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 543.42+546.182+546.6 
. , ., . , . . ,

. , . . , . , - .

 2 , 2 , 2 -

 - N - (  - 1 -  -  ) 

 2,2,2- -N-( -1- - )  (HL) -
LnL3· , '-Dipy  LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y; '-Dipy- , '- , Phen-1.10 -

). e -,
1

,
31

, .
 (HL)  TbL3Phen . , -

-
.

On the base of 2,2,2-trichloro-N-(dipiperidin-1-yl-phosphoryl)acetamide (HL) two rows of the coordination compounds LnL3· , '-Dipy 
and LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y) have been synthesized and characterized by means of IR, UV-VIS, 

1
,

31
 NMR spectroscopy.  

The ligand HL and the compound TbL3Phen were investigated by X-Ray analyses. It was determined, that deprotonated ligand is 
coordinated in a bidentate-cyclic manner via the oxygen atoms of the carbonyl and phosphoryl groups. 

. - -
 ( - ,

 –
C(O)NHP(O)< ) .

, -

( ) – 
 [2; 3];  – -

 – 
= =  [1; 12]. -

,

,
.

,
- -

,
- .

-
,

 2,2,2- -N-( -1-
- )  (HL) [6]. -

 HL  (L-)
 N- : , '-

.
' . .

2,2,2- -N-( -1- - )
,  N-

,
 [5]. 

, -
-

 0,32 5 11N
0,32  Et3N . -

 N-
 (0,16 )

 ( -
,  10 º ). -

 1 .

. -
-

-
. , , -

.
 HL -

.
, -

,

.  2,2,2- -N-
( -1- - ) -

-
.

:
HL + MeONa = NaL + MeOH 

 0,001 -
 15 -

.
 NaL, 

-
.

-
-

 [6]: 
Ln(NO3)3 + 3NaL +2 i-Pr  = LnL3·2(i-Pr ) + 3NaNO3

 Ln = La, Ce-Nd, Sm-Lu, Y. 
'-

-
:

LnL3 2(i-Pr ) +  = LnL3  + 2(i-Pr ),
 = '-Dipy, Phen; Ln = La, Ce-Nd, Sm-Lu, Y. 

0,001
 15 

 0,001 , ´-  ( -
)  10 . -

-
CaCl2, .

,
.

, , -
 Ln(III). 

, , ,
; .

- . -

-
 [10]. 

 LnL3· , '-Dipy 
LnL3·Phen. -  (  KBr) 

 UR-20 
 400-4000 -1. -

 ( )  320-800 

-23 '' '',  IBM PC. 
1 31 -

 WR-
400 (''Bruker'');  ( -

) 3 4 ( ), .
-D6  D2 .
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"Xcalibur-3" (MoK , -
, D- , - , 2 = 55°). 

SHELXTL  SHELXL-97 [11]. 
. -

-
.

-
(  4000-
1800 -1  [4]). 

 2,2,2- -N-( -1- - -
) -

 3030 -1, ' -
 N-H - , '

i -
 HL.  NaL 

(NH) ,
-

.  L-

-
 NaL. 

' = = :
 –  – . -

(  = ) (  = ). (  = )

 NaL  5 - 15 -1,
(  = ) = 20-50 -1 ( . .), -

-
.

'  C-N 
 P-N. 

-
 NaL .

- '
-
,

,
, .

, -1, 1 31  ( . .)  
'  (Å) 

(C=O) (P=O) (PNC) 
1 31

HL 1720 1230 523 1,53 ( , 8H, - 2)
1,59 ( , 4 , - 2)
3,18 ( , 8 , - 2)
9,36 ( , 1 , NH) 

9,37,

NaL 1630 1130 523 1,40 ( , 8H, - 2)
1,54 ( , 4 , - 2)
2,93 ( , 8 , - 2)

18,32,

LaL3 , '-Dipy 1610 1110 535 1,51 ( , 8H, - 2)
1,54 ( , 4 , - 2)
3,11 ( , 8 , - 2)
7,28 ( , 2 , 5  5'- )
7,84 ( , 2 , 4  4'- )
8,72 ( , 2 , 3  3'- )
8,84 ( , 2 , 6  6'- )

18,47,

LuL3 , '-Dipy 1610 1110 536 1,54 ( , 8H, - 2)
1,55 ( , 4 , - 2)
3,14 ( , 8 , - 2)
7,31 ( , 2 , 5  5'- )
7,87 ( , 2 , 4  4'- )
8,91 ( , 2 , 3  3'- )

21,61,

LaL3·Phen 1610 1098 538 8,89 ( , 2 , 6  6'- )
1,45 ( , 24H, - 2)
1,51 ( , 12 , - 2)
2,98 ( , 24 , - 2)
7,80 ( , 2 , 3-  8- )
8,01 ( , 2 , 5-  6- )
8,51 ( , 2 , 4-  7- )
9,15 ( , 2 , 2-  9- )

18,18,

LuL3·Phen 1610 1085 540 1,46 ( , 24H, - 2)
1,51 ( , 12 , - 2)
3,02 ( , 24 , - 2)
7,92 ( , 2 , 3-  8- )
8,40 ( , 2 , 5-  6- )
8,52 ( , 2 , 4-  7- )
9,15 ( , 2 , 2-  9- )

21,93

LnL3·2(iPr ) LnL3·Phen LnL3· , '-Dipy 

Ln (CO) (PO) (PNC) (C=O) (P=O) (PNC) (C=O) (P=O) (PNC) 
La 1720 1142 538 1610 1098 538 1610 1110 535 
Ce 1735 1145 525 1610 1080 525 1608 1108 535 
Pr 1737 1145 520 1610 1080 520 1608 1108 537 
Nd 1730 1150 520 1610 1080 520 1610 1108 536 
Sm 1735 1135 520 1605 1080 520 1610 1110 535 
Eu 1733 1145 520 1610 1080 520 1612 1110 537 
Gd 1735 1145 525 1610 1080 525 1610 1108 537 
Tb 1740 1145 530 1610 1085 530 1610 1110 536 
Dy 1740 1145 520 1610 1080 520 1612 1110 536 
Ho 1735 1145 535 1611 1090 535 1610 1108 535 
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Er 1735 1146 530 1606 1086 530 1610 1108 536 
Tm 1740 1150 546 1610 1090 546 1608 1108 537 
Yb 1740 1142 548 1606 1088 548 1610 1108 535 
Lu 1740 1150 540 1610 1085 540 1610 1110 536 

'  [Å] 
(1)= (2) C(1)–N(1) N(1)–P(1) P(1)=O(1) 

HL 1,200(2) 1,348(2) 1,7019(17) 1,4738(15) 
EuL3·2(iPr )* 1,267 1,274 1,625 1,528 
NdL3· , '-Dipy* 1,259 1,281 1,629 1,495 
TbL3·Phen 1,255 1,289 1,632 1,499 

*  [6]. 

( ) -
 ( ) -

. -
4I9/2

- 4G5/2,
2G7/2 (560-620 ).

-
-
,

.
 8 

 [7; 9]. 

(1) (2)

.  2,2,2- -N-( -1- - )  (1)  
 TbL3·Phen (2) 

2,2,2- -N-( -1- - ) -
 (Ln = La, Lu) 

1 31 -
.  NaL 

L. -

 2,2,2- -N-( -1- -
) . -

 LnL3 , '-Dipy 
LnL3·Phen (Ln = La, Lu) L  NaL -

2- , -
L – NaL 

– . , ' -
 Ln-L ,  NaL. 

 NaL, 
L  LnL3·Phen , -

 Phen : L = 1 : 3. 
-31  NaL 

 8.95 . .
 HL. -

 OCNPO, 
31

.  LnL3 , '-
Dipy  LnL3·Phen (  Ln = La, Lu) -

, L  NaL, ,

' .
31 L – NaL – 

'  Ln-L 
. 31 - -

,
.

 LnL3· , '-Dipy 
LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y). 

 ( )
 2,2,2- -N-( -

1- - )
TbL3·Phen .

0,15x0,15x0,20 . , C12 H21 
Cl3 N3 O2 P,  20 °  a = 9,341, b = 10,071, c = 
10,726 Å,  = 78,39,  = 75,34,  = 63,30 , V = 867,6 Å3,
Mr = 376,64, Z=2,  P-1, d =
1.442 / 3, µ (MoK ) = 0,627 -1, F(000) = 392. 

“raider" . -
 F2 -

 wR2=0,1187 
 7801  (R1 = 0,0416, wR2 = 0,1086  3868 

 F>4  ( ), S = 1.007). 
-

 TbL3·Phen , -
 0,40x0,20x0,20 . -

, C48 H68 Cl9 N11 O6 P3 Tb,  20 °  a = 11.149, b = 
43.372, c = 13.963 Å,  = 107.32 , V = 6445.6 Å3, Mr = 
1466.01, Z=4,  P2(1)/n, d = 1.511 / 3,
F(000) = 2976. -

 “raider" -
.  F2

 wR2

= 0.3244  83314  (R1 = 0.1003, wR2 = 0.2716 
18416  F>2  ( ), S = 1.051). 
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 HL -
 (HL)2 ( .). '

' = ···N-H
.
-

.
 OPN . 105.60(9) ° -

. -
 OPN . (111.22(9) 

119.44(10)°) 
' .

 TbL3·Phen.
 L- -

-
-

.
. '  Ln-O( )

(2,409(4)-2,424(4) Å) ,
'  Ln-O( ) (2,270(4)-2,316(4) Å), -

-
.
' -

'  NP  CN -
 ( . .). -
 sp2- .

 [8] 
 TbL3·Phen 

-
.  [8] 

,
,  mmm+m . -

 6 -
,  2 -

.
 NdL3· , '-Dipy [6] 

 (
)  EuL3·2(iPr ).

'  ( .)
.

. -
-

2,2,2- -N-( -1- - )
(HL). -

 LnL3

. -
 N-  – -

LnL3·2(i-Pr ).  HL  TbL3Phen 

 Ln = La, Ce-Nd, Sm-Lu, Y. 

 (
25/560-2007). 

1. , . ., , . ., , . ., , . .
-

 N,N`- -N``- -
 // . – 1997. – . 23, 2. – C.139-

142. 2. , . ., , . ., , . . .
-

,  N,N' - - N" - ( ) -
 // . . -1998. – . 24, 5. – .

368-372. 3. , . ., , . ., , . . . -
-

( )-  //  .
. . – 1995. – . 40, 11. – . 1869-1873. 4. , .,
, . . – ., 1976. 5. , . . -
. – ., 1965. 6. , ., , ., , ., , .

 N,N'-
( )- N''-  // . . -
.  . . – 2006. – . 43. – . 44. 7. , . ., -
, . ., , . . -

 //  . .
– 1977. – . 3. – . 707. 8. - , . ., , . .

 // .
. -1972, . 13, 2. – . 266. 9. , . ., -

, . ., , . .
-  // . .

. – 1967. – .12. – . 701-706. 10. , ., , .
. . . . . .

" ", 1970. 11 Sheldrick, G.M. SHELXL-97,  system of computer pro-
grams for X-ray structure determination. University of Göttingen - Göttingen, 
(Germany), 1997. 12. Trush, E.A., Amirkhanov, V.M., Ovchynnikov, V.A., 
Swiatek-Kozlowska, J., Lanikina, K. A., Domasevitch, K. V. Metal carba-
cylamidophosphates: ability of coordination patterns to di- and polymeriza-
tion // Polyhedron. – 2003. – Vol. 22. – P. 1221-1229. 

 23 .0 2 . 08   

 546.05+546.18+546.22 
. , ., . , . . ,

. , . . , . , - .

.

 N-[ ( ) ]

N-( -4- )

: HL
1

= C6H5S(O)2N(H)P(O)(N(C2H5)2)2  HL
2

=
C6H5S(O)2N(H)P(O)(N(CH2CH2)2O)2  (NaL)  (AgL) . -,

 (
1
H,

31
P) - .

The new benzenesulfonamide type ligands: HL
1
= N-[bis(diethylamino)phosphoryl]benzenesulfonamide and HL

2
= N-(dimorpholin-4-

ylphosphoryl)benzenesulfonamide and their sodium (NaL) and silver (AgL) salts have been synthesized. All compounds were 
investigated by means IR-, NMR (

1
H,

31
P) - spectroscopy. 

. -
 - ,

RS(O)2NHP(O)(NR2)2 -  60 -
. . .

 [1; 2; 4]. -
 NH- ,

- ,
-

, . , -

 SNP- -
,

- -
.

-

: N-
[ ( ) ]  - HL1,
N-( -4 - )  - 
HL2 .

© ., ., ., ., 2008
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' .
-

 [3]. , ,
:

S

O

N
O

P

O

Cl
Cl

H

N
NS

O

N
O

P

O

H

+ N4
-2 HCl* N(C2H5)2

HL
1

S

O

N
O

P

O

Cl
Cl

H

N

O

N OS

O

N
O

P

O

H
+ N O2

2 N(C2H5)3

-2HCl * N(C2H5)3

HL
2

 HL
1. '

500 , -
 53.4  (1.035 )

 100 .
 (

 10 )  63.5 
(0.23 ) -

 100 ,
,
 10 ° .

,  1 
 3 . -

-
. ,

-
 ( ).

.  90  (80 %), . = 120 ° . -
.

 HL
2. '

500 , -
 42.4  (0.4 )

 66.4  (0.4 )  100 
. -

 (
10 º )  60.0  (0.2 )

-
 100 ,

,
 10º . ,

 1 -
 3 .

-
. , -

( ).
, -

.  75  (75 %). . =
180 ° . , , .

 HL1  HL2 -
 (  { }  { }, -

):
NaOCH3 + HL = NaL + CH3OH   { }

0.2  (0.001 )  10 -
 3.0  (0.001 ) HL 

20 .  NaL1

.  NaL2  2 
, -

. .

 NaL1 = 195 °C,  NaL2 - .  250 ° -
.  (NaL2 – 
), , .

AgNO3 + NaL = AgL + NaNO3   { }
 0.2  (0.5 )  15 

 0.1  (0.5 )
 10 ,

. –
 CaCl2.  AgL1

. ,
,

 – 80-90 %.  AgL2

.
-  400-

4000 -1  “Specord" UR - 20 ( -
 HL1  HL2,  KBr, 

 - ).
1 ( ;

 400 ) 31 ( 3 4 -
;  162,1 ) -

 “Mercury 400"  Varian -
,

-D6.  –  CD3CN.
.

- -
 [5] -

. -
-

.
- -

(S=O) S=O 60-120 -1

(  " " -
).  P=O 

=O 20-55 -1. ' -
 S(O)N(H)P(O). 

-  HL1  HL2 -
p  2980 -1

2930 -1, , -
(N-H). -
 2700-4000 -1 -
(OH) (NH). -

-
.

1 31

.
-

 HL1  HL2

 (  = 0.14 . .  = 0.11 . ., 
).
'  P-N -

-
, ' .

 AgL1  AgL2
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 (  = 0.38 . .  = 0.28 . ., -
), -

' -
.

1 31

 (
-1

)  ( , . .) 

(N-H) (S=O) (S=O) (P=O)
1 31

L1 2980 1330 1100 1185 

2: (8 ) 2.92  
3: (12 ) 1.02

(J - = 7.2 )
6 5: ( ) 7.95

(J - = 8 )
( , ) 7.55 

 6.66
(3JP-H=6.5 )

NaL1 - 
1210

( =120) 
1040
1075

1130
( =55) 

2: (8 ) 2.86 
3: (12 ) 0.88

(J - = 6.8 )
6 5: ( ) 7.77 

( , ) 7.33 

 10.16 
(3JP-H=11,3 )

AgL1 - 
1270

( =60) 
1090
1060

1150
( =35) 

2: (8 ) 2.65 
3: (12 ) 0.64 

(J - = 8.0 )
6 5: ( )  7.56 

( , ) 7.05 

 14.94 

HL2 2930 1330 
1140
1120

1200

2: (8 ) 2.99 
2: (8 ) 3.48 

6 5: ( ) 7.94 
(J - = 7.2 )

( , ) 7.57 

 6.65 
(3JP-H=6.5 )

NaL2 - 
1230

( =100) 
1120
1140

1170
( =30) 

2: (8 ) 2.84 
2: (8 ) 3.37 

6 5: ( ) 7.8 
( , ) 7.37 

.  7.25 

AgL2

-
1260

( =70) 
1110

1180
( =20) 

2: (8 ) 2.60 
2: (8 ) 3.10 

6 5: ( ) 7.55
( , ) 7.08 

 10.19 

31 -
 NaL1  NaL2

 (  = 3.5 . .  = 
0.6 . ., ) -

-
.

 AgL1  AgL2 -
 (  = 8.28 . .  = 

3.54 . ., ).
'  Ag-L  Na-L. 

.
N-[ ( -

) ]- N-( -
-4- ) ,

. -
,

-
- .

 ( )
(  F25/560-2007). 

1. , . , , . . -
 // . . – 1959. - 29. – . 1587-1589. 2. -

, . ., , . .  N- -
 // . . – 1959. - 29. – . 4085-4088. 3. -

, . ., , . . -
 // . . . – 1954. - 24. – . 882-887. 4. -

, , , . . -
 // . . . – 1962. - 11  - . 195. 

5. Boudjabi, S., Dewynter, G., Montero J-L. Synthesis of N-phosphorylsulfates 
(as pyrophosphate and carbamylphosphate analogues) through an imidate-
amidate rearrangement // Synlett. – 2000. - 5. – .  716-718. 

 12 .0 2 . 08  

 614.7, 628.5 
. , . . ., M. C , - . . , ., . , . .

,

.  2. 

- -  (GC/MS) ,
, , -

. , ,
, , , , -

. , ,
, .

The GC/MS identification of organic compounds was performed on the environmental samples which have been affected by the 
processing of electronic wastes in China and India. The main groups of anthropogenic organic compounds, which were found in the
samples of dust, soil and sediments, were represented by the classes of halogenated compounds including polychlorinated biphenyls, 
polychlorinated benzenes, polybrominated diphenyl ethers and chlorinated pesticides. Some samples also contained brominated 
benzenes, polychlorinated naphthalenes, polycyclic siloxanes, phthalate esters and organophosphorus compounds.  
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The regularities of formation of surfactant-rich phases from the solutions of sodium dodecylsulphate at the presence of cationic
polyelectrolyte polyhexamethylenguanidine chloride were investigated. The influence of polyacrylic acid, gelatin, nonionic surfactant 
OP-7 and other hydrotropic additions on the conditions of surfactant-rich phase formation was studied. The optimal concentration and 
temperature conditions for the preconcentrating of the microcomponents by surfactant-rich phases were found.  
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Activation desorption energy were calculated by Hartree-Fock self-consistent field method in "sbkjc" basis set  for CO on Pd 
surface. Two different forms (twofold and threefold) of carbon monoxide adsorbs on palladium surface. The calculated data agrees good 
with experimental data. 
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. , , . , . . , . , - . .

,

( )  3-[(1E)-N- ]-4- -

1H- -5-

 3-[(1E)-N- ]-4- -1H- -5-
(PzOxCA)  [Ni2(PzOxCA–2 )2(Py)4]·2 2 ,

.  1.8 – 300 K -
( ) (J = –15,23 cm

–1
).

The complex [Ni2(PzOxCA–2 )2(Py)4]·2 2  based on novel pyrazolate ligand 3-[(1E)-N-hydroxyethanimidoyl]-4-methyl-1H-pyrazole-5-
carboxylic acid (PzOxCA) has been synthesized and its crystal structure has been determined by X-ray single crystal analysis. Magnetic
susceptibility measurements in the temperature range 1.8 – 300 K revealed antiferromagnetic exchange coupling between nickel(II) ions 
(J = –15,23 cm

–1
).

.

-

 [7]. -
,

, .
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 Ni( )
–  3,6 – 4,5 Å 

 [8]. -
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( ) -
-  –  1 - ,

( )  3-  5- -
.

' . -
, ,

i i i  “Aldrich", , -
, , -

, ,
,  “ "  “ ". -

 “Fluka" -
. -

 Ni(NO3)2 6H2O,  “ "
 (“ . . .").

. ,

Perkin-Elmer 2400 CHN 
 1080 º

-
 CO2, H2O  N2 . -

-
.

- . - -
 (EI) Finnigan TSQ 700. 

. -
 ( ) -

 Varian 5000 
Specord M40. gO [4]. 

- . 1 , 13

31  293 
Bruker AC-400 (1H:

400.13 M , 13C: 75.43 M ). -
-d6,

 – . .
- . - -

  Perkin-Elmer 180 (200–
4000 –1)  UR–20  4000–400 –1 -

 KBr. 
 [3; 5; 1], 

-
 [9]. 

. -

 1,7–300 
Quantum Design MPMS-5 SQUID -

 0,2  0,5  10 · –1.
 ±0,1 ,

 ±1·10–7 3· –1. -
. -

 (  [7]) -
 3d- .
 ( ). -

-
Kappa CCD AD4 -  Mo -

 120 .
-

 SHELXS-97 [11] i -
-

 SHELXL-97 [12]. 
.  3-[(1E)-N-

]-4- -1H- -5-
 (PzOxCA): 3- -4- -1 - -5-

 [10] (3 , 0,018 ), NH2OH·HCl
(1,86 , 0,027 ), CH3COONa (2,80 , 0,027 )

 (50 ). -
,  4 

.
 10-12 -

.
 (  1).  – 67 %. . = 220 ° . -

: (%)  45,23; H 5,36; N 22,44; -
(%)  45,90; H 4,95; N 22,94. EI-MS: m/z (%): 

182 [ – ]+, 75 %.  ( –1): . 780, 970, 1000; 
. 1100, 1180; NO 1005; 3 1260;  1400; CN

1690; C  1590. 1H MP (500 MHz, DMSO–d6):  = 2.13 
(s, 3H, CH3), 2.34 (s, 3H, CH3Pz), 11.08 (br, 1 , NOH). 
13C MP (500 MHz, DMSO–d6):  = 29.9 (CH3Pz); 30.6 
(CH3k t.); 121.1; 125.6; 129.2 (3CPz).

 3-[(1E)-N- ]-4- -1H-
-5-  (PzOxCA). 

 [Ni2(PzOxCA–2 )2(Py)4]·2 2 :
0,25  (0,0458 ) PzOxCA  2,5 

 0,25  (0,0457 ) ( )
 2,5 ' .

, -

. -
, ,

.
.  92 %. – -

:  (%)  39,22; H 3,36; N 19,49; Ni 14,13; -
 (%)  39,75; H 3,81; N 19,87; Ni 13,88. 

, . -

-
 1653 ( C=N) -

 1022 –1 ( N=O)
( =37, 17 –1, ) -

.  1577 –1

asCOO
- -

.

( 1  23200 –1;
( 2), ,

 27000 –1) [11]. 
,  [Ni2(PzOxCA–

2 )2Py4]·2 2

 [Ni2(PzOxCA–2 )2Py4] -
. ' -

.
,

, '
( ) ( .).  Ni(1)··· Ni(1') (1,5–x, 

0,5–y, 1–z)  4,065 Å. 

(II), . -
, -

,
,
.

( ) -
 PzOxCA ( -

 [Ni–N = 2,005(4) – 2,021(4) Å], 
 –  [Ni–N = 
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2,188(4) Å]) 
 [Ni–O = 2,124(3) Å]. -

 [Ni–N = 2,103(4) – 
2,183(3) Å]. 

.
[Ni2(PzOxCA-2 )2Py4]·2 2 .

, -
- ,

' :  – -

[Ni(1)–O(2)–C(7)–C(6)–N(3)],  – -
 [Ni(1)–N(1)–

C(1)–C(3)–N(2)]. -
-
-

( ) .
-

'
 [O(99)–

H(99 ) 0,84 Å, H(99 )···O(2) 1,82 Å, O(99)–H(99 )···O(2)
2,644(2) Å, 167,2°] -

 [O(1)–H(1 ) 0,92 Å, H(1 )···O(99) 1,91 Å, O(1)–
H(1 )···O(99) 2,750(2) Å, 150,7°], -

 [Ni(1)– (2)–
(99 )– (99)– (1 )– (1)–N(1)]. -

 d( – ··· ) = 2,63–3,20 Å, 
 d( – ··· ) = 2,58–3,20 Å [2], -

. ,
, ' -

: , ' -
. -

, ( ) -
.

'  (Å)  (º)  [Ni2(PzOxCA–2 )2Py4]·2 2

Ni(1)–O(2) 2,124(3) Ni(1)–N(5) 2,103(4) 
Ni(1)–N(1) 2,188(4) Ni(1)··· Ni(1') 4,114 
Ni(1)–N(2) 2,005(4) O(3)–N(5) 1,395(2) 
Ni(1)–N(3) 2,021(4) N(3)–N(4) 4,065(2) 
Ni(1)–N(4) 2,183(3)   

O(2)–Ni(1)–N(1) 113,21(14) N(1)–Ni(1)–N(5) 87,67(15) 
O(2)–Ni(1)–N(2) 171,63(14) N(2)–Ni(1)–N(3) 94,29(15) 
O(2)–Ni(1)–N(3) 77,35(14) N(2)–Ni(1)–N(4) 94,38(16) 
O(2)–Ni(1)–N(4) 87,03(17) N(2)–Ni(1)–N(5) 93,89(16) 
O(2)–Ni(1)–N(5) 86,28(15) N(3)–Ni(1)–N(4) 96,68(15) 
N(1)–Ni(1)–N(2) 75,15(15) N(3)–Ni(1)–N(5) 92,99(15) 
N(1)–Ni(1)–N(3) 169,44(15) N(4)–Ni(1)–N(5) 166,75(15) 
N(1)–Ni(1)–N(4) 84,48(15)   

: –x+3/2, –y+1/2, –z+1.

-

 ( M)
 1,7 – 300 K. 

-
.

 4,07 . ., 

( ),  (3,80 . .).
 85 K 

3,47 . .,  75 K 
,  0,47 . .  2 K, 

.
, -

-
- - - -

-
 (  1) [7]. 

 = –2J1 1· 2 + g B( 1 + 2)B (1)

 ( ) S = N/2 
-  (TIP)

 2. 

 = (1 )·  + · mono + TIP (2) 

. -
 ( )

 5000 .
 – ,

.

-
J = –15,23 –1, g = 

2,175, = 3,9 % R = 4,36·10–3.
J -

(II)  [6]. 
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.
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2. , . . – M., 2005. 3. , .,

, . . – ., 1976. 4. , . -
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1987. 5. , . -
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Klingeler, R., at al. Tuning the magnetic ground state of a tetranuclear 
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Vol. 73. – P. 224403–224412. 7. Kahn, O. Molecular Magnetism. - New 
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Magnetic Properties of Tetranuclear Nickel(ii) Complexes with Unusual 3-
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Pouchert, Ch.J. The Aldrich Library of FT-IR Spectra. Edition 1 – 3. – Aldrich 
Chem. Comp. Inc. USA. 1985. 10. Sachse, A., Penkova, L., Noel, G., at al.,
Efficient Syntheses of Some Versatile 3,5-Bifunctional Pyrazole Building 
Blocks. // Synthesis. – 2008, in press. 11. Sheldrick, G.M. SHELXS-97, 
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 10 .0 2 . 08  

 : 543.4:543.544  
. , ., . , . . , . , . .

 SiO2, -
. -

-
- .

It was demonstrated the possibility of modification of the composite films based on silica and cation-exchange polyelectrolytes with 
dioxyazaphosphocane derivatives of cyanine dyes. Optimal conditions of the dyes immobilization were found. The modified films were
shown to be perspective for sorption-luminescent determination of alkaline-earth metal ions i.e. Calcium. 

. -
-

in-vivo,  10-6 – 10-7 / ,
, -

2+, -
, -

, ,
,

[1, . 296]. ,
-

 [8, 5]. , -
 [5] 

,
-

. -

-
 [6]. 

,

2+ .
-
-

'  [10, 
11].

- .
-

, -
-  [4]. 

[8, 7]. , , -

 [14, 9]. -

.
-
-

 [9]. - -
-

, -

.
,

- -
 [12, 15,  3]. ,

-
 ( )

(Tween 20) -
,

. -
 – 

( )  ( ) [3].
-

,
-  Tween 20 

-
.

' . -
: ;  ( )

"Aldrich";  N,N'–

23H21O4N2S2I ( 1)
C37H41O8N4S2P2I ( 2), -

,  C41H57O8N4S2P2I (
3) [11].  4 %- -

 "Aldrich" ( ' -
 :  = 2 : 1). 

  Tween 20 (Merck). -
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 [2, c. 696]. 
3  6 - 9. 

, 2 -
 SiO2–  35 – 40 , -
3 -   50 – 60 .

-
-

 4 - 9. 1,2 -
 SiO2-

, -
3  6. 

 SiO2 –

S

N

S

N
+

RR

m
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 541.49 + 536-33 
. , ., . , - . , . , - .

[ZN2CR2(NCS)4(DEA)2(HDEA)2]·4

 [Zn2Cr2(NCS)4(Dea)2(HDea)2]·4  (H2Dea = ,
 = ) . , -

 Cr2O3  ZnCr2O4.

The thermal stability of the heterometallic complex [Zn2Cr2(NCS)4(Dea)2(HDea)2]·4DMSO (H2Dea = diethanolamine, DMSO = 
dimethylsulfoxide) in air and under argon atmosphere was studied. The thermolysis in air was shown to result in the formation of the 
mixture of Cr2O3 and ZnCr2O4.

.  ( )
. -

 [Cu(en)2ZnCl4]· -
 [7]  [8], -

 –  [2]. 
, -

-
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 [5, 4]. -

[Zn2Cr2(NCS)4(Dea)2(HDea)2]·4  (HDea  Dea - 
- ,

 = ),  [3]. 
.
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.
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.  [Zn2Cr2(NCS)4(Dea)2(HDea)2]·4  ( )  ( ).

 ( . )
: ;

; -
. ,

 270 ˚ .
 420 ˚

,
. -

 310-420 ˚ ,
-

 ( ).
 [1]: 

i

kS

n

 k – , S – 
, ni – .

 k 

Na2WO4·2H2O, ,
 [Zn2Cr2(NCS)4(Dea)2(HDea)2]·4 . -

,  k = 0,64 
 - 576,5 / . -

-

. -

,
 (III)  (-

1140 / ) [4]. 
 420 ˚ ,

, ,
,  47 % ZnCr2O4  53 % 

Cr2O3.
 460-640 ˚ ,

. , -
,

.
-

 (-375,8 / ) -
 (-

442,1 / ) [6]. 
. ,

[Zn2Cr2(NCS)4(Dea)2(HDea)2]·4
 ZnCr2O4  Cr2O3, -

. -
,

270 ˚ .  > 270 ˚
- .

1. , . . . – .: " ", 1969. 2. -
, . ., , . .,  , . ., , . ., -

, . ., , . ., , . . -
-

 // . – 2007. – . 26, 7. . 80-90. 
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3. , . ., , . ., , . ., , . . .
23337,   C01G 1/00, C01G 37/00  ( ). -

. - .
25.05.2007. -  . 7. 4. , . ., , . ., -

, . ., , . ., , . ., , . . . 71308 
,  H01M 4/90, H01M 4/92 ( ).

[M(II)(L)][ZnCl4]  (M(II) = Cu, Ni; L = 4,6,6- -1,9- -3,7-
-3- )

. – . 15.11.2004. – . 11. 5. -
, . ., , . ., , . ., , . ., -

, . ., , . ., , . . . 71307 ,  H01M 4/90, 
H01M 4/92 ( ).
[Co(L)Cl2][Zn( )Cl3]  (L = 4,6,6- -1,9- -3,7- -

3- ,  = ) -
. – . 15.11.2004. – . 11. 

6. , ., , . .  / .
. . . . . . . . - ., " ", 1982  

7. , . ., . ., . ., , . ., , . .,
, . ., , . . . 48544 ,  C01G 1/00 

( ).  ( )  ( )
, . – .

15.08.2002. – . 8. 8. , ., , ., , ., 
, . -

 Cu/M (M = Zn, Cd)  // . . - .
. . . – 2006. – . 47-48. – . 45-47 

 22 .0 2 . 08  

 547.759.4 
. , ., . , - . , . , .,

. , . . , . , - . , . , - . ,
. , .. . , . , . .

[2,1- ]

[2,1- ] . ,
:

1
,

13
 COSY, .

Reaction of isoindolo[2,1-a]benzimidazoles with maleimides was studied. Obtained adducts were studied with NMR 
1
H,

13
C, and 

COSY spectroscopy techniques, X-Ray. 

.
-

 [5; 6; 7]. , ,
, , -

, -
-

. -
, , -

 18 -

 10 -
 [2], 

-
,

.
' .

4a,4b,4c  [1; 3; 
4]. -

 ( ) -
 Silufol UV-254, 
 :  1:2. 

 ( )
1 13

Bruker  400 -
 (CDCl3, DMSO-d6), -

 –  ( ).
. 8- -11H- -

[2,1-a] 3a.
25  3,86  (0,025 ) 4- -1,2-

 4,95  (2- )
(0,025 )  5 . -

 150 °  3 . -
- . -

, ,
.  5,1  (67,7 %), t =288 °C 

5- -8- -11H- [2,1-a] -
5- 4a.
25  2,27  (0,009 ) 5- -8- -
11H- [2,1-a]  2 -

.  140 °C 
 1 . ,

, . -
 3,21  (95 %). 

 2,60  (76 %) 
, t =186 ° .

. 203  (0,5 ) 5-
-8- -11H- [2,1-a] -5-

 1 -

'  10 
0,1  (0,85 ) . -

, , -

. 405  (1 ) 5-
-8- -11H- [2,1-a] -5-

 1 -
 10 

 (1:1)  0,2  (1,7 ) -
. ,

, .
.

5- -8- -11-[3- -1- -2,5-
]-11 - [2,1-a] -5-

6a. 188  (0,5 ) 5- -8-
-11H- [2,1-a] -5- -

 93  (0,5 ) 4- -N-
 10 ,

 0,1  (0,85 ) . -
.

, '  10 ,
.  103  (37 %) t =210 °C ( .). 

5- -8- -11-[4- -1- -2,5- -
] [2,1-a] 6b.

6a '
. -

:  (1:2), -
 Rf=0.5.  43  (19 %) t =237 °C. 

3a
1
H  (400 , DMSO-d6): 5,36 . . ( ., 2 ,

CH2), 7,55-8,5 . . ( ., 7 , Ar-H).
3b

1
H  (400 , CDCl3): 3,88 . . ( ., 3 , OCH3),

5,01 . . ( ., 2 , CH2), 6,91-8,0 . . ( ., 7 , Ar-H). 
3c

1
H  (400 , DMSO-d6): 5,26 . . ( ., 2 ,

CH2), 7,17-8,34 . . ( ., 7 , Ar-H).
4a

1
H  (400 , DMSO-d6): 3,33 . . ( ., 3 ,

OCH3), 4,44 . . ( ., 3 , N-CH3), 5,77 . . ( ., 2 , CH2),
7,79-9,09 . . ( ., 7 , Ar-H).

5a
1
H  (400 , CDCl3): 2.37 . . ( . ., J1=18.2 ,

J2=5.3 , 1H, Hc), 2.8 . . ( . ., J1=18.2 , J2=6,7 , 1 ,
Hc), 2.96 . . ( . ., J1=18.2 , J2=9,5 , 1 , Hd), 3.05 . .
( ., J=21.5 , 1 , Ha), 3.23 . . ( ., J=21.5 , 1 , Ha), 3,26 

. . ( ., J=21.5 , 1 , Hb), 3.4 . . ( ., J=21.5 , 1 , Ha), 
3,55 . . 3.58 . . 3.64 . . 3.68 . . ( ., 3 , N-CH3), 3.73 

. . ( ., J=21.5 , 1 , Hb), 3.95 . . ( ., J=21.5 , 1 , Hb),
4,06 . . ( ., J=8,1 , 1 , He), 4.16 . . ( . ., J1=6.7, J2=9.5 
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, 1 , He), 4,25 . . ( . ., 1 , He), 5.42 . . ( . ., 1 ,
He), 6,79-8,54 . . ( ., 17 , Ar-H).

5b
1
H  (400 , CDCl3): 2.19-2.41 . . ( ., 6 ,

C6H4-CH3), 2,44 . . ( . ., J1=18.2 , J2=5.3 , 1H, Hc),
2,88 . . ( . ., J1=18.2 , J2=6,7 , 1 , Hc), 3,04 . .
( . ., J1=18.2 , J2=9,5 , 1 , Hd), 3,15 . . ( ., J=21.5 

, 1 , Ha), 3,32 . . ( ., J=21.5 , 1 , Ha), 3,36 . . ( ., 
J=21.5 , 1 , Hb), 3.49 ( ., J=21.5 , 1 , Ha), 3.61 . .
3,65 . . 3.74 . . 3.78 . . ( ., 3 , N-CH3), 3,82 . . ( ., 
J=21.5 , 1 , Hb), 4,03 . . ( ., J=21.5 , 1 , Hb), 4,14 ( 
., J=8,1 , 1 , He), 4,25 . . ( . ., J1=6.7, J2=9.5 , 1 ,

He), 4,34 . . ( . ., 1 , He), 5,53 . . ( . ., 1 , He),
6,47-8,59 . . ( ., 17 , Ar-H).

5c
1
H  (400 , DMSO-d6): 2,41 . . ( . .,

J1=18.2 , J2=5.3 , 1H, Hc), 2,92 . . ( . ., J1=18.2 ,
J2=6,7 , 1 , Hc), 3,05 . . ( . ., J1=18.2 , J2=9,5 ,
1 , Hd), 3,18 . . ( ., J=21.5 , 1 , Ha), 3,36 . . ( ., 
J=21.5 , 1 , Ha), 3,41 . . ( ., J=21.5 , 1 , Hb), 3,56 

. . ( ., J=21.5 , 1 , Ha), 3,71-3,89 . . ( ., 9 , N-CH3

OCH3), 4,05 . . ( ., J=21.5 , 1 , Hb), 4,16 . . ( .,
J=8,1 , 1 , He), 4,27 . . ( . ., J1=6.7, J2=9.5 , 1 ,
He), 4,38 . . ( . ., 1 , He), 5,43 . . ( . ., 1 , He),
6,25-8,71 . . ( ., 17 , Ar-H).

6a
1
H  (400 , DMSO-d6,): 1.69 . . ( ., 3 ,

CH3), 2.35 . . ( ., J=18.2 , 1 , CH2), 2.74 . . ( .,
J=18.2 , 1 , CH2), 3,02 . . ( ., 3 , N-CH3), 3,19 . .
( ., 3 , OCH3), 5,13 . . ( ., 1 , CH), 6.57-7.88 . . ( .,
12 , Ar-H).

6b
1
H  (400 , DMSO-d6): 1,30 . . ( ., J=7.3 

, 3 , CH3), 3.72 . . ( ., 3 , N-CH3), 4.26 . . ( . .,
J1=7.3 , J2=2.2, 1H, CH), 7.32 . . ( ., J=7.4 , 2 , N-
Ph), 7.39 . . ( ., J=7.4 , 1 , N-Ph), 7,42 . . ( ., J=2.2 

, 1 , CH), 7,47 . . ( ., J=7.4 , 2 , N-Ph), 7,64-7,77 
. . ( ., 3 , Ar-H), 7,88 . . ( ., J=9 , 1 , Ar-H -

), 8,00 . . ( ., J=8 , 1 , Ar-H), 8,25 . .
( . ., J1=9 , J2=1.9 , 1H, Ar-H ), 8,61 

. . ( ., J=1.9 , 1 , Ar-H ).

7a
1
H  (400 , DMSO-d6): 3,74 . . ( ., 3 , N-

CH3), 3.92 . . ( ., J=2.3 , 2 , CH2 ), 7,31 
. . ( ., J=7.4 , 1 , N-Ph), 7.38 . . ( . ., 1 ,
= ), 7,41 . . ( ., J=7.4 , 2 , N-Ph), 7,48 . . ( ., 

J=7.4 , 2 , N-Ph), 7,65-7,8 . . ( ., 3 , Ar-H), 7.93 . .
( . J=9 , 1 , Ar-H ), 7,99 . . ( ., J=8.2 

, 1 , Ar-H), 8.27 . . ( . ., J1=2.2 , J2=9 , 1 , Ar-H
), 8,62 . . ( ., J=2.2 , 1 , Ar-H -

);
13

C  (DMSO-d6): 32.4 . . (N-CH3), 34.6 
. . (CH2), 112.2 . ., 116,1 . ., 118,9 . ., 127,7 . .,

128,2 . ., 128,9 . ., 129,5 . ., 129,7 . ., 130,1 . ., 
130,3 . ., 131,0 . ., 131,6 . ., 131,9 . ., 133,1 . ., 
134,5 . ., 140,8 . ., 142,2 . ., 143,8 . ., 156,3 . ., 
170,3 . . (C=O), 174.0 . . (C=O).

7b
1
H  (400 , CDCl3): 2.35 . . ( ., 3 , C6H4-

CH3), 3.73 . . ( ., J=2.3 , 2 , CH2 ), 3.75 
. . ( ., 3 , N-CH3), 7.17 . . ( ., J=8.3 , 2 , N-C6H4),

7.24 . . ( ., J=8.3 , 2 , N-C6H4), 7,48 . . ( ., J=9 ,
1 , Ar-H ), 7,55 . . ( . ., 1 , = ),
7,6 – 7,71 . . ( ., 4 , Ar-H), 8,30 . . ( . ., J1=2.2 ,
J2=9 , 1 , Ar-H ), 8,73 . . ( ., J=2.2 ,
1 , Ar-H ).

7c
1
H  (400 , CDCl3): 3.72 . . ( ., J=2.3 ,

2 , CH2 ), 3,74 . . ( ., 3 , N-CH3), 3,79 
. . ( ., 3 , OCH3), 6.95 . . ( ., J=8.9 , 2 , N-C6H4), 

7,21 . . ( ., J=8.9 , 2 , N-C6H4), 7,46 . . ( . J=9 ,
1 , Ar-H ), 7,57 . . ( ., J=2.3 , 1 ,

= ), 7,59-7,73 . . ( ., 4 , Ar-H), 8.29 . . ( . ., 
J1=2.2 , J2=9 , 1 , Ar-H ), 8,72 ( ., 
J=2.2 , 1 , Ar-H ).
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. , -
[2,1-a] ,

8- -11 - [2,1-a] , -
 5- -8- -11 - [2,1-a] -5- ,

7- -11 - [2,1-a] , 6H- -
[2',3':4,5] [2,1-a] ,  11- -6H-

[2',3':4,5] [2,1-a] -11- .
 5- -8- -11 -

[2,1-a] -5- -
, ,

 1- -5- -2-( )-[2'-(1-
R-2,5- )-2'-(1-R-2,5- ) -

]-  (R=Ph, p-C6H4CH3, p-C6H4OCH3). 
 2- -N- -

 - 5-
-8- -11-[3- -1- -2,5- ]-

11 - [2,1-a] -5-
5- -8- -11-[4- -1- -2,5- -
] [2,1-a] .

 3-
(E)-1-[2-(1- -1H- -2- ) ] -1-R-
2,5-  (R=Ph, p-C6H4CH3, p-C6H4OCH3). -

-
.

,  3,4-
, 3,4-

3,4- -

, -
.

[2,1-
] . ,  7,9-

[2,1- ] -
 ( ).

, -
,

1

,
13

, COSY. 

1 , . ., , . . . – ., 1983. 
2. , . . -

:
: . ... - .  – ., 2005. 3. , . ., -

, . ., , . ., , . . -
 // . .

. – 1975. – . 41, 4. – . 390–393. 4. Lyaskovskyy, V.V., 
Voitenko, Z.V., Kovtunenko, V.A. 11H-isoindolo [2,1-a]benzimidazoles // 
Chem. Heterocycl. Compounds – 2007. – Vol. 43, 3. – P. 253–276. 5. 
Voitenko,  Z.V., Pokholenko,  O.A., Chkarov, O.O., Shishkin, O.V. Structure 
of the cycloaddition adducts of pyrido[2,1-a]isoindole with maleimide 
derivatives: X-ray diffraction analysis and 1H NMR variable temperature 
spectra // Eur. J. Org. Chem. – 2001. – Vol. 7. – P. 1401–1405. 6. Voitenko,  
Z.V., Pokholenko,  O.A., Ilkun, O.T., Mazieres,  M.R. Benzo[f]isoindole 
derivatives from cycloaddition reaction of 2,4-dimethylpyrimido[2,1-
a]isoindole and maleimides // Compt. Rend. Chim. – 2006. –Vol. 9, 11–
12. – P. 1482–1487. 7. Voitenko, Z.V., Samoilenko,  V.P., Kovtunenko, V.A., 
Gurkevich, V.Yu. Cycloaddition in condensed isoindoles 1. Preparation of 2-
aryl-3-methyl-4-oxo-3,4-dihydroquinazoline. // Chem. Heterocycl. 
Compounds – 1999. – Vol. 35, 5. – P. 600–607. 
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The catalytic activity in the hydrogen oxidation reaction has been examined for supported Pt–NbOx and Cs
+
/Pt–NbOx catalysts. It has 

been shown that the composite catalysts show higher catalytic activity than traditional catalysts with the same content of supported 
platinum. By XRD, XPS and electron microscopy it has been determined the active surface formation – oxygen deficient oxides NbOx.
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New catalytically conditions that make possible to obtain adducts heterocyclic systems with  maleinimidics by Michael reaction 
have been discovered. Formed products of reactions have been investigated by 

1
H NMR spectroscopy methods. 
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 50  2 
 4- -1,2,4- -3- -

-
 ( ) ,

. -
 24 . ' ,

.
: 57 % 

5. .
 50 

4,5 -
,

,

 24 . (
). ' , -

.
: 90 % 

. -
, -

-
. -

-
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,
,  –SH, -NH2 -

-
. ,

, -
 ( ). -

( )-  N- -
-

' -N,
.

. ,

.
-

. ,
1
H .

1

-
 2 – 6 . . -

 1:1  abc 
: a b -
,

16,8 – 18,4 -
.

N
R

Het

Hc

Ha Hb O

O

3 R= -(NO2)C6H4;
1

 (400 MHz, 
d6) . .: 2,936 ( .  1H, 

3
J=18,4 Hz, 

2
J=3,6 Hz), 3,446 ( . .

1H,
3
J=18,4 Hz, 

3'
J=9,6 Hz), 4,619 ( . . 1 ,

2
J=3,6 Hz, 

3
J=9,6 Hz), 7,604 ( . 2H), 8,338 ( . 2H), 8,448 ( . 1 ),

14,160 ( . 1 ). R= -(OCH3)C6H4;
1

 (400 
MHz, d6) . .: 2,933 ( . . 1 ,

 3
J=16,8 Hz, 

2
J=2,4

Hz), 3,404 ( . . 1H, 
3
J=16,8 Hz, 

3'
J=9,4 Hz), 3,818 ( . 3 ), 

4,540 ( . . 1 ,
2
J=2,4 Hz, 

3
J=9,4 Hz), 6,983 ( . 2 ), 7,042 

( . 1 ), 7,190 ( . 2 ), 14,169 ( . 1 ).
 R= C6H5;

1
 (400 MHz, d6) . .: 

2,926 ( . 1 ,
3
J=16,8 Hz), 3,390 ( . . 1 ,

3
J=18,4 Hz, 

3'
J=9,6 Hz), 4,565 ( .c. 1H), 7,277 ( . 2 ), 7,428 ( . .

3 ), 8,464 ( . 1 ), 14,182 ( . 1 ).

R= -(Br)C6H5;
1

 (400 MHz, d6)
. .: 2,932 ( . . 1 ,

3
J=18,4 Hz, 

2
J=4,8 Hz), 3,447 ( . .

1 ,
3
J=18,4 Hz, 

3'
J=9,6 Hz), 4,649 ( . . 1 ,

2
J=4,8 Hz, 

3
J=9,6 Hz), 7,775 ( . 2 ), 8,169 ( . 1 ), 8,271 ( . 1 ),

8,408 ( . 1 ), 14, 160 ( . 1 ).
4 R= CH2C6H5;

1
 (400 MHz, d6)

. .: 2,908 ( . . 1 ,
3
J=18 Hz, 

2
J=4 Hz), 3,267 ( . . 1 ,

3
J=18 Hz, 

3'
J=9,2 Hz), 4,270 ( . 2 ), 4,581 ( . . 1 ,

2
J=4 Hz, 

3
J=9,2 Hz), 7,272 ( . 5 ), 8,329 ( . 1 ), 14,116 ( . 1 ). 

5 R=2,5-(CH3)2C6H3;
1

 (400 MHz, 
d6) . .: 2,48 (c. 3H), 2,908 ( . . 1 ,

3
J=18 Hz, 

2
J=1,2 Hz), 3,17 ( . 3H), 3,253 ( . . 1 ,

3
J=18 Hz, 

3'
J=9,2 

Hz), 4,560 ( . . 1 ,
2
J=1,2 Hz, 

3
J=9,2 Hz), 4,570 ( . 3H), 

7,26 ( . 7H), 8,29 ( . 1H), 14,08 ( .1H).
R= -(NO2)C6H4;

1
 (400 MHz, d6)

. .: 2,938 ( .  1H, 
3
J=18,4 Hz, 

2
J=1,6 Hz), 3,450 ( . .

1H,
3
J=18,4 Hz, 

3'
J=9,2 Hz), 4,621 ( . . 1 ,

2
J=1,6 Hz, 

3
J=9,2 Hz), 7,604 ( . 1H), 7,760 ( . 2 ), 8,238 ( . 2H), 8, 

506 ( . 1 ), 13,910 ( . 1 ).
6  R= -NO2C6H4;

1
 (400 MHz, d6)

. .: 2,900 ( . . 1 ,
3
J=18 Hz, 

2
J=4,8 Hz), 3,357 ( . . 1 ,

3
J=18 Hz, 

3'
J=9,6 Hz), 3,801 ( . 3 ), 4,342 ( . . 1 ,

2
J=4,8 

Hz,
3
J=9,6 Hz), 6,965 ( . 2 ), 7,143 ( . 2 ), 8,396 ( . 1 ).

7 R= -(OCH3)C6H4;
1

 (400 MHz, 
d6) . .: 3,179 ( . . 1 ,

3
J=17,6 Hz, 

2
J=9,2 Hz), 

3,372 ( . . 1 ,
3
J=17,6 Hz, 

3'
J=9,6 Hz), 3,826 ( . 3 ), 

5,638 ( . . 1 ,
2
J=9,2 Hz, 

3
J=9,6 Hz), 6,939 ( . 1 ), 7,001 

( . 2 ), 7,258 ( . 2 ), 7,400 ( . 1 ), 7,825 ( . 1 ).

1. , ., , .
2- // . . - .  . . – 
2005. – . 42.  2. , ., , ., , .  7,9-

[2,1- ] // . . - .  . 
. – 2005. – . 42. 3. , . . “ ". –

: “ ".,1997. - . 87-90. 4. , ., , . -
- .

1,2-  // 
 – 1990. – . 2. – . 190-202. 5. -

.  6. .: , 1953. - . 312. 6. 
.  7. , -

, 1966. - . 43. 7. , ., , .
 / . . . . . . . . . .: ,1999. - .

360. 8. Eitel, M., Pindur,  U. Reactions of 2-vinylindoles with 
carbodienophiles: Synthetic and Mechanistic Aspects // J. Org. Chem. - 
1990. - Vol.55, 19. - . 5369. 9. Reuschling, D-B., Krohnke, F. // Chem.
Ber. – 1971. – Vol.104., 7. - P. 2103-2109. 10. Kovtunenko, V., 
Voitenko, Z. The chemistry of isoindoles // Russian Chemical Reviews – 
1994. – Vol. 63, 12. – P. 997-1018. 11. Voitenko, Z., Pocholenko, O.
Structure of the cycloaddition adducts of pyrido[2,1-a]isoindole with 
maleimide derivatives: X-ray diffraction analysis and 1H NMR variable 
temperature spectra // Eur. J. Org. Chem. – 2001. – Vol. 7. – . 1401-1405

 10 .0 2 . 08  

 541.1:546.273.171 
. , - . , . , - . , .- . , . , .

 B–B2O3–BN  5 

 B–B2O3–
BN  5 . ,  – -

. -
, ,  – .   

The melting diagram of the B–B2O3–BN ternary system at 5 GPa has been calculated in the framework of phenomenological 
thermodynamics models. The literature data has been used for the model stability parameters and the unknown interaction parameters
of models have been defined from the experimental studies of the phase equilibria. The diagram is characterized by the existence of two 
eutectic, one peritectic and the maximum in univariant eutectic line invariant equilibria. 

. -
' , -

- , .

,
cBN  B4C [1]. -

: 6 -

 B6N,

2 3 ( ) -
 hBN . -

,

6  B6N, ,
 [2-4].  [3, 4] -

,
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 B–B2O3

B–BN .
-

 B–B2O3–BN 
 5 .

. -
 (

),  [7], ,
: B2O3, cBN, hBN, B6O,

B13N2, -
, -

 B–B2O3   B–BN 

 B–B2O3–BN.

-
:

2 3 2 3 2 3 2 3

2 3 2 3 2 3 2 3, , ,

ln ln lnL o L o L o L

B B BN BN B O B O B B BN BN B O B O

B BN B BN B B O B B O BN B O BN B O

G x G x G x G RT x x x x x x

x x E x x E x x E
,

2 3
,o L o L

B B OG G  – 

 ( ) ,  [6],
o L

BNG – -

 – 

[8],
2 3 2 3, , ,, ,B B O B BN BN B OE E E –

 B–B2O3, B–BN, BN–B2O3,
 [3, 4, 6] .

 �-
, �-  B2O3  [5], 

hBN  cBN –  [8], B6O –  [3]  B13N2 –  [4]. 

0

p

mV dp ,
mV  – -

'  �. , -
, -

,  [3, 4, 
6], : ' , -

-
,

,
; -

 – .
'

' :

2 3 2 3

L L L L

m B B B O B O BN BNV x V x V x V .

 B–B2O3–BN
 5 , -

, .1, -
 – . 2.

BN 

B2O3

B

20 30 40 50 60 

40 

60

70

80

9010

20

30

40

50

N, .%

, .% 
O, .% 

hBN 

cBN 

3
2
0
0

 

13N2
6O

e4

p

P1

E1

E2

e2

e3

6O

13N2

B

Max 

B2O3

10 

.1. – N– 2 3  5 
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e1            2400 K  

L  B6O + B 

e2              1320 K  

L  B2O3 + B6O

p1               2600 K 

L + cBN  B13N2

e4               2380 K 

L  B + B13N2

Max              2550 K

     L  B2O3 + cBN 

P1               2480 K 

L + cBN  B6O + 
B13N2

E1               2320 K 

L  B + B6O + 
B13N2

E2               1300 K 

L  B6O + B2O3 + 
cBN 

e3             1310 K 

L  B2O3 + cBN 

B-B2O3-BN B-BN B2O3-BN B-B2O3

. 2. – N– 2 3  5 .

-
: L � B + B6O + B13N2 (E1,

2320 K), L � B6O + B2O3 + cBN (E2, 1300 K) -
: L + cBN � B6O + B13N2 (P1, 2480 K), -

 L � B2O3 + cBN 
2550 K,  B6O–
BN . 

.

 B–B2O3–BN  5 . -
, -

 – -
.
-

, -
,  – -

.
, -

 5  B–B2O3–BN
 B6O  cBN. 

3220  cBN 
 hBN -

.  B13N2

-
 (2320-2600 )

 (84-93 . % 
10 . % ).

1. .  3 . . 1. -
 / . . . . . – .: . , 1986. 

– 280 . 2. , . ., , . ., , . ., -
, . . // . . – 2005. – 3. – . 14–18. 3. -

, . ., , . ., , . . // . – 
2005. – 6. – . 27-34. 4. , . ., , . ., -

, . . // -
 – . . .

. – . 9. – .: , 2006. – . 163–167. 5. -
 / . . . -

, . . , . . . – .: , 1981. 6. -
, . ., , . ., , . . // . – 

1999. – 2. – . 49-53. 7. , . ., , . ., -
, . ., , . ., , . ., , ., , . // -

. – 2008. – 1. – . 23-30. 8. Solozhenko, V.L., 
Turkevich, V.Z. , Holzapfel, W. // J. Phys. Chem. B – 1999. - Vol. 103, No. 
15. – P. 2903-2905. 

 25 .0 1 . 08  

 546.87'42'41'56 
. , . . , . , - . ,

. , . . . , .

 BI2SR2CACU2O

 Bi2+xSr2-xCaCu2O8+

(0 0,1)  Bi2-xSr2Ca1+ Cu2O8+  (0 0,2). , ,
. ,

.

The samples Bi2+xSr2-xCaCu2O8+  (0 0,1) and Bi2-xSr2Ca1+ Cu2O8+  (0 0,2) were synthesized using the ceramic technique with 
precursor. For Bi2+xSr2-xCaCu2O8+  and Bi2-xSr2Ca1+ Cu2O8+  a homogeneity region, structural parameters, electrophysical properties, 
oxygen nonstoichiometry depend on their composition (x) and Tc

on
 value was study. Shown, that the value of Tc

on
 does not depend on 

the value of oxygen index .

. -
 ( )

Bi2Sr2CaCu2O  (Bi2212). 
,

 [6]. 

. ,

2212, -
-  Bi-Sr-Ca-Cu-O -

 Ca/Sr [10]. 
 Bi2212 -
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,
 Bi

3+
/Sr

2+
 Bi

3+
/Ca

2+
,

Ca/Sr -
 [1-2,4-5,9].

' .
 Bi

3+
/Sr

2+
 Bi

3+
/Ca

2+

,
 Bi2212. 

 Bi2+xSr2-xCaCu2O  Bi2-xSr2Ca1+ Cu2O  (0 0,2)

 [3]. 
 " . ". ,

 [8]. -
.  SrCO3, CaCO3, CuO -

 2:1:2, 
 800 

0

12 . - -
 CO3

2-
- .

,
,

840
0

 72 .
- -

 UR-10  1200-
1800 

-1
,  KBr. 

-

( -3 ; uK  Ni-  ). -
 1 ./ .

-
 300-78 -

- .

 [2]. 
.

,  Bi2+xSr2-xCaCu2O

(0 0.1) x -
a  ( .1). -

' -

V. ' -
 Bi

3+
 (r=1.16 ),

 Sr
2+

 (r=1,26 ).  Bi2-xSr2Ca1+ Cu2O

(0 0.2) x -
a, ' -

 ( .1), ' -
 Bi

3+
 (r=1.16 ),

2+
 (r=1,12 ).

Bi2+xSr2-xCaCu2O  0 x  0,1, 

Bi2-xSr2Ca1+ Cu2O  - (0 0,2).
 Bi-2212 -

 Bi-2201,  Ca2CuO6, SrCu2O3, CuO. 

 Bi-2212 .

 1

 Bi2+xSr2-xCaCu2O  (0 0,1)  Bi2-xSr2Ca1+ Cu2O  (0 0,2).

a 0,0001,  c 0,001,  V 0,001, Tc
on

Bi2Sr2CaCu2Oy 0.3824 3.081 0,451 94 

Bi1,95Sr2,05CaCu2O8+ 0.3830 3.085 0,453 87 

Bi1,9Sr2,1CaCu2O8+ 0.3835 3.086 0,454 - 

Bi1,95Sr2Ca1,05Cu2O8+ 0.3818 3.078 0,449 88 

Bi1,9Sr2Ca1,1Cu2O8+ 0.3815 3.076 0,448 - 

Bi1,8Sr2Ca1,2Cu2O8+ 0.3812 3.073 0,447 - 

Bi2+xSr2-xCaCu2O  (0 0,1)  Bi2-xSr2Ca1+ Cu2O  (0 0,2)
 77-300 ,

 77 
=0,05 ( .1). 

 77 
.

-
. -

 Bi-2212 
, -

,

,
- .

, -
-

. -

 Bi2+xSr2-xCaCu2O8+

(0 0,1)  Bi2-xSr2Ca1+ Cu2O8+  (0 0,2). 

 ( ),
 +3. 

 2 

( )

( )  Bi2+xSr2-xCaCu2O8+  (0 0,1)

Bi2-xSr2Ca1+ Cu2O8+  (0 0,2), , -

 ( ) y=8.18  Bi2+xSr2-xCaCu2O8+

y=8.17  Bi2-xSr2Ca1+ Cu2O8+

 Bi-2212 .

 2  

 ( )  ( )  Bi2+xSr2-xCaCu2O8+  (0 0,1)

 Bi2-xSr2Ca1+ Cu2O8+  (0 0,2).

x y (Bi_Sr) y (Bi_Ca) x  (Bi_Sr)  (Bi_Ca) 

0 8.2 8.2 0 0.2 0.2 

0.05 8.18 8.17 0.05 0.205 0.195 

0.1 8.15 8.15 0.1 0.2 0.2 

0.2  8.12 0.2  0.22 

 ( 0,1) - .
-
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-
 Sr

2+ 2+

 Bi2O2

. ,

-
 Bi

3+
/Ca

2+
.

,
,  Bi-

2212 -

, -
2+ 

 Bi
3+

.
-
-

 Bi2+xSr2-xCaCu2O8+  (0 0,1)  Bi2-xSr2Ca1+ Cu2O8+

(0 0,2) . ,
,

, ' .

1. , . ., , . ., , . ., . -
, ,

Bi2Sr2CaCu2O8+ . // : , , .-1993.- .
6, 9. - . 1863-1877. 2. , . ., , . ., , . .

.
. // C :

, , .-1991.- . 4, 7.- . 1391-1399. 3. , . .,
, . .  Bi2-

LnxSr2CaCu2O8+z, (Ln - La, Nd, Y, Ho, Lu). // . . . - 2007. - .
73, 7-8. - . 80-84. 4. , . ., , . ., , . .,

, . ., , . .

Bi2Sr2CaCu2O8+  // . . . - 2002. - . 68, 8. - . 82-85. 5. -
, . ., , . ., , . .

 // . .
- 1992. - . 28, 3.- . 453-471. 6. , . ., , . . -

. // 
. - 2000. - . 69, 1. - . 1-34. 7. , . ., -

, . ., , . . -
- . // . . . - 

1990. - . 35, 7. - . 1635-1644. 8. , ., , . -
. .: , 1970. - 360 . 9. Niu, H., 

Fukushima, N., Ando, K. Effect of oxygen content and strontium calcium 
ratio on superconducting properties in bismuth strontium calcium copper 

oxide (Bi2Sr2-xCa1+xCu2O8+ ). // Jpn. J. Appl. Phys. - 1988. -Vol. 27, 27.- P. 
L1442-L1444. 10.  Taraskon, J.M., Le Page, Y., Barboux, P., Hull, G.W., et 
al. Crystal structure and physical properties of the superconducting phase 
Bi4(Sr.Ca)6Cu4O16+x // Phys. Rev. B. - 1989. - Vol. 37, 16. - P. 9382-9389.  

 08 .0 2 . 08   

 541.183:546.87 
. , ., . , . . , . , - .

(III) -

 3-

(III) ,  3- -
 ( ). (III)

. , -
,  Bi:SH ~ 1:2. -

, - (III), -
 1  / 0,1 .

Optimum conditions of the bismuth(III) sorption on the silica gels, chemically modified by mercaptopropyl groups (MPS), are 
established. The sorption activity of MPS in optimal conditions in relation to bismuth(III) depending on the degree of surface filling by 
grafted groups and on the geometric parameters of matrix was researched. It was established, that, independently of a concentration of 
grafted groups on the surface of MPS, complexes with composition Bi:SH~1:2 are mostly  formed. It is shown, that MPS can be used for 
sorption-photometric determination of bismuth. Upon the treatment of the sorbate by thiourea solution the level of photometric 
determination of bismuth in the sorbent phase is 1 kg/0,1 g of the MPS.   

. -
-

. -
, , -

 [1].  
,

. ,
 [3]. 

, -
,

 ( ) [5]. 
-

 (III), -
,

-
 Bi(III). -

 Bi (III) -

,

,
.

.
Bi(NO3)3

( Bi(III)=1 /  1  HNO3)
10 / . 0,1 

.
 Silika 60 -

 Merck ( 370 
2
/ ,

 12 ) [4].  3-
 (  Merck). -

 6  : 

+

C2H5O

C2H5O

C2H5O

Si (CH2)3

OH

OH

100-1100C

O

O

Si (CH2)3

OC2H5

+ 2 C2H5OH

100-1100C

SH

SH
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-
 10 .

-

 3-
. -

: -
 100  1 

' -
 1·10

-2
/

. -
 1·10

-2
/

-
. -

 ( / ) :
CSH = (VI·CI-Vt·Ct)/m,

 VI, Vt – ' -
, ; CI, Ct – 

( / ); m –  [2].
,

 0,1 , -
 25 

 0,1-3  HNO3.

 10  ( ,
).

 Bi(III) -
-  “ -3- 1" 

' '  “ - -
" = 223,1 . -

,  Bi(III) 
1; 2; 3; 5; 8; 10 /  0,1  HNO3.

. ,
,

.

 0,1 – 1 .
 HNO3  3 -

 45 %. ,

.

 (  1). 
-

, ,
.

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0 0,05 0,1 0,15 0,2
C , /

Ck,

/

.1. (III): 1 – -2, 2 – -3

,
,

/  Bi(III), /

-1 0,06-0,1 0,36 0,12 Bi:SH = 1:3 

-2 0,06-0,1 0,25 0,12 Bi:SH = 1:2 

-3 0,06-0,1 0,2 0,11 Bi:SH = 1:2 

-4 0,06-0,1 0,11 0,06 Bi:SH = 1:2 

-5 0,16-0,2 0,22 0,11 Bi:SH = 1:2 

-6 0,32-0,5 0,1 0,07 Bi:SH = 1:1  1:2 

-1 (  100 % -
) -

 Bi:SH ~ 1:3, ,
-

 Bi:SH ~ 1:2. 
 “ "

.

 ( ) -
 = 370 , -

 (  2).

 Bi(III) .
,

-1 -5  0,11 / , -6 – 
0,07 /  (  3). 

-
, -

,
.

.
 (III) -

.
 ( 300  0,1 

 (III)). 
-

- . , -
-

,  Bi  1  / 0,1 
 [4]. 
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0
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1
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0
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0,04

0,06

0,08

0,1

0,12

0,14

0 0,05 0,1 0,15 0,2 0,25

, /

,

/

.2.  Bi(III) -3 
(  – 50 %): 1 – 250  Bi(III), 2 –
 500  Bi(III), 3 – 1,75  Bi(III),  – 0,1  HNO3, m =0,1 .3. (III):

1 – -1, 2 – -5, 3 – -6

-
 KJ. 

 2  KJ  2  H2SO4 -
-
-

 [BiJ4]
-

4 / , . -
 10 % -

, , -
.

 = 400 , -
 (III) 

.
 (1  / 0,1 ).

,
- -

.

1. , -
 / . . . . - ., 1986. 2. , . ., ' -

, . . . – ., 1972. 3. , . . -
. – ., 1972. 4. , . ., -

, . ., , . ., , . . -
, ,

-  // . . – 2004. 
– . 66, 1. – . 88-94. 5. Trokhimchuk, A.K., Tsyganovich, E.A., 
Losev, V.N., Buyko,  E.V. Processes of Bi (III) complex formation on silica 
gel surface chemically modified with thiocarbamide derivatives // Theoretical 
and experimental studies of interfacial phenomena and their technological 
applications : X Ukrainian-Polish Symposium, Lviv – Uzlissia, 2006.  

 03 .0 3 . 08  

 543.2, 542.61, 611.185.1 
. , ., . , . . .

-
. - -

.

The advantage and possibility of the cloud point extraction for the preconcentrating of the pharmaceutical preparation and bio-
active material were onsidered. Possibilities of application of the phenol - induced cloud point extraction for the preconcentrating of the 
labile substances are investigated. 

, -

.
-

. -

-
 ( )

[4, 13, 16]. -
,
-

' . -
, ,

 [1, 9, 17]. 
, -

,
, -

-
 [8, 11]. -

-
,

,
.

,  [19] -
-

. -

PONPE 7,5. -
. -

 1,11 10 5

3,7 10 5 / , . , -
-

-
. -

,

.
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 [14] 
' -

-  (MS MALDI-TOF). 
 Triton X-114. -

-
 NaCl. -
.

 923±66  67±2 / , -
.  15 -

 ( - -
). ,  – 

. -
- – -

, -
 (  <0,80 %) -

.
 [12] -

- -

(sodium dodecanesulfonate). 
 0,01-0,004 / -

 7 %. ,
, , -

.
 [3] -

- -
: -
.  - 

- -
.  72 %. -
 -0,01 / .

-
 ( ). -

-
.

 [18] -
-

 Cortex fraxini  -
 ( ). Cortex fraxini, 

fraxini chinensis Roxb, -
, -

. -
 C. fraxini 

– , : -
' , -
. -

- .

Genapol X-080. .
, -

 (  2005)   C. 
fraxini,  5 % Genapol X-080 -

.
 [2] a -

-
.

 (5-[2-(3- - -2- -
) ]-3 -1,2,4-
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Thermochemical properties of alloys in system silicon-magnesium are defined by calorimetric method at 1200 K, and thermo-
dynamic activities of components are modeled from liquidus coordinates. 

. -
, ,

,
. '

, -
- , -

. -

-
, .

 Si-Mg 
 1350  [8], 

 1389  [5]  1130  [7]. 
, -

 Si-Mg 
 1200 . ,  [8] 

. -
,

Six  0,09 ,  0,09 Six  0,14 

, Six  0,14 

. -

,  = 1200 Six = 0,09 -

.
 Si-Mg [3] -

, -

 ( Six = 0,09). 

, -
 -52 ±3 / .

,  [7-8] -
.

 Si-Mg  1350 , -

 [8], SiH

. , SiS

,

© ., ., ., 2008



. 46/2008 ~ 43 ~

' . '

, Six = 0,333 , -
, -

. ,
Si i Mg , -

, ,
 Si-Mg .

 Mg-Si 
Mg2Si,  1085° ,

 Mg 0.47  0.9884, 
 945 °  637.6 ° .

 Mg2Si  [4]  -
26.3 / .

 Si 

 0  xMg  0.47 :

a Si = exp( S (Si)*(Tliq-T (Si))/RTliq),  0.47  xMg

0.9884 – - :
(Si) = 

=

2
melt liq2

melt 2 melt liq 2 2

2 2 2 22

T -Tx
S (Mg Si)*(- * (T -T ) y * )

x -y (x -y )

x

y

dx

- : xMg*dln Mg + 
xSi*dln Si = 0  Mg  Mg-Si. 

 [2], 
 Mg-Si. -

 1000-1300 °  Si  ( ,
=1300  p(Si)=0.0021 ). ,

 Mg. , -
 Mg.  Mg 

,
. ,  Si 

Mg-Si  0  xMg  0.47  1-0.7, -
 Mg  Mg-Si -

 xMg 0.7  xMg  1 ( .1 ). 
 xMg 0-0.47 

-
 Mg  Si  Mg-Si -

'
(a-b*Tliq)xMg

2
 = S (Si)*(Tliq-T (Si))-R* Tliq *ln(xSi); 

 Mg-Si 

H = a*xMg*xSi. , SiH = a = -44 / .

-
, -

.
.1( )  Mg-Si, 

Mg-Ge, Mg-Sn, Mg-Pb. ,

.  a(Mg)- -
 Si 

- ;  a(Mg)# -  [8]; 
a(Mg)-  – ,

 [2]. 

)

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 0,5 1x(Mg)

a

a(Si)-

a(Mg)-

a(Mg)-  [2]

a(Mg)-[8]

)

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 0,5 1x(Mg)

a

Mg(MgSi) Si(MgSi)

Mg(MgPb) Pb(MgPb)

Mg(MgSn) Sn(MgSn)

Mg(MgGe)

. 1.  Mg  Si ( )  Mg-Si,Ge,Sn,Pb ( )

)

0

5

10

15

20

25

30

0 0,5 1x(Mg)

-
H

,
/

Sn

Pb

Ge

Si

)

0

5

10

15

20

0 0,5 1x(Mg)

-
H

,
/

(1)

 [8]

. 2.  Mg-Si,Ge,Sn,Pb ( );
 Mg-Si,  ( )



~ 44 ~

 Mg-Si -
, :

1 1
p p

l So

T T
;

1 1 1lno

p

l l So

p T
RT a ;

1 . 11,
ln ln

p

l l

p pT
RT G RT x ;

.

1 1 .,1 1ln lH T S G RT x . (1) 

1H
.

1S -

, ,
. ,

-
- -

, , .
-

,  (1) 
:

2 2 .,1 .,1 1( ) lni i

i p i p
i i

a x T b x S T T RT x .

-
, -

, -
-

' , ,
. -

' .
, -

 3-4 .

1

lT
G

.

1
T

G .

,
2  3 

.

pT x , -

5  0,01 -

. ix  (2, 3 

), .
,  2. 

, , -
 Mg-Sn  Mg-Pb, -

-
. -

-
 Mg2Si, Mg2Sn, Mg2Pb. -

 Mg-IVa- -
 xMg=0,6.  

, -
,  Mg-Si 

 -51±2 
/ , 2=-

43 / .
.2,

( .1 - ) -
 ( .1 –  [8]). -

 Mg. ,
H = a2*xMg*(1-xMg) , H = 

a2*f*(1-f)*k,  f = xMg/((1-k)* xMg+k),  k = 1/(1-xmaxMg)-1
(
xmaxMg=0,6),  ( .2 - )

.
.2 -

 Mg-Si,Mg-Ge,Mg-Sn,Mg-Pb. 
,  Mg-Ge -

,
 Mg-Si  Mg-Pb .

, - , , -
 Ge (2,0) ,  Si (1,9)  Sn (1,93); -

 Mg  1,2 (  [1]). 
 [6]  ( ): Mg 0,160; Si 

0,0134; Ge 0,139; Sn 0,158; Pb 0,175. ,
-

 Mg-Si  Mg-Pb, -
. H -

 (° ): Mg2Si
1085; Mg2Ge 1117; Mg2Sn 771; Mg2Pb 550. , -

-
.

1. , . . . .: -
- , 2002.  292 . 2. , . ., , . ., , . . p-

T-x-  Mg-Si, Mg-Ge, Mg-Sn // 
 – 1983 – .19, 9. – . 1465-1469. 3. 

 / . . . . .: -

, 1998,  1. 4. , ., , . . -
 ( . .). .: . 1982, . 391. 

5. , . . -
-

. .  // .
. ... . . . ., 1981. 6. . .: ,

1979 .  4 .  7. , B.C., , . ., , . .
 Si – (Mg, Sb) // .

. .  1988. . 54,  6. . 655-657. 8. Eldidge, J.M., Miller, E., 
Komarek, K.L. Thermodynamic Properties of Liquid Magnesium-Silicon 
Alloys. Discussion of the Mg-Group IV  Systems // Trans. Met. Soc. AIME. 
 1967.  Vol. 239, 6.  P. 775-787. 

 07 .0 3 . 08  

 543.422, 661.183.1 
. , . . , . , . . ,

. , . . , . , . .

- -

- -
- , . -

 " " -
- .

The influence of the different type of surfactants on the analytical signal of flame atomic absorption determination of heavy metals was 
investigated. The possibility of the decrease of the limit determination of lead, manganese and cadmium at the expense of modificating 
actions of non-ionic surfactants was shown. On the example of nickel and lead the influence of charge of the surfactant and "magical" 
action of the critical micelle concentration on the detection sensitivity of atomic absorption determination of heavy metals was shown. 
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 SI –  I SI – AL – 

 Si – Dy(Ho, Er)  Si – Al – Dy(Ho, Er)  – -
 1800  10 . ,

. - , ,
.

The thermochemical properties of melts of binary systems Si – Dy(Ho, Er)  and three-component systems Si – Al – Dy(Ho, Er) along
one –  two cuts for each system at 1880   10  are studied by the method of a calorimetry in the isothermal hyperthermal calorimeter. 
Established, that all studied alloys will be derivated with allocation of a significant amount of a heat. In all an interval of structures the 
thermochemical properties are counted from the data for double boundary systems on equations Bonnier-Cabo, Tup, Colier. 
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, ,
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 Si – La (1821 K)  Si – Gd (1813 K) 

x – H – H 10
3

– H – H 10
3

0 0 117 0,44 0 164 0,188 

0,02 3,2 129 0,199 3,5 181 0,061 

0,04 6,4 155 0,036 7,2 191 0,0314 

0,06 9,1 182 0,006 11,9 195,5 0,0232 

0,08 12,4 186 0,005    

0,1 15,0 180 0,007    

0,12 18,8 167 0,016    

0,14 22,2 155 0,036    

 Si – Dy (1785 K) Si – Ho (1827 K) 

0 0 140 0,964 0 198 0,022 

0,02 4 187 0,0432 3,1 176,5 0,090 

0,04 7,3 205 0,0132 6,5 151 0,486 

 Si – Er (18635 K)    

0 0 173 0,141    

0,02 2,9 180 0,089    

0,04 6,9 158 0,3714    

0,06 10 147 0,756    

 Si – La 
 1920 

 [1].  ( / ).

H .

. -
, -
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SiH 0 0,1  3 0,5  3 1  3 4  3 8  3 19  3 39  3 

H 0 8,1  0,2 16  0,3 23,5  0,4 30,7  0,5 36,8  0,6 41,6  0,6 44  0,7 
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Si – Dy – 20 – 35 – 50 – 64 – 69 – 65 – 50 – 35 – 20 
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The method of thermo-programmed desorption for analysis of the surface state of catalyst is described. Several methods of 
calculation of kinetic parameters of desorption: activation energy and pre-exponential factor from desorption curves are given.
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New monomeric Cu(II) complex of  5-(2-pyridyl)-4H-1,2,4-triazole- -ylacetic acid ethyl ester (L) have been prepared. Obtained 
compound were studied by means of ESR-  and IR-spectroscopy. The molecular and crystal structure of Cu(L)Cl2 have been studied by 
the single crystal X-ray diffraction. Square-planar [CuN2Cl2] coordination configuration was found and are suggested to be due to the 
helating nature of the ligand, which interacts with Cu(II) through N2triazole  and Npyridine atoms. As an interesting peculiarity of the molecular 
structure of Cu(L)Cl2, one should note the strong intramolecular hydrogen bond between triazole hydrogen and oxygen of ester group. 
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The micellar extraction of thallium with carboxylic acids into phases of non-ionic surfactant Triton X-100  and Triton X-114  at cloud 
point temperature was investigated. The optimum conditions of micellar extraction of metal ion were established. The procedure of 
atomic-absorption determination of thallium in the natural water after micellar extraction preconcentrating was elaborated. 
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