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ₒ ₓ 

─ ─ ⌐≈™≡⁸ ⁸ X ⌂≥ ₁

⌂ ⅜ ↕╣≡™╕∆⁹⇔⅛⇔⁸ ₁⅜ ╙ ╡√™─│⁸◄Ⱡꜟ◑כ ⇔≡

╩ ⇔≡™╢ ─ ≢№╡⁸↕╠⌐ ─ ─ ≢∆⁹ 

 ₁│⁸↓─╟℮⌂ ≤⇔≡☻ⱧⱠꜟ 3)FeV2O4⌐ ⇔╕⇔√⁹↓─

│ Fe ≤ V Ᵽ♫☺►ⱶ ─▬○fi⅜ M ─ ─ 3d ⌐⁸∕╣∙╣ 6 ≤

2 ∏≈─ ╩ ∫≡™╕∆⁹3d ⌐│⁸ 10 ─ ⅜ ≢№╢↓≤

⅛╠⁸≥∟╠─▬○fi╙ ⌐ √↕╣√ ≤⌂∫≡™╕∆⅜⁸ ™ ⌐╟

∫≡ ⅜ ⇔√ ≢∆⁹∆⌂╦∟⁸ ─ ╩ √⌂™

≢∆⅜⁸ ⌐ ∫≡ ─ ╩ ∆↓≤⅜ ╠╣≡⅔╡⁸Fe ≤ V ─

─ ─ ⌐╟╢ ≤ ≢№╢↓≤⅜⁸ ₁⌂ ≢

═╠╣≡⅝╕⇔√⁹≤↓╤⅜⁸ ─ ⅜ ⅝≡™╢ ⌐⁸≥─╟℮⌂

─ ≢№╢⅛╩ ⌐ ↕╣√ │№╡╕∑╪≢⇔√⁹ ₁│⁸↓─ ─

⌐⅔↑╢ ─ ─ ⌂ ⌐ ╡ ╖╕⇔√⁹ 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

SPring-8 ╩ ™√ ⌐╟╢ ─ ╩ ⁸ ─

⌐ כ  ⌐╟╢ √⌂ ┼─  כ

https://www.nagoya-u.ac.jp/about-nu/public-

relations/researchinfo/upload_images/20170807_engg_2.pdf 

─ ₁ ─ ╩ 1000 ─ 2 ⱷכ♩ꜟ─ ≢ X ╩

™√ ─ ╩  

https://www.nagoya-u.ac.jp/about-nu/public-

relations/researchinfo/upload_images/20201001_engg1.pdf 

 

 

 

ₒ ₓ 

1 SPring-8  

─ ⌐№╢⁸ ─ ╩ ╖ ∆

─ ≢⁸∕─ ⌂≥│ ☿fi♃כ JASRI ⅜ ∫≡™╢⁹

≤│⁸ ╩ ≤╒╓ ⇔™ ╕≢ ⇔⁸ ⌐╟∫≡ ╩ →√

≤⅝⌐ ∆╢⁸ ↄ ⌂ ─↓≤⁹SPring-8 ≢│⁸↓─ ╩ ™≡⁸♫

ⱡ♥◒ⱡ꜡☺⁸כⱣ▬○♥◒ⱡ꜡☺כ╛ ╕≢ ™ ⅜⅔↓⌂╦╣≡™╢⁹ 

 

2 a V ▬○fi ╡≢ ↕╣√ ⁹ ≤○꜠fi☺ │∕╣∙╣ ⌂╢ ↕

⅜ 4.5e/М3⁸○꜠fi☺ ⅜ 5.3e/М3 ─ ⌐ ∆╢⁹ b ─◦Ⱶꜙ

≥fiꜛ◦כ꜠ V ─ ⁹ ⅜ ─◄Ⱡꜟ◑כ ≢№╡⁸ ⅜∕─ ╩

∆╢ ╩ ∆⁹ ─ ⅜ ⇔√ ─ 1 ╩ ⇔⁸↓─ ⅜ ⇔√ 2 ≈

─ ╩ ⌐ ⇔≡™╢⁹◦Ⱶꜙ꜠כ◦ꜛfi⌐│↓─ 3 ≈─ ╩ ™≡™╢⁹ 

 



 

2)◖▪ ⱨכꜞ◄ (CDFS)  

X ⌐╟╢ ─ ⁹ ⌐ ╠╣╢ ─ ⅛╠⁸

◖▪ ─ ╩ ⇔ ↄ↓≤≢⁸ ⌐ ∆╢ ─ ─╖╩ ∆

╢ ⁹ 

 

3)☻ⱧⱠꜟ  

 AB2


