
 

 

 
  
 
 
 

 
 

 

 ─   ⁸

  ⁸   ╠─ ⱪ│⁸₈כꜟ◓ ╘╢≤ ╗₉

⇔™ ╩ ⇔╕⇔√⁹↓─ │⁸ Zn ⁸ⱴ◓Ⱡ◦►ⱶ Mg ⁸ꜞfi P

╩ ≤⇔√ ≢№╡⁸ ◖☻♩≢ ⅜ ™↓≤⅜ ≢∆⁹ 

⁸ │ ⅜ ⅜╢≤ ⅜ ⅝ↄ⌂╡╕∆⅜ ₈ ₉ 1 ≤™℮ ⁸↔

ↄ ⌐ ⅜ ⅜╢≤ ⅜ ↕ↄ⌂╢ ⅜№╡╕∆⁹↓─ │₈ ₉
2 ≤ ┌╣⁸ ─ ⅜ ↕╣╕∆⁹ 

≢│⁸Ⱨ꜡ꜞfi Zn2P2O7 ⅜ 132ϴ≢ ∆ 3 ⅜ ⅝⌂

╩ ™⁸ ⅜ ⌐ ═≡ 1.8% ↕ↄ⌂╢↓≤⌐ ⇔╕⇔√⁹Zn

─ ╩ Mg ≢ ∆╢↓≤≢⁸-10 80ϴ─ ≢ ⌐ ╩ ∂↕

∑⁸↓─ ≢-60 ppm/ϴ╩ ⅎ╢ ⅝⌂ ─ ╩ ⇔╕⇔√⁹↓─

│⁸↓╣╕≢ ╠╣≡™╢ ⌂ ⁸ ⅎ┌ⱦ☻ⱴ☻-♬♇

◔ꜟ ≤ ═≡╙ ─ ⌂╙─≢∆⁹╕√⁸ ♦Ᵽ▬☻ │∂╘⁸

╛ ⁸ ⱪ꜡☿☻⌂≥⁸ ™ ה ≢⁸ ה ─

╛ ⁸ ─ ⌐ ∆╢≤ ↕╣╕∆⁹ 
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≢⁸ ╛ ⌂≥⁸ ◖☻♩─ ╙ №╡╕∑╪⁹∕╣⌐╙⅛⅛╦

╠∏⁸∕─ ─ ⅝↕│⁸ ⌂ ≢№╢ Bi0.95La0.05NiO3≤

─⌂™ ⌂╙─≤⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Ⱨ꜡ꜞfi Zn2P2O7─ ⁹132ϴ⌐⅔™≡ ⅜ ∂⁸
∕╣⌐≤╙⌂™ ⌂ ⅜ ∂╢⁹ 

2 Zn2‐xMgxP2O7─ : 100 K ⁹  [K]≤ [ϴ]─]─]─



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │⁸ ╛ ─№╠╝╢ ≢ ╘╠╣≡™╕∆⁹≤╡╦↑⁸ ⁸

⁸ ⅜ ╗ ♦Ᵽ▬☻ ≢│⁸ ∆╢ ─ ⅜

⌂ ≤⌂∫≡™╕∆⁹∕╣╠╩ ∆╢√╘⌐│ ⱨ▫ꜟⱶ⁸ ⁸

─ ─ ⅜ ≤↕╣≡™╕∆⅜⁸∕╣╠─ ⌐│ ╩◘

ⱩⱵ◒꜡fi⅛╠ 1 μm ⌐ ∆╢↓≤⅜ ≢∆⁹ ⌐ ─ ╡ ╖╙

╘≡⅔╡⁸ ⌂ ╩ ∆ ─ ╙ ↕╣≈≈№╡╕∆⁹↓╣⌐╟

╡⁸Ɽ꞉כ ╛ 3 ╩│∂╘≤⇔√⁸ ♦Ᵽ▬☻─

ה ה ⌐ ≢⅝╕∆⁹ 

≢│⁸ ╩╙≤⌐ ⇔≡⅔╡⁸ ─ ╩ ╘≡

™╕∆⁹2022 ₁⌐│ ⅜ ≤⌂╢ ╖≢∆ 4 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

3 Zn2‐xMgxP2O7╩ ≢ 30% ∆╢◄ⱳ◐◦ ─ ▼; 
: 250 K . [K]≤ [ϴ]─ │ t[ϴ] = t ‐ 
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