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L
aBr3 

 
 

DFT/B3
LYP 

2.76
4 

1
87 - 233

(163) 
4

4(3) 

[5] CISD+Q 2.75
6 

1
93 

1
3(26) 

243
(207) 

4
3(5) 

  
 LaBr4– : -

 (2),  
LaBr4–  La3+ + 4Br–    (3) 
LaBr3  La3+ + 3Br–    (4) 

, -
 3. 

 
 3.  ( rE),   ( rH°0),  

( rZPE)* 
  rE rZPE rH°0 

LaBr4– 
-

 
2 304 -1 303 
3 4086 -6 4080 

[5] 2 320 -1 319 

LaBr3 -
 4 3781 -4 3777 

 
 

 
(2)   rH0(0 K) = 303 . 

-
. 
-

 LaBr3 ( )  Br–  -
 

fH0(LaBr4– , 298,15 K) = –1105 ± 14  .  
-
-

 (  06-03-32496) 
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CH4 + CO2 = 2 CO + 2 H2, -
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1010 K  Ni3Al. -
  NiAl   Ni2Al3  -  .  -

 NiAl  Ni2Al3 Al 
 

   
. Ni3Al, CoxAly - -

,  Ni3Al  CoAl 
 NiAl,  Ni  

. -
-
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, -
.  
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: CH4 
= C + 2 H2, Hº298 = 75 ,  -

 
2CO =  + CO2, Hº298 = -172 .  
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