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.         

 Ca3Co3.4O9+  – 252 /( 2)  T = 1050 ,   22 % ,     
 ,   ,  ,   2,5     

  Ca3Co4O9+ ,     . 

 : ,   , , - ,  

. 

        ,  -
 ,       ,  -

 ,         -
   , ,  ( , -

 - )   (  )    -
     . 

      (Ca3Co4O9+ )   -

 [1] ( . .      Ca3Co4O9+ ).   -
      -   [2] 

   [3]       [4]. 

   Ca2.4Co4O9+ , Ca2.6Co4O9+ , Ca2.8Co4O9+ , Ca3Co4O9+ , Ca3Co3.8O9+ , 

Ca3Co3.6O9+   Ca3Co3.4O9+        ( . . .)   
 (II, III) ( .),         

  Pulverizette 6.0  Fritsch,     19   -
 2–3        12   1173 .     -

   ,          
    5 5 30 ,        11   1473 . 

  ,  1199  [5],      
     (1): 

 Ca3Co4O9+   Ca3Co2O6 + 2(Co,Ca)O + (1 + )/2 O2 , (1) 

     (1) – Ca3Co2O6 –   T > 1299 ,   ,  
   (2): 

 Ca3Co2O6  3(Ca,Co)O + 2(Co,Ca)O, (2) 

        [5]   -
            

973    8 ,    1173    64 .      (1, 2) 
   . 

       ( ) ( -

  Bruker D8 XRD Advance, CoK – )  -   (  

-  Tensor 27)   .    ( ) 
    (3): 

  = i i, (3) 

 i  i         ,   

Ca3Co4O9+ , Ca3Co2O6  Co3O4  4.68 [6], 4.498 (PDF–2, Card  00–051–0311)  6.056 / 3 
(PDF–2, Card  00–042–1467).         

   ( )   -
  ( )     Fei Company Quanta 200, -

    EDAX. 

  ( )        ,  
    : 

  = (1 – / ) 100 %. (4) 

          -
   5 5 3 .      
      [7].  

      (EA)   -

   ln( T) = f(T)    (5): 

  = A/T exp(–EA/kT), (5) 

 A – , T –  , k –  . 
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 P = S2· . (6) 

    ( ),     -

  Ca3Co4O9+  ,    , ,    -

     (Ca2.4Co4O9+ , Ca2.6Co4O9+ , Ca2.8Co4O9+ )   

(Ca3Co3.8O9+ , Ca3Co3.6O9+   Ca3Co3.4O9+ )     –   

 –      –  Co3O4  Ca3Co2O6 ( -

 1).    ,      

(Ca3Co4O9+ )      . 

 -            

   –    –    325–335 –1 ( 1), 

573–592 –1 ( 2), 624–638 –1 ( 3)  732 –1 ( 4),   ( 2– 4)   

( 1)   Co–O ( 1– 3)  Ca–O ( 4)      [2], -

       307–319 –1 ( 5)  391 –1 ( 6), 

  ( 5)     Co–O ( 6)    

Co3O4,             -

   446–451 –1 ( 7),     Ca–O   

Ca3Co2O6. 

  ,   ,    , -
    .   ,   

       ,  
   5–10     200 ,    . 

   ,       -
,    3.98–4.43 / 3,       

 Ca2.6Co4O9+ .  ,    (4),    
6.0–14.6 %,       ,   -

      [2, 3, 7],    
          

.      ,  -
  ,              

  . 

. 1.    

Ca2.4Co4O9+  (1), Ca2.6Co4O9+  (2), Ca2.8Co4O9+  (3), 

Ca3Co4O9+  (4), Ca3Co3.8O9+  (5), Ca3Co3.6O9+  (6)  

Ca3Co3.4O9+  (7).   7   

   Ca3Co4O9+ .  #  *  

  Ca3Co2O6  Co3O4
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  ( )        

20–56 /  ,  ,         ( -

 2).     450–500     -

        .   

  ,      

ln( T) = f(T),       700–1100    -

 0.086–0.136 ,       -

    Ca2.4Co4O9+ ,   –   Ca3Co3.8O9+ . 
       (S)    

,    ,        « -
», . .     - .    ,  ,  

     ,    ( ).  

,      Ca3Co4O9+         

   – Ca3Co2O6  Co3O4       -
. 

  ( )      (  3),   1050  

     Ca3Co3.4O9+   252 /( 2),     22 % 

,      Ca3Co4O9+  (P1050 = 207 /( 2)),    

       2.5  ,      

Ca3Co4O9+ ,     (P1100 = 100 –1 –2). 

.         

 S1050, /  P1050, /( · 2) 

Ca2.4Co4O9+  179 109 

Ca2.6Co4O9+  182 167 

Ca2.8Co4O9+  176 164 

Ca3Co4O9+  181 207 

Ca3Co3.8O9+  196 226 

Ca3Co3.6O9+  198 235 

Ca3Co3.4O9+  198 252 

      [8]      

          

(P1100 = 427 –1 –2   Ca3Co4.4O9+ ,    Co3O4  

P1100 = 280 –1 –2     Ca3Co4O9+ ),  , -

,      , - ,  -

. 2.  ( )   ( ) 

   ( ) 

   Ca2.4Co4O9+  (1), 

Ca2.6Co4O9+  (2), Ca2.8Co4O9+  (3), Ca3Co4O9+  (4), 

Ca3Co3.8O9+  (5), Ca3Co3.6O9+  (6)  Ca3Co3.4O9+  (7) 

  300  (8), 700  (9)  1100  (10) 
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