondary ‘ i

. Aqueous Redox FIOW phases. G L T e e Al R . TR O AN Nl
» Low temperature sodium-sulfur » Energy dispersive x-ray mapping can reveal chemical composition of BRI ey e 5T s WU m\ |

* Sodium-bromine: Na + % Br, €=» Na* + Br
* Sodium-iodine: Na + %1, €= Na* + I
* Sodium-nickel chloride: Na + % NiCl, €=» Na* + CI- + Ni(s)

secondary phases.

* Sodium-copper iodide: Na + Cul,” €= Na*+2I"+ Cu(s) R. Kee (Colo, Schoolof
Mines)
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Fully realizing sodium battery potential will require CaSICON with Glassy silicate and phosphate phases affect NaSICON stability,
stable, high conductivity NaSICON. i conductivit E |« “"minimalzro, thereby compromising reliability.
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decreases with ‘E Ah 4, . Glassy phases, particularly sodium phosphates, decrease stability toward aqueous electrolytes.
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atomic structure. 5 ﬂ"“”:: Decreased ionic conductivity leads to decreased battery performance.
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