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高圧ガス保安管理業務

低温寒剤を製造・供給するための設備は高圧ガス製造設備であり、高圧ガス保安法により保安検査・定期自主
検査・開放検査などの検査が義務付けられている。保安係員等の監督下でこれらを実施している。 

●日常点検　（３回以上／日） 
早期の異常発見のため、設備の運転状況等について始業時・運転時・終業時など１日３回以上行なっている。 

●定期自主検査　（１回／年）　2023年6月実施（伊都・病院） 
高圧ガス保安法に基づく、耐圧検査・気密検査・安全弁検査・圧力計検査・記録簿検査など多項目の検査。こ
の検査を実施しなければ、保安検査に合格しない。 
　　　　　 
●開放検査　（各機器の周期に応じて）　2023年11月実施（伊都） 
高圧ガス保安法に基づき、各機器の分解等により、設備内部の目視検査・非破壊検査を行なう。この検査を実
施しなければ、保安検査に合格しない。 
　　　　　 
●保安検査　（１回／年）　2023年7月実施（伊都） 
高圧ガス保安法に基づく、福岡市消防局による検査。この検査に不合格の場合は寒剤供給停止となる。 

●高圧ガス製造事業所保安係員等講習会　2023年　3名 
製造事業所の保安係員等を対象とした講習会。製造保安責任者免状の交付を受けてから３年以内に、２回目以
降は５年以内に受講しなければならない。 

●高圧ガス製造事業所保安講習会　2023年　受講者なし 
高圧ガス保安協会が主催する、製造事業所対象の保安講習会。高圧ガス保安法および福岡県の保安行政、近年
の事故例等の講習。 

●寒剤の取り扱いに関する講習・見学会　（随時） 
低温センターの安全利用に関し、寒剤の汲み出し方法や運搬方法、ルール説明等、実際に現場で設備等を使用
して教育指導している。 

●防災・消火器訓練　（１回／年） 
万が一の事故発生時にどのような対応をしていくか、具体的な事故を想定し実施している。避難訓練や、空気
呼吸器の使用訓練、消火器の使用訓練、消防局による出張講習会などを行なっている。

ヘリウムガス回収率
ヘリウムは貴重資源であり、学内では液体ヘリウムを使
用後に蒸発したヘリウムガスを回収し、精製・再液化を
行なっている。供給した液体ヘリウムのうち、ヘリウム
ガスとして戻ってくる割合をヘリウムガス回収率と呼ん
でいる。回収率を向上させることで、貴重資源であるヘ
リウムガスを有効活用することができる。 

建物ごとの回収率は右記の通り 
(参照期間 : 2022年12月～2023年11月) 

ブロック 供給量（L） 回収率（%）

低温センター実験棟 4,398 100.0

超伝導センター 14,961 86.6

W１号館 550 67.0

W２号館 1,990 88.2

W3,4号館 557 70.3

W５号館 181 68.7

先導物質化学研究所 4,755 93.3

超顕微解析センター 0 -

カーボンニュートラル 316 58.8

低低温温セセンンタターーをを利利用用ししたた論論文文  ((2022‐‐2023))  
  

工工学学研研究究院院  エエネネルルギギーー量量子子工工学学部部門門 
 河河江江研研究究室室 
1. Hydrogen-impurity-induced conductance peaks in constriction type Josephson junctions 

K. Miyakawa, H. Takata, T. Yamaguchi, Y. Inagaki, K. Makise, and T. Kawae 

Appl. Phys. Express 15, 013002, (2022) 

 

2. Precise magnetization measurements down to 500 mK using a miniature 3He cryostat and a 

closed-cycle 3He gas handling system installed in a SQUID magnetometer without 

continuous- cooling functionality 

K. Shimamura, H. Wajima, H. Makino, S. Abe, Y. Haga, Y. Sato, T. Kawae, and Y. Yoshida 

Jpn. J. Appl. Phys. 61, 056502, (2022) 

 

3. Over-the-Gap Conductance Oscillations in Superconducting Vanadium Nanocontacts  

Induced by Hydrogen Impurities 

Md. S. Islam, H. Takata, Y. Inagaki, K. Hashizume, and T. Kawae 

ACS nano 16, 14149, (2022) 

 

4.  Observation of Kondo Resonance and Low-Energy Excitation in CeB6 Using Point-Contact  

Spectroscopy 

M. Shiga, T. Takahashi, T. Teramoto, F. Iga, and T. Kawae 

J. Phys. Soc. Jpn. 91, 113705, (2022) 

 

5. A straightforward DC-reversal method for the Thomson coefficient measurement 

Y. Amagai, T. Shimazaki, K. Okawa, T. Kawae, H. Fujiki, N. Kaneko 

Measurement, 205, 112205, (2022) 

 
6. Electronic Density of States in CeSi2−x Studied by Point-Contact Spectroscopy 

T. Takahashi, T. Teramoto, M. Shiga, I. Maruyama, K. Ida, K. Ishiwatari, M. Ohashi, and T. 

Kawae 

JPS Conf. Proc. 38, 011081 1-6 (2023). 

 

7. Superconducting Properties of Palladium Hydride Systems Prepared by Low-Temperature 

Absorption 
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R. Kato, R. Koga, K. Miyakawa, M. Shiga, Y. Inagaki, and T. Kawae 

JPS Conf. Proc. 38, 011033 1-6 (2023). 

 

8. Observation of Hybridization Gap in Heavy Fermion System EuNi2(P1−xGex)2 via Point-

Contact Spectroscopy 

M. Shiga, T. Takahashi, T. Teramoto, I. Maruyama, A. Mitsuda, H. Wada, and T. Kawae 

JPS Conf. Proc. 38, 011098 1-6 (2023). 

 

9. Influence of Hydrogen Adsorption on Superconducting Josephson Nanoconstriction 

K. Miyakawa, H. Takata, T. Zizhou, R. Kato, and T. Kawae 

JPS Conf. Proc. 38, 011030 1-6 (2023). 

 

10. Electronic density of state in valence fluctuating Kondo lattice systems studied by point-

contact spectroscopy 

M. Shiga, I. Maruyama, A. Mitsuda, H. Wada, and T. Kawae 

Low Temperature Physics 49, 876-885 (2023) (Review Article) 

 

11.  Kondo breakdown in the topological Kondo insulator SmB6 studied by point-contact 
Andreev reflection spectroscopy 

M. Shiga, T. Teramoto, T. Harada, T. Takahashi, F. Iga, and T. Kawae 

Physical Review B 108, 195130 1-8 (2023). 

  

工工学学研研究究院院  応応用用化化学学部部門門  

 石石原原研研究究室室  

1. Effect of electronic interactions and coordination spheres on ionic diffusion in LaxSr1- 

xGayMg1-yO3-δ 

Yao Zhao, John Kilner, Tatsumi Ishihara, Kazunari Yoshizawa, Aleksandar Staykov 

Journal of Physics and Chemistry of Solids, 161, 110393, (2022) 

 

2. CO2 hydrogenation selectivity shift over In‐Co binary oxides catalysts: Catalytic mechanism 

and structure‐property relationship 

Longtai Li, Bin Yang, Biao Gao, Yifu Wang, Lingxia Zhang, Tatsumi Ishihara, Wei Qi, 

Limin Guo 

Chinese Journal of Catalysis, 43(3), 862-876, (2022) 

 

 

3. Light-driven carbon dioxide reduction over the Ag-decorated modified TS-1 zeolite 

Guohui Li, Min Wang, Hengyang Shao, Wenqing Liu, Sicong Yang, Wei Sun, Tatsumi 

Ishihara, Yuanyuan Sun and Xiaoxia Zhou 

Catalysis Science & Technology, 8, 2490-2499, (2022) 

 

4. Sill´en–Aurivillius phase bismuth niobium oxychloride, Bi4NbO8Cl, as a new oxide-ion 

conductor 

Maksymilian Kluczny, Jun Tae Song, Taner Akbay, Eiki Niwa, Atsushi Takagaki and  

Tatsumi Ishihara 

Journal of Materials Chemistry A, 10(5), 2550-2558, (2022) 

 

5. Defective high-entropy oxide photocatalyst with high activity for CO₂ conversion 

Saeid Akrami, Yasushi Murakami, Monotori Watanabe, Tatsumi Ishihara, Makoto Arita, 

Masayoshi Fuji, Kaveh Edalati 

Applied Catalysis B: Environmental, 303, 120896, (2022) 

 

6. Sequential-infiltration of Ce and Ni in NiO-YSZ fuel electrode for tubular type solid oxide 

reversible cells (SORC) using LaGaO3 electrolyte film 

Tatsumi Ishihara, Zhe Tan, Jun Tae Song, Atsushi Takagaki, 

Solid State Ionics, 379, 115914, (2022) 

 

7. Enhanced CO2 conversion on highly-strained and oxygen-deficient BiVO4 photocatalyst 

Saeid Akrami, Yasushi Murakami, Monotori Watanabe, Tatsumi Ishihara, Makoto Arita, 

Qixin Guo, Masayoshi Fuji, Kaveh Edalati 

Chemical Engineering Journal, 442, Part2, 136209, (2022) 

 

8. Anode supported planar 5 × 5 cm2 SrZr0.5Ce0.4Y0.1O2.95 based solid oxide protonic fuel 

cells via sequential tape-casting 

Kwati Leonard, Mariya E. Ivanova, Andr´e Weber, Wendelin Deibert, Wilhelm A. 

Meulenberg, Tatsumi Ishihara, Hiroshige Matsumoto 

Solid State Ionics, 379, 115918, (2022) 

 

9. Mixing nitrogen-containing compounds for synthesis of porous boron nitride for improved 

porosity, surface functionality, and solid base catalytic activity 

Atsushi Takagaki, Shohei Nakamura, Shu Ashimura, Masaaki Yoshida, Jun Tae Song, 

Motonori Watanabe, Shigenobu Hayashi, Tatsumi Ishihara 
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cells via sequential tape-casting 
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Atsushi Takagaki, Shohei Nakamura, Shu Ashimura, Masaaki Yoshida, Jun Tae Song, 
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Applied Catalysis A, General, 638, 118635, (2022) 

 

10. Photocatalytic Water Splitting on KTa(Zr)O3 Modified with Acene-Based Organic 

Semiconductors 

Hidehisa Hagiwara, Motonori Watanabe, Sun Kim, Kohei Higashi, and Tatsumi Ishihara 

The Journal of Physical Chemistry C, 126, 23, 9634-9641, (2022) 

 

11. Infiltrated nano-CeO2 and inserted Ni-Fe active layer in a tubular cathode substrate for high 

temperature CO2 electrolysis on solid oxide cells using La0.9Sr0.1Ga0.8Mg0.2O3-δ thin 

film electrolyte 

Zhe Tan, Tatsumi Ishihara 

Electrochimica Acta, 424, 140506, (2022) 

 

12. Significant CO2 photoreduction on a high-entropy oxynitride 

Saeid Akrami, Parisa Edalati, Yu Shundo, Motonori Watanabe, Tatsumi Ishihara, Masayoshi 

Fuji, Kaveh Edalati 

Chemical Engineering Journal, 449, 137800, (2022) 

 

13. Fe2O3 powder modified with Ce0.6Mn0.3Fe0.1O2 and Cr2O3 prepared by spray pyrolysis 

method for rechargeable Fe–air cell 

Tatsumi Ishihara, Hackho Kim,Yuiko Inoishi, Junko Matsuda 

Journal of the American Ceramic Society, 105(11), 6718-6731, (2022) 

 

14. Visible-light photocatalytic oxygen production on a high-entropy oxide by multiple-

heterojunction introduction 

Parisa Edalati, Yuta Itagoe, Hironori Ishihara, Tatsumi Ishihara, Hoda Emami, Makoto Arita, 

Masayoshi Fuji, Kaveh Edalati 

Journal of Photochemistry & Photobiology, A: Chemistry, 433, 114167, (2022) 

 

15. Introduction of tensile strain into titanium dioxide for increased solid acid catalytic activity 

Takagaki, Atsushi, Ozaki, Taiga; Song, Jun Tae, Niwa, Eiki, Watanabe Motonori, Ishihara, 

Tatsumi 

Catalysis Science and Technology,12(21), 6359-6362, (2022) 

 

16. First-Principles Investigation of Charged Germagraphene as a Cathode Material for Dual-

Carbon Batteries 

Burcu Yilmaz, Minoru Otani, Tatsumi Ishihara, Taner Akbay 

ChemSusChem, e202201639, (2022) 

 

17. Oxygen Reduction Reaction and Electronic Properties of LnO-Terminated Surfaces of 

Pr2NiO4 and La2NiO4 

Aleksandar Staykov, Thi Nguyen, Taner Akbay, and Tatsumi Ishihara 

The Journal of Physical Chemistry C, 126, 7390-7399, (2022) 

 

18. 地中埋設管からの漏出時の水素の地中および大気中の拡散挙動 

山﨑 修一, 市川 祐嗣, 荻田 将一, 石原 達己 

安全工学(Journal of Japan Society for Safety Engineering), 61(2), 113-124, (2022) 

 

19. 地中構造体の影響を考慮した地中埋設管からの 漏出時の水素拡散挙動 

山﨑 修一, 市川 祐嗣, 荻田 将一, 石原 達己 

安全工学(Journal of Japan Society for Safety Engineering), 61(4), 234-243, (2022) 

 

20. Solvated Structure of Hybrid Tetraglyme-Aqueous Electrolyte Dissolving High-

Concentration LiTFSI-LiFSI for Dual-Ion Battery 

Dengyao Yang, Huan Li, Xiaofeng Shen, Motonori Watanabe, and Tatsumi Ishihara, 

ChemSusChem, e202201805, (2022) 

 

21. High Voltage and Capacity Dual-Ion Battery Using Acetonitrile-Aqueous Hybrid Electrolyte 

with Concentrated LiFSI-LiTFSI 

Dengyao Yang, Motonori Watanabe, Atsushi Takagaki, and Tatsumi Ishihara 

Journal of The Electrochemical Society, 169(12), 120516, (2022) 

 

22. [2.2]- and [3.3] Paracyclophane as Bridging Units in Organic Dyads for Visible-Light-Driven 

Dye-Sensitized Hydrogen Production 

Motonori Watanabe, Yuka Ono, Tatsumi Ishihara, Yuan Jay Chang, and Masahiko Shibahara 

Chemistry—A European Journal, 28(43), e202200790, (2022) 

 

23. Particle Size princict on Hydrogen Cyanide Synthesis with CH4 and NO over an Alumina-

supported Platinum Catalyst 

Yamasaki Tatsuya, Takagaki Atsushi, Shishido Tetsuya, Bando Kyoko, Kodaira Tetsuya, 

Murakami Junichi, Song Jun Tae, Niwa Eiki, Watanabe Motonori, Ishihara Tatsumi 

Journal of the Japan Petroleum Institute, 65(5), 184-191, (2022) 
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24. A comprehensive study on rational biocatalysts and individual components of 

photobiocatalytic H2 production systems 

Nuttavut Kosem, Motonori Watanabe, Jun Tae Song, Atsushi Takagaki, Tatsumi Ishihara 

Applied Catalysis A, 651(5), 119019, (2023.2) 

 

25. Advanced Photocatalysts for CO2 Conversion by Severe Plastic Deformation (SPD) 

Saeid Akrami, Tatsumi Ishihara, Masayoshi Fuji and Kaveh Edalati, 

Materials, 16(3), 1081, (2023.1) 

 

26. Bi/UiO-66-derived electrocatalysts for high CO2-to-formate conversion rate 

Yuta Takaoka, Jun Tae Song, Atsushi Takagaki, Motonori Watanabe,Tatsumi Ishihara 

Applied Catalysis B, 326(5), 122400, (2023.6) 

 

27.  Low-temperature selective oxidation of methane to methanol over a platinum oxide 

Atsushi Takagaki, Yuta Tsuji, Tatsuya Yamasaki, Sun Kim, Tetsuya Shishido, Tatsumi  

Ishihara and Kazunari Yoshizawa 

Chemical Communications, 59(3), 286-289, (2023.1) 

 

28. First-Principles Investigation of Charged Germagraphene as a Cathode Material for Dual-

Carbon Batteries 

Burcu Yilmaz, Minoru Otani, Tatsumi Ishihara, Taner Akbay 

Chem Sus Chem, 16(4), e202201639, (2023.2) 

 

29. Hybridizing Tetraglyme to Aqueous Electrolyte with Concentrated Salts Promote 

Intercalation of Anions on Graphite Cathode in Dual-Ion Battery 

Dengyao Yang, Motonori Watanabe, Tatsumi Ishihara 

Small Methods, 2300249, (2023.3) 

 

30. A Review of the Single-Step Flame Synthesis of Defective and Heterostructured TiO2 
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