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studied. It was established that the sensors didn't lose their sensitivity towards H2 during 9 months of their long-term operation. 
A change of the sensor signal was in the range of ±10 % for all sensors practically if a periodical calibration was applied 
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The influence of general hydrophobicity of the aliphatic amines on their distribution between the water and surfactant–rich 
phases at cloud point temperature was investigated. The possibility of the separation of amines on groups depending on their 
hydrophobicity was shown. The influence of the substrate and non-ionic surfactant concentration on the efficiency of the micellar-
extraction of amines was investigated. The correlations between the efficiency of the extraction of amines and lyophilic properties of 
the surfactant-rich phase were made. The solvation free energy of the aliphatic amines and their molecular fragments at the 
interphase transfer was calculated. 
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The influence of phenol additions on the composition and lyophilyc properties of the surfactant-rich phases of the non-ionic 
surfactant Triton X-100 formed at cloud point temperature was investigated. 
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D namic ion-exchange properties of silica immobilized with covalent ethyl-sulphonic groups was studied. It was found that 
this ionexchanger had properties of strong-acid ionexchanger and adsorbed metals by electrostatic mechanism. 
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Copolymers of 9-anthrylmethyl and 9-anthrylethyl esters of methacrylic acid with N-vinylcarbazole and 3-iodo-N-

vinylcarbazole were developed. For synthetized copolymers their spectral and electrophotographic properties were studied. 

Films based on these copolymers prossess more high photosensitivity in comparision with polyvinylcarbazole ones and can be 

applicated for hologramme recording. 
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.
 – ,

. ' -
 90–140 ° .

, , .
-

.
–V  ( . 1), -

, , -

 V , V  385, 402, 
425 ,

, , , '
,

.

32 30 28 26 24 22

,
.

.

-1

10

8

6

4

2

0

3

2
1

. 1. :
: 1 – - - (1:1) + 5 % ;

2 – -  (1:1) + 5 % ;
3 – - (1:1) + 5 %

. -
 3–5 ,  10 %- -

, -
.

. 1. -
-

 –  ( ).
, -

,
.

, -
, -

, . -
 ( ) -

. -
 (400–800 ). , -

 IV. 

 1 .

- 3ap

maxU , T

15cU , Uf

15cU , bg

15cU , bg

15cU , *

 585 10 145 65 180 
 590 20 190 80 220 
 480 0 155 100 200 

V 560 0 280 180 360 
V 550 0 160 110 220 
V  500 20 125 50 130 
V  550 0 135 100 180 

 440 25 110 50 120 
* ,  5 % .

- -  (1:1) + 5 % -
- -  (1:1) + 5 % ,

,
.

. -

. -

.
:

2
– 8,5·10

–7
; , % – 18; /

2
–

 4,0·10
–7

; , % –15. 
. , -

,
.

.

1. . ., . ., ., . . // -
. – 2001. – 37,  1 – . 8–11. 

2.  2358018, 2001. 3. . . // -
. – 1998. – 34,  4 – . 241. 

4. . .// . . – 2000 – 34,  4 – . 243. 
5. . ., . ., . .// -

. – ., 1972. 
6. .  6242161, 2001. 7. . ., . . // 

. – 1994. – 30,  5. – . 241. 8. . ,

. . // . – , 1995.
 1 0 . 0 5 . 0 6  

 541.64
. , .,

. , . . ,

. , . . ,
. , - .

1,4-  1,5- . , -
 4-  4-(2- ) . -

 70 %. 

Dimethacrylates of 1,4-aminonaphthole and 1,5-aminonaphthole have been synthesized and their reactivity in conditions of 
radical polymerization have been investigated. Kinetic parameters of their polymerization are similar to the values of 
corresponding parameters obtained for dimethacrylates based on 4-aminophenole and 4-(2-aminoethyl)phenole. In contrast with 
phenyldimethacrylates, linear soluble polymer products could be obtained up to 70 % conversion. 

.
, -

' ,
- . -

: -

 1,4-  1,5- ;
-

; .
' .

 4-  1,4- -
 1,5- -

10

8

6

4

2

0
32 30 28 26 24 22
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.
1

 "Varian Mercury 400". - -
- ’ -  "Nicolet Nexus-

470"  KBr. 
-

 [3] , -
 (0.0023 / )

0.1720 /  80 .
.

. . -
 1,4-  [2].

 1,4-
.  4-( -

) .  4.0  (0.02 ) 1,4- -
, 1.7  (0.02 )

3.1  (0.02 )
'  1.5 -

.
 (2.3 ,  51 %). 

-
.  10 , -

 1.7  (0.015 ) ,

 10 ,
 1.9  (0.015 ) -
.  5 

,

 10- . -
,

.  1.6 -
 1,4-  (  54 %). 

 ( -
 17 %. .=120–122

0
, Rf=0.5 (  – -

: : =4:5:7).
1

-  (400 , -d6), . : 9.85 
(s, NH), 7.98 (d, 1H, Ar), 7.82 (d, 1H, Ar), 7.57 (m, 3H, Ar), 
6.49 (s, 1H, =CH2), 6.49 (s, 2H, Ar), 6.02 (s, 1H, =CH2),
5.97 (s, 1H, =CH2), 5.55 (s, 1H, =CH2), 2.15 (s, 3H, CH3),
2.07 (s, 3H, CH3). -  (KBr), cm

–1
: 3324 

(NH), 3071, 2981 ( ), 1736 (C=O ), 1658 (  I), 1617 
(= 2), 1526 ( ), 1390 ( = - = ), 1267 ( ),
1223 ( ), 1149 ( - ), 1010, 955, 875 (CH2=, ),
855 (CH2=, ), 805 (2 - .),
764 (4 - .), 645 (  IV). 

 1,5-

:  5  (0.03 ) 1,5-
10  (0.094 )  10 -

.

 80  1 ,

 90  3 . -
. -

 :  = 1 : 5, 
-

 300  10 %-  NaOH. 

.  1 -

.  11 % . = 134–135 , Rf = 0.89 (
 :  :  = 4 : 5 : 7).

1
-  (400 , -d6), . .: 9.86 

(s,1H,NH), 7.89 (d, 1H, Ar), 7.71 (d, 1H, Ar), 7.61 (d, 1H, 
Ar), 7.56 (t, 2H, Ar), 7.29 (d, 1H, Ar), 6.48 (s, 1H, =CH2),
6.01 (s, 1H, =CH2), 5.96 (m, 1H, =CH2), 5.54 (s, 1H, =CH2),
2.14 (s, 3H, =CH3), 2.05 (s, 3H, CH3). -
(KBr), cm

–1
: 3306 (NH), 2979 ( ), 1732 (C=O), 1661 

(  I), 1621 (= 2), 1526 ( ), 1407 ( = - = ),
1321 ( ), 1261 ( ), 1211 ( - - ),
1149 ( - ), 1014, 938, 888 (CH2=, ), 858 (CH2=,

), 788 (3 - .), 643 (  IV).

.  1,4-
 (1) , -

 1,4-
,  ( ). -

 1,5-  (2)
 1,5-

3- . -

- .

O

O

NHO NHO

O

O

1 2

-
-
-

 80 .
. . 1 -

 ( 1 2) , -
-

 ( 3 4,
. 1). 

0 5 10 15 20 25 30 35 40
0

20

40

60

80
4

3 21

A
%

t, min

. 1. 

 80 :
1 –  1,4- ; 2 – 

1,5- ; 3 – 4-
; 4 – 4-

-
. -

, -
-

' , -
-

 15 %. -
1 2

. 1. 
V  4-  ( -

3)  4-(2- )  ( 4).

V  0.54 10
–4

0.37 10
–4

/  (V ), 0.65 10
–2

 0.45 10
–2 0,5

/
0,5

 ( ) 1 2
V ,
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 4-  4-(2- ) , -
 7 % [2]. 

 1,4  1,5-
V ,

 1-  [1; 6]. 
,

 1  2, . ,  80 
0

 16 ,

 4-  (3)  
 4-(2- )  (4) 

80  –  2 . , -

 1  2 
, -

.

.

Vp 10
4
,

/

10
2
,

0,5
/

0,5
Vp 10

4
,

/

10
2
,

0,5
/

0,5
Vp 10

4
,

/

10
2
,

0,5
/

0,5
Vp 10

4
,

/

10
2
,

0,5
/

0,5

O

NH

O

O

1

NHO

O

O

2

O

NH

O

O

3

O

O

N
H

O

4

0.54 0.65 0.37 0.45 0.49 0.59 0.45 0.55

 [2], 
 30 %, 

-

70 %. -

1617–1630
–1

[4; 5]. , 2
- -

 1621 
–1

. ,
, 2

 73 % 
 1630 

–1
, =

' .
, -

, -
Tg.

 Tg ,
-

, , -
.

. , -
-

 1,4  1,5- ,
, -

 1- . -
-

70 %, ,
- .

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

 –  // . . . – 1997
– . 63,  8. – . 124-128. 2. C . ., . ., . .,

. .  4- -
, 4-  4-(2- )  // .

. - . . – 2005. – . 42. – . 46-48. 3. . ., -
. ., . .

. – ., 1972. 4. Gunzler H., 
Gremlich H.-U. IR Spectroscopy. An Introduction. – Wiley-Vch Verlag 
GmbH, 69469 Weinheim, 2002. 5. Jakus C., Smets G., Zeegers-Huyskes 
Th. Cyclopolymerization and conformation of dimethacrylamides in polymer 
matrices // Bull. Soc. Chim. Belg. – 1984. – Vol. 93,  3. – P. 175-183. 
6. Madruga E., Roman J. Solvent influence on the free-radical polymerization 
of 1-naphthyl and 2-naphthyl methacrylate // Makromol. Chem., Rapid 
Commun. – 1986. – Vol. 7,  5. – P. 307-311. 

 1 2 . 0 6 . 0 6  

 543.3:541.183.5:546.49 
. , . . ,

. , .,
. , - .

- -

, -
.  Hg(II) 

- -  0,25–2,5 / .

Silica modified with propylthioethyleamine was proposed for selectively remove ions mercury from aqueous solutions. 
Optimum sorption conditions of Hg(II) from water by modified silica was studied and sorption-solid-photometric method for ion 
mercury determination (0,25–2,5 µg ml

–1
 ) was development. 

. -
.

.  – 
 Hg

0
,  Hg(I)  Hg(II), -

 ( ) . [12]. -
-

. ' -

. ,

 [6]. -
,

 7  [1]. 
 ( )

'
.

-
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,
( ) -

-  [3; 13; 15]. 
- ,

'  [4]. 
-
-
.

, -
-

, .
-

S- . -

-

 [2; 14]. 

-

[15; 18]. -

 SH- .

-

 N,S- ,

: -(CH2)3-S-(CH2)2-NH2 ( ).

 SH- .

-

 [16]. -

-

 (SiO2 – SN) 

- .

' .

2·10
–3

/ -

 Hg(NO3)2·H2O  100 -

 1 -

.  – 

.

-

 [7]. 

-

 [8]. 

-

-

.

 ( )

.

, -

 [5]. 

 ( )

.

 2–9 

'  0,04  CH3COOH, 3PO4

 H3BO3 '  0,2  NaOH. 

" -160 ". -

-2.

 ( ) -

 "Specord M-40" -

 14000–30000 
–1

 MgO.

.

:  (0,1 ),

 (10
–4

/ ) .

. -

 25 ,

.

.

R, % = f( ), R, % – .

-

 (0,1 ) -

 (1·10
–4

/ )

 (1–8) 

 10–15 . -

R, % = f( ).

-

 1·10
–4

–1·10
–2

/

,

. -

, /  = f [M], / .

' -

,

'  0,025–0,1 

 (m = 0,1 )

 10–15 .

.

 [9]. 

-

(m = 0,1 ), ,  25 -

 0,5, 1,0, 1,5, 2,0, 2,5 /

 10 . -

 " ".

5 .

0,2 :  –  

1·10
–3

/ ;  – 5,2·10
–4

/ -

 – 2·10
–4

/ . .

 30 -

 + Hg
2+

 + ,  + 

+ Hg
2+

 + H2Dz  + Hg
2+

 + .

. -

 Hg(II) 

,

 5–10 .

,  Hg(II) 

,

,  [17].

 Hg(II)  L- . -

,

,

-

. -

-

 1/ -f(1/[
2+

]). -

 SiO2 – SN 

 0,3 /  ( =3). -

 46,14 ( / ).

'

, -

98,5 % ( . 1). , -

 250  1000. 

-

.
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 1 . ' : mc = 0,1 ; pH = 2; t = 10 ; n= 3 

*10
–4

/:

; mc( )
V – , Sr R ·10

–3

25 1,0 0,985 0,002 0,985 246 

50 0,5 0,493 0,007 0,986 493 

Hg-SiO2 – SN 3,0 

0,1

100 0,25 0,242 0,010 0,963 960 

, -

. -

-

.

 [10], 

=1,5 [11] 

 [5], -

, -

.

 SiO2 – SN, 

Hg
2+

,  H2Dz.

,

-

. , - ,

,

, - , -

.

 SiO2 – SN -

-

-  (

) . -

- -

- .

: y = 0,3193 + 0,0802x, 

0,25–2,5 / .

.

-

 5  HNO3 .  1 .

- - -

 SiO2-SN, -

 ( )

.

.

 100  "

" ,  50 %-  HNO3

 1–2,  0,1 -

 20 . ,

,

.

 0,2 

-1·10
–3

/ .

.

 Hg 

. 2. 

 " – ".

-

.

 2 .  SiO2 – SN

: mc = 0,1 ; pH = 1 – 2; V=100 ; n = 3 

, / , / Sr

1,0 0,95±0,05  0,021 

0,50   0,43±0,038 – “ – 0,035 

0,35   0,30±0,025 – “ – 0,033 

.  Hg(II) -

.

-

-

 0,25–2,5 /  Hg(II). 

1. . ., . .

. // . .  – 1996.  

– . 51,  1. – . 116-123. 2. . ., . ., -

. ., . . - -

-  // . . . – 2001. – . 67, 

 9 – . 33-36. 3. . . :

, . – , 1997. 

4. . ., . . - -

// . . - . . 2. . – 2001. – . 42. 

– C. 17-19. 5. . . – ., 1961. 6. -

. ., . . -

. – ., 1987. 7. -

. . - -

. – , 1962. – C. 132. 8. . ., . .

. – ., 1967 – C. 30-32. 9. . ., . .,

. .

-

 // . . . – 1997. – . 52, 

 10. – . 1036-1041. 10. . ., . ., . .

. – ., 1994. – C. 155. 

11. . ., . . -

 1,2-  // . . . – 1987. – . 53,  3 – C. 294-296. 

12. . ., . ., . . -

// . .  – 1996. – . 51,  4. – . 384-397. 13. . .,

. . -

,  // . .

. – 1990. – . 56,  3. – . 267-271. 14. . ., . .,

. ., . . - -

N- -N
!
-  // . . . – 1989. – . 44, 

 4. – . 661-665. 15. Antonio R. Cestari, Claudio Airoldi Chemisorption on 

thiol-silicas: divalent cations as a function of pH and primary amines on thiol-

mercury adsorbed // J. of colloid and interface science. –1997. – Vol. 195.  

– P. 338-342. 16. Luiza N.H. Arakaki, Claudio Airoldi // Polyhedron/ – 2000.

–  19. – P. 367-373. 17. Martell A.E., Smith P.M. Critical stability constants.  

– New York. – Vol. 5. First supplement. 18. Walcarius A., DelacoteC. 

Mercury(II) binding to thiol-functionalized mesoporous silicas: critical effect 

of pH and sorbent properties on capacity and selectivity // Anal. Chim. Acta 

– 2005. – Vol. 547. – P. 3-13
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. , . . ,

. , - . ,

. , .

- -

 3-( )-

, -, - - -
(III).  " " (III) -

,  Fe(III) 3-( )-

 5-8,  0,20 
.  1,7–20  0,5–0,6 .

 2,8 10
–4

 %,  8,1 % (n=3  P=0,95). 

The influence of pH, the concentration of sulfosalicylate-, sulphate- and chloride-ions on fullness of sulfosalicylate 
complexes of iron(III) sorption has been studied. A reagent-free sorption photometric method for determining trace iron(III)  

in sulfosalicylic acid was developed. The method consists in the selective sorbtion of iron(III) sulfosalicylate complexes on  
3-(methylammony)-propyl silica at pH 5-8 followed by the elution of complexes with 0,20 M nitrate acid and measurement of the 

absorbance of eluates with adds of ammonia. The analytical range for iron was 1,7–20 g in a 0,50–0,63 g of a sample. The 

determination level and relative standard deviation were 2,8 10
–4

 % and 8,1 %, respectively (n=3  P=0,95).

. -
-

 [2; 3]. -
. . . . . .

.
-

-
, -

.
, -

.
 [1] -
(III)

- -
- -

.
 3-( )- -

-
(III) -

.
-

, -
(III)

3-( )- -
.

- -
 Fe(III) -

.
' . -

 Merck Silica Gel 60 (S =450 2/ ,
D=0,2–0,5 , d =60 Å) -

 3-( )- . -
- ,

- -
.  0,20 -

-
. -

.
(III) -

 [6]. -
, -

, .
. i -

(III) -

 5 10–5 .  10–200 3

 (2132 LKB Bromma) 
5 , ,
1–2 / .

-340. -
 5,0 -

. -
, -

 ( ) =490 -
 ( ) = 440 

-2 .
. -

 [4; 5].  1,8–2,5 -
 FeSSal+ .  4–8 

 Fe(SSal)2
– -

,  8–11,5 – 
Fe(SSal)3

3– . -
.

,  3  9 -

3-( )- . ,
-

. (III)
-

:

3 2 2 3RNO +[Fe(SSal) ] RFe(SSal) +NO .

-, -
.

-
, <4

(III), .
-

. . 1 , -
-

 5  0,20 .
,

- -
 ( . 1), -

:

2 2RFe(SSal) + SSal RSSal +Fe(SSal) .
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0,0 0,1 0,2 0,3
0

25

50

75

100

R,%

1

2

C, /

CFe:CSSal=1:2000

. 1. 
 (1) 

-  (2)
.

1 – Fe=0,5 ; SSal=1,16 10
–2

, V(HNO3) =5,0 ,
m= 0,3039 .2 – Fe= 5,0·10

–5
, V=10 , m= 0,3249 

.1 ,
,  Fe:SSal=1:2000, -

. -
 0,10 /

 5 10–5 /  (
 3,1  SSal/  1,54  (Fe/ ) -

.

, .
. 2 -

( ), -
Fe : CSSal = 1 : 50. 

, , - , -
-

(III), , - , , -
- .

. 2  H- ,
. -

 Fe(III)  63 2 / .

0 100 200 300 400
0

20

40

60

[)-6, M

a, /

. 2. 

Fe : SSal = 1 : 50.

V=20 , m=0,050 , pH 8,2 0,2; =293 1

-
 SO4

2–  Cl–- . ,
-

( )  20000- .
. -

 0,5–0,63  4 
,  10–15 .

 0,1, 0,2  0,3 -
(III),  140 /  Fe, -

 6. 
 25 , -

.
 -2 /

 0,3500 .
 5  0,20 ,

. -
 1 .

 440  1 . -

. ( ).

 1.

m , -
, mFe,

r
 Fe,

wFe, % (w ± w), % Sr

5,00  = 0,055+0,002 mFe 0,9999 27,5 5,5·10–4

5,00  = 0,051+0,002 mFe 0,9999 25,5 5,3·10–4

5,00  = 0,052+0,002 mFe 0,9991 26,0 5,2·10–4
(5,3 0,4) 10–4 0,0298

0,50  = 0,064+0,016 mFe 0,9997 4,0 7,1·10–4

0,50  = 0,051+0,017 mFe 0,9953 3,0 6,1·10–4
-

0,60  = 0,063+0,017 mFe 0,9996 3,7 6,3·10–4
(6,5 1,3) 10–4 0,0814

. -

 8 
, .

 1,7 ,
 0,63 '-

 20–25  2,8 10–5 %.
-

-

, .

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

(III) // . . - . . – 2001. – . 37. – C. 50. 2.  4478-78. 
.  2- . 3.  10555-75. 

. -
. 4. . . -

// . . – 1946. – 12.
– C. 278. 5. . ., . . -

. – . – 1961. 6. ., ., .,

. . – .,1975.
 0 5 . 1 0 . 0 6  
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. , . .

 Zr (IV) 

 Zr (IV) .
.

 Zr (IV). 

The chemistry of Zr (IV) complexing with the xylenol orange in solid – phase has been considered. Conditional constant of 
solid – phase complex stability has been calculated. The obtained theoretical data were used for development of a new procedur 
for zirconium determination. 

. '
-

. '
, -

. , '
-
-
-

- .
-

. -
-

, -
-

. , , -
 Zr (IV)  ( ) [6]. 
,

-
.

. . = 3,5 /
3
. -

Zr (IV)  ( -17 8-  1 8-  – 
 Zr (IV) [2]. -
. Zr (IV) . ,

 Zr- -F-  1  8 -
 1 : 2 : 1. -

-
.

 Zr (IV)- - -17 8 -

-
 ( ) ' .

' . -
 0,1 ,

 1 . a
.

1 10
3

 1 . 1 10
3

.
,

-46  SPECORD UV VIS, -
 – SPECORD -40,

-
-3. - -

 NEXUS  NICOLET. 
-160 -

.  Celeron-733. -

,  [14], 
-1  SELMI. 

-

-17 8  Cl  0,25–0,50 ,
, -

 [1]. 

. .  0,01  1 -
– -17 8-Cl,  [4]. 

, .
-

17 8-Cl ,
 [4]. 

-
 [6]. 

-
,

. -
-

, . -
, -

-
. -

. -

,
 [7]. 

.
 ( ) -

,
(  1). -

 (  = 80 )  ( -
 Zr (IV) : -

 Fe ( ), C2O4
2

, ; 10-  – ;
50-  – Pb ( )  Sn ( V); 1000- . . ., Cu ( ), Zn ( ),

Hg ( ), Co ( ), Sr ( ), Al ( ), Cd ( ), J , SO4
2

, S2O3
2

, F ,
;

( . . = 0,046 /
3

 50 
3

-
. '-

.
 1667 

3
/ ). -

 ((0,05 – 2,0)  10
5

).
, -

, ,

-

'
. -

-

-
. -

.
. -

, -

 [2; 3], 

, -
 [4; 9–13]. , -
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, -
,

, . -

,  1 Zr (IV) 

,  [5]. -

,

,
:

Zr
+4

 + H 5R - -17 8  Zr H 4R
2+

- -17 8 + 
+
,

.
. 1  Zr (IV), 

 L 3 .

.  [8]  [C] / a – [C], 

, -

, -

. -
.

, ,

. -

 lg  = 5,78  0,06. 

-

.

-
. -

-
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 SiO2.
. , -

, .

Fullerene containing metal complexes were immobilized on the silica surface. Features of complex formation were investigated. 
Photoluminescence spectra of obtained compounds were measured. A correlation between metal and maximum of the spectrum was 
observed. Furthermore it was determined that the structure of surface layer had a grate influence on photoluminescence spectra.
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1. . ., . ., . ., . .

60 60-  in 
vitro // . . – 2006. –  1. – . 163-167. 2. Burlaka A., 
Danko MY., Sidorik Y. Kinetic patterns of the rate of generation and content 
of oxygen radicals in EPR membranes upon chemical carcinogenesis of 
liver and breast // DAN. Ukr. – 1994. – Vol. 10. – P. 141. 3. Burlaka A., 
Sidorik Y., Prylutska S., Matyshevska O., Golub O., Prylutskyy YuI., Scharff P.
Catalytic systemof the reactive oxygen species on the C60 fullerene basis 
// Exp.Oncol. – 2004 – Vol. 26. – P. 326. 4. Didenko G., Dvorshenko D., Golub A.  
et el.. The modification of cancer vaccine prepared on the base of metabolic 
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Matyshevska O., Prylutska S., Sysoyev V., Ped L., Kudrenko V., Radchenco E., 
Prylutskyy Yu., Scharff P., Braun T. Fullerenes immobilized at silica surface: 
topology, structureand bioactivity // J. Mol. Liq. – 2003. – Vol. 105. – P. 141. 
6. Prylutska S., Burlaka A., Matyshevska O., Golub A., Potebnya G., 
Prylutskyy Y., Ritter U., Scharff P. Effect of the visible light irradiation of 
fullerene containing composites on the ROS generation and the viability of 
tumor cells // Exp. Oncol. – 2006. – Vol. 28. – P. 1. 
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 Pd(II) 
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. ,  1–4  HCl. 

The sorption of Pd (II) tin-chloride complexes on silica gel impregnated by polyhexamethyleneguanidine and following 
synthesis of sorbents' on its basis containing complexing functional groups with sulfur is researched. It is shown, that the 
palladium quantitative extraction on the given sorbents from 1–4 M HCl solutions is possible. 
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7. Donald E. Leyden, G. Howard Luttrell. Preconcentration of trace metals 
using chelating groups immobilized via silylation // Anal. Chem. – 1975.  
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 1 2 . 0 1 . 0 7  

: 543.253:543.9 

. , .,

. , .,

. , . .

-

. , -

, :  – 

, . , , , -

.

It was shown the possibility of modification of carbon electrode with silica and haemoglobin based thin film using method of 

electrodeposition. The optimal conditions of electrode modification under which stable homogeneous coating was obtained were 

determined, i.e. concentration of cationic surfactants and haemoglobin in the silica sol, potential and time of electrodeposition. 

Haemoglobin encapsulated in the film obtained under these conditions was electrochemically and catalytically active. 
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. , - . ,

. , .

Eu1-XPrXBa2Cu4OY (0 X 0,5)  Eu1-XTbXBa2Cu4OY (0 x 0,5)

 Eu1-xPrxBa2Cu4Oy  Eu1-xTbxBa2Cu4Oy (0 x 0,5). -
. ,

 ( ) .
.

The samples Eu1-xPrxBa2Cu3Oy  Eu1-xTbxBa2Cu4Oy (0 x 0,5) were synthesized by ceramic technique. The structural parameters 
electrophysical properties and oxygen content depend on their composition were study. The electrophysical properties depend 
on the type of atom REE was investigate. 
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 1 . ,
 Eu1–xLnxBa2Cu3Oy  Eu1–xLnxBa2Cu4Oy (Ln=Pr, Tb: 0 x 0,5)

a, Å 0,004 , Å 0,002 V, Å 0,23 Tc, K
EuBa2Cu4Oy 3,843 27,324 406,79 108–85 8,00 

Eu0.95Pr0.05Ba2Cu4Oy 3,840 27,438 409,44 110 8,00 

Eu0.9Pr0.1Ba2Cu4Oy 3,844 27,452 409,90 102 8,00 

Eu0.8Pr0.2Ba2Cu4Oy 3,841 27,462 410,07  7,98 

Eu0.7Pr0.3Ba2Cu4Oy 3,842 27,480 410,38  8,00 

Eu0.95Tb0.05Ba2Cu4Oy 3,840 27,318 406,39 114 8,00 

Eu0.9Tb0.1Ba2Cu4Oy 3,839 27,322 406,15  8,00 

Eu0.8Tb0.2Ba2Cu4Oy 3,837 27,324 405,74  7,96 

Eu0.7Tb0.3Ba2Cu4Oy 3,835 27,296 405,41  8,00 

,

.

 Eu1–xLnxBa2Cu4Oy (Ln=Pr, Tb: 0 x 0,5)
-

=0,1 ( . 1, . 1).

80 100 120 140 160 180 200 220 240

0,0005

0,0010

0,0015

2

3

R
,
O

m

Tc, K

1

. 1. 
: 1 – EuBa2Cu4Oy,

2 – Eu0.95Pr0.05Ba2Cu4Oy, 3 – Eu0.9Pr0.1Ba2Cu4Oy

=0,05 ( . 1).
-

 Eu1–xPrxBa2Cu4Oy

Eu1–xTbxBa2Cu4Oy (0 x 0,5) ,
 78 .

.
, ,

 Eu1–xPrxBa2Cu4Oy  Eu1–xTbxBa2Cu4Oy (0 x 0,5)
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2. . ., . ., . .

 Eu2O3 – BaO – CuO. – . – 1989. – . 2,  4.  
– . 94-96. 3. . ., . ., . .

. -
 // : , , -

. – 1991. – . 4,  7. – . 1391-1399. 4. . .,
. ., . . .

Pr-Ba-Cu-O //  – 2002. – . 382,  1. – . 1–4. 5. . .,
. ., . ., . ., . .

-
EuBa2Cu3Oy  // : ,

, . – 1991. – . 4,  12. – . 2368–2373. 6. Aselage T., 
Keefer K. // J. Mater. Res. – 1988. – Vol. 3,  6. – P. 1279–1285. 
7. Tret'yakov Yu.D., Goodilin E.A. Fundemental chemical aspects of the 
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.

The interaction of platinum, rhodium and iridium tin-chloride complexes with N-(5-mercapto-1,3,4-thiadiazol-2-yl)-N'-
propylurea groups covalently fixed on the silica gel surface has been researched. It is shown, that using of the tin-chloride 
complexes results in increasing of the platinum metals' sorption degree and the sorbent's sorption capacity and decreasing of 
the time of sorption equilibrium establishment. 
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 YBa2Cu4O8 ,  YxYBa2–xCu4O8  (0.05 0.2)
.  YxYBa2–xCu4O8 .

. ,  77 

YxYBa2–xCu4O8 .

YBa2Cu4O8  and YxYBa2–xCu4O8  (0.05 0.2) systems were synthesized using co-precipitation and ceramic methods. 

Dependence of parameters and kinds of lattice symmetry of YxYBa2–xCu4O8  from the displacement degree x was studied.  

At research of electric conductivity of samples YxYBa2–xCu4O8  (0.05 0.2) it is positioned, that all samples pass in 
a superconducting condition at temperatures above 77 K. 
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. // . – 2000. – . 69, 

 1. – . 1-34. 2. . . – ., 1965. 
3. ., . .
– ., 1970. 4. Kagawa N., Ishida T., Okuda K. et al. Superconducting
anisotropy in double-chain YBa2Cu4O8 single crystals // Physica C. – 2001. 
– Vol. 357–360. – P. 302-304. 5. Matsui H., Zheng H.G., Tanaka S.et al. 
Fabrication and characterization of Y124 wires // Phisica C. – 1997. – Vol. 
282–287. – P. 2565-2566. 6. Sudhakar Reddy E., Schmitz G.J. Super-
conducting foams // Supercond. Sci. Technol. – 2002. – Vol. 15. – P. L21–24. 
7. Tret'yakov Yu.D., Goodilin E.A. Fundamental chemical aspects of the 
synthesis of neodymium-barium cuprates // Russian J. of Inorgan. Chem.  
– 2001. – Vol. 46,  3. – P. S203-S234. 8. Qiu X.G., Moshchalkov V.V., 
Bruyseraeder Y. et. al. Vortex melting and decoupling transitions in 
YBa2Cu4O8 single crystals // Physica C. – 2000. – Vol. 341-348. – P. 1057-1058. 
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Phase separation in the nonionic surfactant solutions at the presence of hydrotropic additions, electrolyte and ionic 
surfactant sodium dodecylsulphate was investigated. The influence of the concentration conditions, addition of electrolytes, 
anionic surfactant and phenol on the phase separation of OP-7 water solutions was studied. 
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The micellar extraction of thallium with krown-ether, carboxylic acids and azo-dyes into the phases of non-ionic surfactant 
OP-7 and neonol AF9-12 at cloud point temperature was investigated. The optimum conditions of micellar extraction of metal ion 
was established. The data was obtained enable to create procedure of atomic-absorption determination of thallium (III) in the 
natural water simple's with micellar extraction pre-concentrating. 
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Theoretical and practical aspects of quantifying uncertainty for XRFA of materials are considered. The procedure for the 
assessment of uncertainty in case of the content analysis of manganese in a ferromanganese sample is described in details. 
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The results of the quantitative metal analysis of the environmental samples associated with electronic wastes processing in 
China and India were obtained. High levels of toxic metals which known to have extensive use in the electronics sector were found

around workplaces, surrounding soils and water courses. Extremely high levels of lead, tin, copper and cadmium were registered.
The levels of barium, chromium, cobalt, gold, mercury, nickel, silver and zinc were also relatively abundant in many samples. 
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(N, N'- ) (N''- - - )-

 UO2(HL)2(NO3)2,  HL – (N, N'- )

(N''- - - )- . .

, , -

c .  8: 2  (

 HL) + 4  ( ) + 2  ( ). 

.

Coordination compound UO2(HL)2(NO3)2, were HL – bis(N, N'-diethylamido) (N''- -methylpirrole-carboxamido)-triamidophos-

phate, have been synthesized and investigated. Structure of UO2(HL)2(NO3)2 was solved by X-ray diffraction method. It was 

determined, that ligands are included in coordination sphere of complex in molecular form monodenticaly via oxygen atom of 

phosphoryl group. Coordination number of central uranium atom is equal to 8: 2  (of HL ligands) + 4  (of two bidantate cyclic 

coordinated nitrate groups) + 2 O (oxoligands). Coordination polyhedron can by characterized as hexagonal bipyramide. 

.  d-  f-

 (  – -

,

 -C(O)NHP(O)-) -

, , -  [1],  

 –  HMPA [2, 3]. 

-

, :

- ,

;

, -

. ,

 [4]. 

, ,

, -

,

.

, -

’ .

' .

.

:

© ., ., ., ., ., ., 2007 



~ 58 ~

N

CH3

+ O C N P

O

Cl2
N

CH3

C

O

N
H

P

O

Cl

Cl

N

CH3

C

O

N
H

P

O

Cl

Cl
+ 4 NH

Et

Et

0 Co

heptane
N

CH3

C

O

N
H

P

O

NEt2

NEt2

1)

2)

,
:

UO2(NO3)2 + 2HL  UO2(HL)2(NO3)2

 0,5  UO2(NO3)2·2 2  10 -
 1  HL  10 .

- .  24 -

- .
-

.  80%. ,
, ,  – ,

.

- .
 UO2(HL)2(NO3)2 ,

0.30  0.20  0.15 , C14H28N5O6PU 0.50',  223 ,
a = 9.3453(19), b = 10.4875(16), c = 12.033(2) Å,  

 =71.986(15),  = 80.786(16),  = 68.488(16),  
V = 1041.9(3) Å3, Mr = 512.40, Z = 2,  P1,  

d . = 1.633 / 3, (MoK ) = 7.344 –1, F(000) = 512. 
 13218 

 (8784 , Rint = 0.0205) -

 "Xcalibur-3" (MoK , D- ,

, - , 2 = 65 ),
 Tmin= 0.3772, Tmax = 0.5827. 

-
 SHELXTL. 

 '' ''. -
 F2

 R1 = 0.0273 

(wR2 = 0.0340)  8784  (  8010  F > 4
(F), R1 = 0,0228, wR2 = 0,0340 S = 0,883). 

’ . 1. 

 1.

’  (Å) ’  (°) 
U(1)O(4) 2.357(30) O(4)P(1)N(6) 103.98(2) 
O(4)P(1) 1.479(18) P(1)N(6)C(20) 130.52(2) 
P(1)N(6) 1.738(17) N(6)C(20)O(3) 114.18(3) 

N(6)C(20) 1.378(8) N(7)P(1)N(6) 114.45(2) 
C(20)O(3) 1.218(15) N(8)P(1)N(7) 107.88(2) 
P(1)N(7) 1.556(1) O(4)P(1)N(7) 109.28(2) 
P(1)N(8) 1.735(5) O(3)C(20)C(19) 133.63(3) 

C(20)C(19) 1.337(14) C(19)C(20)N(6) 112.10(2) 
H(6)O(10) 2.236(25) O(8)N(9)O(10) 113.80(3) 
U(1)O(10) 2.560(19) O(10)N(9)O(9) 117.06(3) 
U(1)O(8) 2.519(24) O(9)N(9)O(8) 129.02(3) 

U(1)O(11) 1.730(6) N(9)U(1)O(12)   91.51(1) 

 ( , N, O, P, H) -
 ''Carlo Erba''. 

.
. -

. 1. 
.

, -
, f -

 6 
.

 C2h.

 (HMPA) -
 25°. , -

'  NH-ONO2,
. 1. '

 Eu3+  Pr3+

N,N'- -N''- -  [2; 3]. 
 UO(6)N(10)O(7) 
 UON 98.16(2)° 

’  U-O 2.545(21) Å.  
-

 [5]. -

(6)-N(10)-O(7) = 115.00(3)° -
 122,48(3)°. 

. ' :
N(10)-O(6) = 1.203(14) Å, N(10)-O(5) = 1.213(12) Å, 
N(10)-O(7) = 1.244(9) Å. 

 [2]. 
-

 [5, 6]. 
-

 [1, 5, 7]. U-O(2)  O(2)-P(2) ' -
.  U-O(2)-P(2) (166,38(3)°) 

,
 N,N'- -N''-

[2, 3] '  U-O(2) – 2.315(30) Å, 
 HMPA (2.2385(3) Å). 
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H(2) U

H(6)

C(15)
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O(10)

O(12)

O(2)

N(5)

O(1)
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C(13)

P(2)
N(9)

C(8)

O(8) C(16)N(3)

C(12)

C(17)

C(7)

O(9)

N(4)

C(14)

C(11)

C(9) C(10)

 1.  UO2(HL)2(NO3)2

-
.

 '' '' .
.

 N(2) -
.  360° 

(sp2 ).  N(3) 
 N(4)  358.4°(2) -

, .
.

UO2(HL)2(NO3)2 .
-

, -
-

.
-

'  NH-ONO2.
: 2 

(  HL) + 4  (
) + 2  ( ).

.

1. . ., . ., . ., . .

 // . . . – 1996. 
– . 41,  12. – . 2052-2057. 2. . ., . ., -

. ., . . -
( )-  // .

. . – 1996. – . 41,  9. – . 1470-1475. 3. . .,
. ., . ., . .

-( )- -
 // . . . – 1995 – . 40,  11. 

– . 1869-1873. 4. . ., . ., . ., -
. ., . .

 - N- -N',N',N'',N''-
 // . . – 1982. – . 66,  6. – . 1391-1395. 

5. Amirkhanov V.M., Sieler J., Trush V.A. et al. Synthesis, IR and X-ray 
study of a dioxouranium(VI) nitrate complex with N,N’-tetraethyl-N’’-trichlo-
roacetylphosphortriamide // Intern. Conf. “Actinides ‘97”. Baden-Baden, Germany. 
September 21-26. – Baden-Baden, 1997. – T3-P1. 6 Amirkhanov V.M., Sieler J., 
Trush V.A. et al. Synthesis, IR and X-ray Studies of Dioxouranium (VI) Nitrate 
Complex with N,N’-tetraethyl-N’’-trichloroacttylphosphortriamide // Z. Naturfor-
schung. – 1997. – Vol. 52b. – P. 1194-1198. 
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