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ɨȿȤɞǵ șѫר ǞǦ ₡ᶿȠɱɠɉȠֻ ș  

- ι ἁșⱳ ǯǞǱǋ ἁɕɫȹȷ- 
 

 

ǀ ǵɛȢɱɆǁ 

ɵɨȿȤɞǵ ǠȒ ǋ Ʋ șѫר ǞǦ ǞǋȠɱɠɉȠֻ  

ɵ₡ᶿǵ Ʋ ǒȐȠɱɠɉȠșֻ ֯  

ɵ ι ἁșѫ ǞǱǋ ἁɕɫȹȷ 

 

ǀ ǁ 

ⅎῬẎἶ ἶ ȹɱȽɶǵὟ῎ р ƲⅎῬẎἶẎἶ ›ἶ

⁸′ ˀ ƲӔ ẎἶẎἶ ›ἶ ˲р ȐǵВֿ Ȯɩɶ

ɕǶƲʝ Ǳ ἁɕɫȹȷǯǶЋǖ ǱȒƲɨȿȤɞǵ șѫר ǞǦȠɱɠɉ

Ƞֻ ș ǞǦƳǚǵ ǶƲ ι ǵ ἁșѫ ǢǡƲ₡ᶿǵ ǯ

ǒȐȠɱɠɉȠșֻ ֯ ǮǉȑƲ ȦɋɩȬɶșѫ ǠȒᾛḌѝ ḌǵȠɱɠɉ

Ƞֻ ǯǞǭǵ᾽ Ǔ ♅ǜȓȒƳ 

 

ǀ ǁ 

 ȠɱɠɉȠ(NH3)Ƕ ԍ ǯǞǭ ȐȓȒ ǮǉȒǓƲ ₴ǮǶƲẐ Ͻȋ

Ҙ ǵ ȦɋɩȬɶșǶǟȈǯǞǦП ֯ ȦɋɩȬɶșҧ ǲ ɵ ǠȒ

ǦȈǵȫɡɨȠǯǞǭȉ ǜȓǭǋȒƳ ᷀ƲNH3ǵֻ ǲǶƲὕ ǲ ǜȓ

ǦɍɶɎɶɵɚɁȵɣ ǯǋǍ Ǔ ǋȐȓǭǋȒǓƲẀҲ Ǯά᷀ǠȒ Ȧɋ

ɩȬɶǵȫɡɨȠǯǞǭǵ NH3ѫ ș ǏǦḹֻƲ Ἥǵ 500 CƲ250 ᶿ̊ʣ

ǯǋǍ ᶿ ̏Ǯ ȖȓȒɍɶɎɶɵɚɁȵɣ șѫ ǠȒẎ ֻ ɕɧɱɆș

ֺ ǲ┴ ǠȒǚǯǶ ǞǖƲ Ἥ ȏȑȉ̭ ̭ᶿ ̏ǮѰⱣ֯ ǱᾛḌѝ Ḍ

ǵֻ Ǔⱳ ǯǱȒǯ ǏȐȓȒƳ˗ὕƲ ǮǶƲ300 C̊ʤǵ̭ Ǯȉ ר

ș Ǡ ἁǵ șǶǟȈǯǞǦ ƵǱ NH3ֻ ǵ Ǔ ȈȐȓǭǋȒƳ 

 NH3ֻ ǲǑǋǭǶƲὄὑǱʢ ֻș ǠȒ ѝἧ(N2)șԍἧ (N)ǲѝ ǠȒ

ɕɫȹȷǓ ǮǉȑƲǚǵ ǵǦȈǲƲ1000 °C ǋ ̏ȋɕ

ɧȸɜƲ Ϸ ȋ₁ᶽ Ϸ ǵ ι ἁǓѫ ǜȓȒǵǓʝ ǮǉȒƳʝ Ʋ

Ǯ ǞǦɨȿȤɞ(Li)ǶƲǚȓȐʝ Ǳ ι ἁǯǶӓἶ Ǳ ǓẎǔר

ǖ ǱȒǲȉǒǒȖȐǡƲ ǋ ș ǠȒƳǞǒǞƲ ι Li ș ǋȒḹֻƲ

ȑ Ǟѫ ǠȒǦȈǲǶƲNH3ֻ ♥ǵ҇ ǒȐ Li ιșП ǠȒⱳ ǓǉȒ

ǓƲǚǵП ɕɫȹȷǲǶ ǲ 500 C ̊ʣǵ Ʋẉ ǵȦɋɩȬɶǓⱳ ǯ

ǱȒƳ 

 

ǀ ǵКὦǁ 

ȮɩɶɕǮǶƲʣ ǞǦȏǍǱ Ἥǵ ἁɕɫȹȷǯǶЋǖ ǱȒȠɱɠɉ

Ƞֻ ǯǞǭƲɨȿȤɞ- (Li-Sn)ֻ ș ǋǦ֚ꜘș Ǟ ș ȈǭǔǦƳ

NH3ֻ ɕɫȹȷǶƲ̊ʤǲ Ǡ①Li 合金の ӓ֚ꜘƲ②NH3ֻ ֚ꜘƲ③ֻ П

֚ꜘǮ ǜȓȒƳ 

① ӓ֚ꜘ   Li17Sn4 + N2 → Li3N + Li-Sn 

②NH3ֻ ֚ꜘ  Li3N + H2 → NH3 + LiH 

③ֻ П ֚ꜘ  LiH + Li-Sn → Li17Sn4 + H2 
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ǮǶƲǚȓȐǵ֚ꜘșѰⱣǠȒ ↓ƲᶿҘ ̏ș ͔ǠȒǯǯȉǲƲ֚ꜘɕɫ

ȹȷǲ ǠȒ ș ǪǦƳ ǯǞǭƲǋǡȓǵ֚ꜘȉ 400 °C̊ʤƲ1 ᶿ ↓ǵ

̏ʤǮѰⱣǠȒǚǯǓ֯ ǮǉȒǚǯǓ ȐǒǯǱǪǦƳȅǦƲǚǵ Li-Sn ֻ ș

ǋƲʝ Ǳ ἁǯֿ Ǳ H2-N2 ֻȪȷ(mol 3:1)ǒȐǵ NH3ֻ ȉ֯ ǮǉȒ

ǚǯǓȖǒǪǭǋȒƳ 

 ֚ꜘɕɫȹȷǲǫǋǭƲ ἧ ⱨ ș ǋǦ ș ǪǦǯǚȔƲ① ӓ֚ꜘ

ǲǑǋǭƲֻ К ǵ LiǓẆ ǞƲɈɌȳȢȸǵ ӓ ș◐ ǠȒǚǯǓ ᴰǜ

ȓǦƳǚǵֻ ǲ ǞǦ Li ӓ ǶƲ②NH3ֻ ֚ꜘ♥ǲ ӓɨȿȤɞ(LiH)

ǯǱȑƲǤǵ♥Ʋ③ǵֻ П ֚ꜘǮƲП↓ֻ К ǲ Ǟѧ ǲ ȒƳ̊ʣ

ǵ șḨǲǞǦ NH3ֻ ɕɫȹȷǵ ᶫșᶫ 1ǲ ǠƳǚǵȏǍǲƲ ǵ

ⱪǶƲֻ Кǵ ι Ǳ Li ș ǋǭ ș Ǎ Ʋ֚ꜘ ǲǑǋǭ Li Ǔ֚ꜘ

ἁ̱ǯǞǭ / Њș ȑ Ǡ ǮǉȑƲ Ἥǵ ἁǯǶЋǖ ǱȒ֚ꜘɕɫȹȷǮ

ǉȒǯǋǏȒƳᾟƲǚǵ֚ꜘɕɫȹȷǶƲ ӓἶ ֚ꜘǯ ӓἶ ֚ꜘǵ ǋǶǉ

ȒȉǵǵƲɨȿȤɞȢȨɱ ǲǑǘȒ ֚ꜘǯֿ ǱȢɟɶȶǮ ǮǔȒƳȅ

ǦƲ Ƕ ʿרǵ ǮȉϮ̬רǓǉȒǯ ǏȐȓȒƳʝ Ǳ ι ἁǮǶƲ

ȑ Ǟѫ ǠȒ ǲш Ǔ ǚȒǦȈƲ ǵ̭ʤșר ѰǠȒǦȈǵᾍ ȋП ы

Ǔⱳ ǯǱȒǚǯǓǉȒǓƲ ֚ꜘǮǶƲ③ǵ֚ꜘ♥ǲѧ ǵ Liֻ ǲ ȒǦȈƲ

NH3ֻ ֚ꜘǲⱳ Ǳ Li ӓ Ǔ₡ǲ Ǳר Ǯ ǜȓȒǯ ǏȐȓȒƳὕ Ʋ

ᶥǵὕ ǮǶǉȒǓƲ ֚ꜘɕɫȹȷǓ ǋ ȑ Ǟ șר Ǡ Ǔ♬Ȑȓǭǋ

ȒƳ 

̊ʣǵȏǍǱƲ₡ᶿǮѰⱣǮǔƲ ǋ ʿרǓ ♅ǮǔȒ Ǟǋ NH3ֻ ɕɫȹȷ

ǶƲ ǋ ș ǞƲʩǫ ǋ șר ǠȒ Liǵ ǲȏǪǭὕר Ǟǭǋ

ȒƳ 

 

ǀ˹♥ǵ᾽ ǁ 

 ˹♥ǶƲ ǱȒϷ ȋ ǵֻ ǲ ǠȒ ș ǋƲLiֻ ǵ ɟȩɉȸ

ɞȋƲLiԍἧǵ ȾȢɈɝȭȷș ȐǒǲǠȒǚǯș ǯǞǦ ș ȈȒ˔ὑ

ǮǉȒƳǚǵȏǍǱ ș ǞǭƲᾛḌѝ Ḍǵ NH3ֻ ǯǞǭ ᾽ǮǔȓǷƲ

ǜȐǱȒ ȦɋɩȬɶǵᾚЊ Ẏǲ ǓȒǚǯǓ ♅ǜȓƲǹǋǭǶ˘ ӓ

ї ǵѹ ǲȉ ǮǔȒǯ ǏȐȓȒƳȅǦƲ ǶƲNH3ǵȆǱȐǡǤǵ̀ǵ

ӓ ֻ ǲȉ ꜘǮǔȒ֯ șר ǞǭǋȒǦȈƲᾓ ǲǶƲ ̱Ʋ ̱Ʋᶭ̱

ǲ ȖȐǡƲǤǵ̀ǵ ר ӓ ǵֻ ǿǵ ꜘ֯ ǲǫǋǭȉר ǞǦǋǯ

ǏǭǋȒƳ 

 

ǀ֓ ǁ 

 
ᶫ 1 Liֻ ș ǋǦ NH3ֻ ɕɫȹȷǵ ᶫ 
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ǀ ǁ 

Pseudo catalytic ammonia synthesis by lithiumetin alloy 

Toshiro Yamaguchi, Keita Shinzato, Kyohei Yamamoto, Yongming Wang, Yuki 

Nakagawa, Shigehito Isobe, Tomoyuki Ichikawa, Hiroki Miyaoka*, Takayuki Ichikawa 
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ǀ ǁ 

ǶƲ ἶ Ҟ ƲḨ (B) JP17H03417 ǵҞ ǵʤὕ ǜȓǦƳ 

 
ǀǑᵂǋֻȖǢϼǁ 
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