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Synthesis of FeS: by SPS Method
Fool's gold as a hopeful candidate of Solar Energy Material

Hiroyuki Yamaguchi!, Syun-ya Kaneko!, Yasunori Chonan'!, Koji Kotani', Takao Komiyama!,
Shigeaki Sugiyama®,  Yasushi Sugawara®, Takashi Sekine’

! Department of Intelligent Mechatronics, Faculty of Systems Science and Technology, Akita Prefectural University

2 Akita Prefectural Industrial Technology Center

Iron pyrite (Fool's gold, FeS,) is a hopeful candidate for a sustainable and high performance solar energy material. However, the conversion
efficiency of FeS, based solar cells is still low due to its low photovoltage. This has been attributed to non-stoichiometry resulting from sulfur
vacancies and residual impurities. In this work, we studied the stoichiometry and electronic properties of FeS, specimens prepared by SPS (Spark
Plasma Sintering) and vacuum sintering, and natural crystal mined in Akita prefecture. During the SPS procedure, FeS, powders shrank
significantly and sintered above 700 K. We obtained FeS, ceramics with a relative density of 84% without thermal decomposition via SPS
treatment at 773 K for 20 minutes. By increasing SPS sintering time, both the atomic ratio of sulfur to iron in specimens and hole density
increased. The activation energy of carriers was estimated to be 13 meV which is small compared to the previous reported values. SPS could be a

useful method for synthesizing FeS, without the creation of sulfur vacancies and deep level defects.

Keywords: FeS:, iron pyrite, solar cell, SPS, stoichiometry
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