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Crystal Growth of Si Clathrate and SiC using Na-Sn Flux (Faculty of Science and Engineering,
Kindai University) O Ayu Ueda, Kotaro Yamada, Soma Kato, Tsukasa Matsuo, Hideyuki
Nakano

Si clathrates are inclusion compounds, as shown in Figure 1, and are expected to be applied
as novel materials for solar cells and as anode active materials in lithium-ion batteries. In this
study, Si clathrates were synthesized by removing Na from the Zintl phase NaSi in a NagSny4
flux?. Figure 2 shows the crystalline phases of the samples obtained under different conditions.
At a heating temperature of 550 °C, Type-I Si clathrates were formed, while Type-II Si
clathrates grew as the temperature increased. Notably, heating at 600 °C for 3 hours resulted in
the formation of single-phase Type-II Si clathrates.

A Na-Si-Sn alloy with a molar ratio of 6:2:1? was placed in a BN crucible, sealed in a SUS
tube under an argon atmosphere and heated at 500 °C for 48 hours. To remove excess Na, the
obtained alloy was treated with methanol, followed by the removal of Sn using hydrochloric
acid. As aresult, it was found that plate-like SiC was formed (Figure 3). The growth mechanism
of this SiC is currently under consideration.
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