
93



94

   
 

 
   

. . ., .,  

 
. . , . ., . . .
. . , . . ., . . .
. . , . . ., . . .
. . , . . ., . . .
. . , . . ., . . .
. . , . . ., . . .
. . , . . ., . . .
. . , . ., . . .

. . , . 
. . , 
. . , 

:
, ,

,
, ,

. . , 

. . , 

. . , 

. . , 



95

3d 4f
- .

, M-Gd- (M = Mn, Co, Ni,
Cu)

.

.

s-
3d- -

( )
.

.

SmCoO3

CuO + 
Sm2CuO4

N

N
Co

O
C O O C

O
O

O
C R

OH2
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R

OO C
R

R
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O

R

O C
R

O

O
C OH
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O
C O O C

O
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R

OO C
R
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O

R
R = But
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R

O C
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OO
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R

OC
R

C
R

O

(NBu4)[Cu2Gd( -O2CR)8] (R = CMe3)

Cu-Gd = 0.23 cm-1, Cu-Cu = 0 cm-1 

Cu = 2.18 , Gd = 2.03

 / 
cm

3  K
 m

ol
-1
 

 / K
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2,5
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T(K)
 

 

eff(B.M.)

2D
[Cu(DMM)(H2O)]
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4,4

4,6

T(K)
 

 

eff(B.M.)

2D
[K2Cu2Ni(DMM)4(H2O)9]n

{MgM2(Piv)6(bpy)2} (M=Co,Ni)

{[(H2O)8Ba2(VO)2(Cpdc)4] 2H2O}

[CuBa((O2C)2C3H6)2]n
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{FeIII
2MII(μ3-O)(Piv)6} (M=Co,Ni)

{Zn2Ln(NO3)(O2CR)6} (Ln=Eu,Tb) -
N-

,
.

24-
[{Fe2NiO(Piv)6}8{L}12] ,

,
.

-

.
36-

(II),
.

2K+[Cu16(CHDAA)16(Py)8
(H2O)6(OH)2]2

[Cu2((CHDAA)2(EtOH)2]

K+

Py

[Co12(OH)4(O3PPh)4(Piv)12(L)6]

[(H2O)4Na12Co12(O3PPh)8(mhp)8(Piv)12]

[Zn2Ln(NO3)(O2CR)6(4,4’ bpy)]

[Fe2NiO(Piv)6(L)] [{Fe2NiO(Piv)6}8{L}12]
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       ,   
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  »

  
. .  -        (2002 .),

 . . . (1995 .),   (2011 .)

. . -         (2008 .)
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. ., . . . . .
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:
1)

(F-, As (III) , As (V), NO3
-).

2)

.

3)

.

4)

(I-, F-).

. . .  . .
-   . .
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   (    

   -  )

   :
    ,    

   ,    
   ,   

        
  ,    

  7 /( ),    – 1,4 /( ). 
         

,         
. 

CH2

CH
CH2

OOCR1

OOCR3

R2COO + 3 CH3OH 

CH2

CH
CH2 OH

HO
OH

+  3 CH3OOCR1,2,3

=250 – 350º   =250-350 
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CH2

CH
CH2

OOCR1

OOCR3

R2COO
CH3

CH2
CH3

+  R1H + R2H + R3H + CH4

H2

,
, ,

. ,

, ,

–
,

.
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  –     -  
      

  
-  -

(II)  d-, f-  s- (2006-2008)

Mn Co Ni Cu Zn

Ce Nd Sm Eu Tm Yb

Ca, Sr Ba

PdII–MII

– -
 

[Pd(m-OOCR)4]2–

«  »

. . , . . , . . , . . , . . , . . , . . 
.  . 3 (2008),  3-4, 100 114.
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:     :  
PdZn/Al2O3  PdAg2/Al2O3   

(    , 2006-2010) 

0%

10%

20%
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70%
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, °

 
, %

 - 0.04%PdA
 - 0.04%Pd-Zn/A
 - 0.04%Pd-Zn/A+SiC
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 C2H2

 
2

4

 - 0.04%PdA
 - 0.04%Pd-Zn/A
 - 0.04%Pd-Zn/A+SiC

HC CH + H2
PdZn/Al2O3

H2C CH2 + H2 H3C CH3

O. P. Tkachenko, A. Yu. Stakheev, L. M. Kustov, I. V. Mashkovsky, M. van den Berg, W. Grünert, N. Yu. Kozitsyna, 
Zh. V. Dobrokhotova, V. I. Zhilov, S. E. Nefedov, M. N. Vargaftik, I. I. Moiseev, Catalysis Letters 112 (2006) 155–161. 
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- .  . . :      ,       
   . . . ,    «    »  

        «  . »,  
       ,   ,    

  Varian. 
 . . :         . . . ,  -   .   

,      (  )     ,     
 ,          

,          «   -  
   »,        

«      (  ),    
    «         

    » (  «        
   -    »),    

 3,     (  )         
,       ,        . . . , 

    ,     ,    OAO « »,    
: Mendeleev Communications,  ,   ,  ,   .  

       (International Symposiums on Homogeneous 
Catalysis)        (International Conference on Organoelement
Chemistry,           . . .   , 

           , 
  “       .  

»(   -5232.2011.3    ).
 . . :     ,    « : , ».

 . . :   (   ,     
. . ,1998),   . . . (1999),     (2000),   

 (2002),          (2003),    
  (2004),     (2004),    

   . . . (2004),         
 (2007),     . . . (2009),  «50     

» (2009),         (2011)
 . . :          (2003)

-  .   .
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   (1981 .), .  
 -  , ,  

, -
       , 

  . . ,
       

,    

 :
  - . . ., . . . 
  - . . ., . . . 

   - . ., . . .
  , 

 ,  
  -
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1.    –      

c
, ,

.

.
-

- .

- .

.

«100

2011 »[(UO2)2( -C6H8N2O2)( -C6H8N2O2)(H2O)3] 2H2O

,2007 2011 ., 2010,2011 .
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 –  

    
    

     

     
        Ti, Zr  

Hf   
Ph2P(O)CH2C(O)NR2 (R=Et, Bu). 

    
  {( -F)[Ti( 2-L)F3]2}+. 

 

O 

F3
 

F  
  F2 

O 

F3

 F1 O 

  O 

Ph2P

-NBu2

H2

H2  

Ph2P 

-NBu2

 

Ti 
F1

F2

Ti 

 

O

F3
 

F  
  F3 

O 

F2 

 F1 O 

  O 

PPh2

Ph2P

-NBu2 

  Bu2N-

H2 

H2

 

Ti
F1

F2

Ti 

     {( -F)[Ti( 2-L)F3]2}+.

Zr
F

F

F

F

F

Et2SO

Zr

F

F

F

F

Et2SO

Et2SO

OSEt2

Zr

F

F

OSEt2

F

Et2SO

Et2SO

OSEt2 Zr

F

OSEt2

F

F

Et2SO

Et2SO
OSEt2

2.    d-  

. .  6                                     . . 7                      

. .  7                                     . . 7

, 2008  .
, 2007 .
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   [Sb(H2O)x(OH)yF6-x-y]6-

x

3.      

Sb

H2O F

F

F
Sb

F

OH

F

H2O

FF

H2O

H2O

Sb

H2O

F

F

F

H2O

H2O

Sb

H2O

O

F

H2O

F

F
Sb

OH

F

F

F

HO

HO

Sb

H2O

OH

F

HO

F

F

Sb

H2O

OH

F

F

H2O

H2O

Sb

OH

OH

F

H2O

H2O    

OH
Sb

OH

OH

F

F

H2O

H2O

Sb

OH

H2O

F

H2O

H2O

OH

, 2011 .

HSbF6 +  SiO2 H2SiF6 +  [Sb(H2O)x(OH)yF6-x-y]6-x
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– -

-
,

.

.
,

.

(II)
,

. ,

,
.

, .

.

  
[Cu(C3H6NO2)2]2

5.       d-
  V-VI 

6.     
 (II) c 

,2009 ., ,2010,2011 .
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  ,     1D-,2D-,3D-  
    

(Ag,Zn,Cd,Ni,Ga,In,Sc) ( .  .  ). 
     ,  . 

  [Ag(2,3-Et2Pyz)2]PF6      
. 7.53 7.53A  [Ag2(Me4Pyz)(CH3SO3)2]   

« - » .    
      In  Ga

(MF3bipy, [H2L2][In(H2O)F5].HF  ). 

[Ag(2,3 Et2Pyz)2]PF6 [Ag2(Me4Pyz)(CH3SO3)2] InF3bipy, [H2L2][In(H2O)F5].HF
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LiCoO2-LiMn2O4.

( 1)

( )
(1% Al2O3+AlO(OH) +C)

( .2, 1- , -
)

   
 LiCoO2-LiMn2O4 (1) 

 (2) ( .1)                            .2

-
,

Ba lAmOn ( = Bi, Sb; = Al, , Ge,
Br, Cl) s- p-

,

250 , ( .)
.

   -Bi2O3  
   4.2 ,    

    ( ) ,    = 284   ( )  =  566 
Oe ( ).

0 20 40 60 80 100 120
60

80

100

120

140

Q
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: 
1. – –

;
2. [Au(CN)2]¯ –

;
3. –

( . ).
TiD2-x;

Na2C60 Na3C60 (90-300 ) 23Na
13 (120-900 ). ,

- . ,
Mo0,5Ti0,5H , , 2

.
(1H, 13C, 15N) (I) .

.
Nb,Mo,W

,
(O,N,S), -

.
-  

- ,
, .

. -
( ).

2010 . -
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HF , ,
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(HF)2 ( )2
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- [BnHn]2- (n = 10, 12).
    

[Ag(PPh3)2]2(B10H10)   
(H)B-B(H)  : )   

 ( ), )  , )    
 ( .1).   

[Cu(Agu)2]0.612[(HAgu)2]0.388B12H12 (Agu-
)   

     
u2+   [Cu(Agu)2]2+    
    

( . 2).

(IV)
- (H4Tart)

. [{Ge(OH)}2( -Tart)2]2- ( )
[Ge2(OH)2(H2O)( -Tart)( - 2Tart)] ( ) Ge ( )

(Ge(2) ) -
(4OTart+OH), (Ge(1)

) – (4OTart+OH+H2O).
{[Ge2( -OH)2( -Tart)2]2-}n ( )
[Ge( -Tart)]2, , ,

( -OH)2
1D- .

Ge(1,2) (4 Tart+2O ).

.1

.2

[{Ge(OH)}2( -Tart)2] 2- ( ) [Ge2( -OH)2( -Tart)2]2- ( )

HO2C
CO2H

OH

OH

[Ge2( -Tart)( - 2Tart)(OH)2(H2O)] ( )

H4Tart
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1.      
       
 ,   (  .1),  

  .
2.      

    ( . 2 , ).
3.   ,    

  .
4.   ,    H2O2

- (43.30 %  ).

, [2+2]- -
1

. 1

2.

C3H7NO3 H2O2 C3H7NO3 x(H2O2)
(1 x)(H2O)

C3H7NO3 H2O
.1

.2.2

NEt
OMe

OMe

+

BF4
_

1

+

BF4
_

N Et
MeO

MeO +

N

N
Et

Et OMe

OMe

MeO

MeO
+

2 BF4

_

2

1 2
      ;  

      .

(~250 ) ,
.

.

(
)

, .
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 ,   , 2007-
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)   ( . . )
)   ( . . , . . )
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  ( . . )
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-15- -5-  

  
  

     
-  

 –   
-  -  

Journal of Porphyrins and Phthalocyanines,
2009, V. 13, 859-864.

Journal of Porphyrins and Phthalocyanines, 2009, V.
13, p.283-290.
Macroheterocycles, 2010, V. 3, 4, p.210-217.
Dalton Transactions, 2011, V. 40, p. 11539-11549.
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 - ,  

   
    

 (   777  
 La/Yb)

Polyhedron, 2010, V. 13, 
p.391-399.

Magnetic Resonance in 
Chemistry, 2010,
V. 48, p.505-515.

Dalton Transactions, 2011, 
V. 40, p.7165-7171.

DCH – -18 6; DIODCH – -18 6; DTBDCH – -18 6

, 2008, . 50, c. 225-228
, 2009, .54, . 385
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. . " -
"

“ ”, , “ ”, " -
", « », Journal of Porphyrin and Phthalocyanine. . . –

« », . . -
« - »

« ». . .
, , , . ,

. . . . , ( ,
, . . . , ).
. . – .

-  .   .

- . . -   (2008 ) 

- . . -      (2009 )

- . .,  . . –    . .     

   (2009 )

- . . –       (2012)
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I.
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. . ., . . . . .
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. . ., . . . . .
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. .
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,

R4N xHA, ( ,

R4NA) ( . 3).

R4NA

(2 )

I.
(

). ,
,

, ,

( . 1). ,
( . 2).

0

0,5

1
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(

)

m ( )
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II.
,
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, , ).
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6500
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. 5.

41

. 6.
CoFe2O4,
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,

« », ,
,

’07 ’12,
. (2007, 2010 . .).

. . – ,
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. . . , « »,
, ’07

’12, . (2007,
2010 . .), ’2012 Hangzhou-China (7th International Conference on Countercurrent Chromatography)

.

. . – ,
, ,

. . . ,
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. . – ,
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. . - « »
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300 – 530 °
150 - , 1 (KCl, K2CO3,

K2HPO4, NaCl, Na2WO4) 2 ( 2SO4, Na2CO3, Na2SO4, BaCl2)
2

1 2
.

( ) ,
>200 °C , ,

,
,

. [Hydrothermal Properties of Materials. 300 ., 2008. John Wiley & Sons]

   = -
(  )  1= 2-  (  

)  -    
 BaCl2 – NaCl – H2O

-     
K2SO4 – K2CO3 – H2O
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  – . . ., . 
  .  

   . 
. .  1955 .  

  1990 .   250 
 . 

:
,

. 1968 .
, ;

, .
. . 1994 .,

, ;
, .

. . 1960 .,
, ;

,
. . . 1955 .,

,
;

, .
. . 1980 .,

, .

, – -
- , ,

, (
, ,

, - ).
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,
Al, Mg, Cr, V, Mo,

W, Nb, Ta ,

( )
: Mg-Al , V-

Mg-Al , V-Mo-Mg-Al , Cr-V-Mo-
Mg-Al , Cr-V-Mo-W-Mg-Al , Cr-
V-Mo-W-Nb-Mg-Al , Cr-V-Mo-W-Nb-Ta-
Mg-Al . ,

.
Nb Ta

( 750 450° )
,

,
, - -(2)- .

.

- ,
,

, -
0 – 70 .

- ,

,
.

, ,

.

.

    
  -

 .

C6H5C2H5 C6H5CH=CH2

C8H18 C6H5C2H5 + C6H5CH=CH2

2CH3CH(OH)CH2CH3 CH3C(O)(CH2)5CH3

/

–

, .% , °C

1 (1:1) 50 63

2 (1:1) – 50 66

3 (1:1) – 50 60

4 (4:1) – 50 62

5 (2:1) – 50 51



141

Al2(SO4)3 -
Al(NO3)3 – H2O.

,

.

.
Al(IO3)3 -

Al2(SO4)3 - H2O, Al(IO3)3 - HIO3 - H2O
Al(IO3)3 - Al2(SO4)3 - HIO3 – H2O.

( )
.

.
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    .    3-   
   ,     7 .
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75- .

850 . . , . . ,
. . , . . , . . .

. . ,
, , 850- ,
. .

 2007 – 2011    29  , 
 10       . 
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HCl/H3PO4(%) (° ) , % ( .)

20 100

5 10 20 30 5 10 20 30

Si 1,6/3,4 1,7/3,3 1,8/2,4 0,7/0,6 2,7/2,8 2,1/2,4 0,6/1,9 0,3/0,4

Al 6,0/4,3 6,7/4,7 7,7/4,6 6,2/4,3 19,5/16,9 22,0/17,8 24,0/18,8 19,0/14,3

Ca 23,8/11,2 24,7/11,4 27,5/11,8 26,2/11,4 42,0/38,0 42,5/40,0 43,5/43,3 41,8/39,7

Mg 37,1/24,9 43,3/28,1 52,0/27,9 46,0/27,6 52,3/63,6 55,0/65,8 59,0/68,8 60,0/64,9

Fe(II III) 32,0/9,7 34,7/10,8 39,8/10,6 38,0/10,1 47,5/22,8 49,5/25,3 51,6/27,9 50,0/26,4

Na 3,1/3,0 3,5/4,8 4,1/8,9 3,74/16,4 18,5/24,1 19,1/28,8 19,0/38,0 16,0/52,8

Ti 1,2/1,2 3,3/1,7 6,6/1,8 2,3/1,7 15,0/7,2 16,8/10,0 10,7/15,5 8,8/15,0

Mn 36,0/18,3 39,3/18,5 44,0/19,0 34,3/18,4 50,0/56,9 52,1/58,8 49,5/62,4 49.5/58,3

Cr 8,8/2,0 12,0/2,0 22,0/2,0 28,0/2,0 10,9/17,4 12,4/26,0 11,8/44,0 11,0/29,2

V 5,3/0,4 9,1/0,4 22,5/0,4 4,1/0,4 34,4/15,2 38,9/16,8 47,4/20,2 43,2/16,7

   -      .
-

. ( .1).
,

, ,
- . « »

, - ( .2),

( .); «Ideas-Inventions-New Products», 1-4 November
Messe Nurnberg, 2007.

RU 2 297 986 C1, . 27.04.2007 . 12; RU 2 361 825 C1, . 20.07.2009 . 20; RU 2
398 744 C2, . 10.09.2010 . 25.

07-03-13511, 7
6 .

:
( ) ( ), .%

1 2 3 4 5 6 7 8 9 10 11

3 7,6
7,6

2,8
2,9

25,2
25,4

23,4
23,4

12,8
12,7

19,3
19,3

0,0
0,0

4,6
4,6

3,3
3,4

0,7
0,6

5 1,9
2,0

2,2
2,3

19,9
19,9

25,8
25,8

19,2
18,1

24,5
25,1

3,0
3,0

3,3
3,3

0,3
0,4

7 0,3
0,8

2,2
2,6

20,9
20,2

26,2
26,3

22,0
20,6

22,4
23,2

1,9
2,0

4,0
4,0

0,3
0,3

14 2,8
3,0

17,8
18,2

25,3
24,9

22,9
22,1

15,4
13,5

9,1
11,6

2,1
1,9

4,4
4,4

0,3
0,4

16 0,6
0,8

23,6
23,6

0,0
0,4

37,0
37,0

15,2
14,4

20,6
21,1

1,4
1,5

1,7
1,7

0,2
0,2

20 5,3
5,0

20,0
20,7

2,2
0,5

23,6
29,3

20,9
15,8

18,5
22,5

4,4
0,0

4,4
4,3

0,7
0,6

  

 

 

 1
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1. 
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10.
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 P t- Re .

Pt
- Re

.
RU 2 344 184 C1, . 20.01.2009,

. 2

6
.

    -
     

.

-
.

,
.

(
)

.
Ru 2 361844 C2; . 20.07.2009. . 20

07-03-13511 7 .

, 
 

 

1 2 3

 , . % 80 90 95

 , . % 20 10 5

1.85 1.65 1.53

 , %  5%

 , 150÷300 50÷100 100÷200

0 0 250

   , 
°

250 200 100

  . , 1.5 2 3

2.4÷2.6 1.9÷2.1 0.6÷0.8

, % 0.9÷1.1 1.3÷2.7 2.7÷6.2
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,
m Mn( -dik)3 + M M( -dik)m + m Mn( -dik)2

m Ag(piv) + M  M(Piv)m + m Ag

,
- Thermo Fisher Scientific

DSQII (TFS) .

, , ,
, M(piv)3 .

MaOb(piv)c (c=3a-2b),
mM(piv)3 · nMO(piv) (m+n 7)

–
, , , (I, III) .

,     –  

    
    Cu2piv2. 

      (I):  
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  SnO2-NiO, SnO2-Fe2O3, SnO2-ZnO, Bi2O3-Fe2O3     
   -  .   BiFeO3   

   .  Bi2Fe4O9   SnO2-NiO,
SnO2-Fe2O3         . SnO2/ZnO

       .     
     .

  -       Bi2O3-
Fe2O3.          . -  

        BiFeO3, Bi2Fe4O9.   
       .

   -    SnO2-NiO, SnO2-Fe2O3. ,  
          . 

-     SnO2-ZnO   
,  - , -    - -   ,   

        .

     
   

   SnO2-Fe2O3    
  50% Fe
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