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Introduction

Metal dodecaborates (M,B,,H;,), IS a promising new class of solid-state electrolytes, that combine high conductivity with electrochemical and thermal stability.
M,B,,H;, Is generally synthesized using boranes and borohydrides followed by a careful purification process. In this study, we proposed a new and facile
synthesis process of M,B,,H,, using borane complex and borohydrides with autoclave method. M,B,,H,, have been successfully synthesized by the reaction of
MBH, with DMS-BH,, based on the equation: M,BH, + (CH,),S-BH; — M,,B,,H;, + (CH;),S + H, (M = Na, K, Mg). Our first challenge focused on the synthesis
of Na,B,,H,,, and then applied the method to the synthesis of MgB,,H,, and K,B,,H ..

Results and Discussion

15t step: Effect of reaction temperature on the synthesis of Na,B,,H,,
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1. Characterization of as-synthesized NaD-X-80 samples. a) TGA/DSC, b) 11B NMR, c) FTIR

2% step: Effect of drying temperature on the synthesis of Na,B,,H,,
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2. Effect of drying temperature on as-prepared NaD-X-Y samples. d) FTIR spectrum, e) PXRD patterns, f) TGA/DSC patterns of NaD-160-200

3% step: Synthesis of M _B,,H,,

Table 1. ICP analysis of NaD-160-200 g)
_ Fraction (wt %) _

Materials Na/B ratio error
Na B K,B. H.,

NaD-160-200 2211 61.40 0.3601 2 20,
Calculated Value 2421 69.47 0.3485 =0 MgB,H,,
\ Na2B12H12
Proposed Equation: MxBH, + (CH;),BH, — Na,,B,,H,, + (CH,),S+ H, — 1
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M-X-Y: M (MBH,); B (BH;(CH,), ); X (reaction temperature); Y (different drying temperature),
g) 11B NMR spectra of as-synthesized M, B,,H,,
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