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Complex hydrides consisting of a metal cation and a complex anion are represented by the formula, 
M(M’Hn). Here examples of the metal cation, M, are Li+, Na+, Mg2+, and so forth, and those of the 
complex anion, M’Hn, are [BH4]-, [NH2]-, [AlH4]-, and so on [1]. Despite the conventional usage of 
the complex hydrides as a reducing agent in chemical processes, the energy storage-related functions 
including solid-state hydrogen storage [1], lithium storage and fast-ionic conductions [2-4] are 
focused on the class of materials. In this paper, we discuss the applicability of the complex hydrides 
as rechargeable battery electrolytes. 

Bulk-type all-solid-state lithium rechargeable battery is considered as one of the future generation 
battery. This is because the class of the materials accepts wide-range of the electrode active materials, 
resulting in enhanced energy density. With this background, various solid-state electrolytes (mainly 
the oxide and the sulfide electrolytes) have been developed so far, the materials exhibiting the 
sufficient lithium ionic conductivity (> 10-3 S cm-1) and the stability in the voltage range for the 
battery operation is limited to a few cases [5]. In recent years, Matsuo et al. discovered the fast Li-
ionic conductivity that exceeds 10-3 S cm-1 as well as high electrochemical stabilities [2]. The 
complex hydrides are thus recognized as the new electrolyte family [2-4]. 

In this work, bulk-type all-solid-state lithium battery was assembled to examine the validity to use 
the complex hydrides as the rechargeable battery electrolyte. TiS2 and Li were used as the positive 
and the negative electrode active materials, respectively, and the discharge-charge performance was 
evaluated at 393 K and 0.1 C. The redox couple, TiS2/Li, is estimated to have the theoretical capacity 
of 239 mAh g-1 accompanied by the composition variation, LixTiS2 (0 ≤ x ≤ 1). [6] In our battery 
investigated, the discharge capacity exhibited approximately 200 mAh g-1, corresponding to 80 % of 
a TiS2 utilization ratio. Discharge-charge cycles could be stably operated at least for 30 cycles with 
nearly 100 % coulombic efficiency and without capacity fading. [4] The result implies that LiBH4 
surely works as the electrolyte in the bulk-type all-solid-state rechargeable battery. 
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