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 1.
[Table 1. Characterization of synthesized copolymers]

/
[No]

 ( ) 
, . .

[VC (VF) containing in 
monomer mixture, molar 

fractions]

 ( ) , . .:
[VC (VF) in copolymer, molar 

fractions, by]

[h], / , ,    
20 °

[[h], dL/g,
ethanol, 20 ° ]

R
h
, ,

[R
h
, nm,

ethanol]h

[UV] [FTIR]
-  [VC-VF]

1 0.10 0.22 0.24 0.50 1020.10 0.22 0.24 0.50
2 0.30 0.43 0.47 0.49 1190.30 0.43 0.47 0.49
3 0.50 0.55 0.52 0.33 1370.50 0.55 0.52 0.33
4 0.70 0.76 0.78 0.24 1630.70 0.76 0.78 0.24
5 0.90 0.87 0.89 0.15 1890.90 0.87 0.89 0.15

-  [VC-VI]
6 0.10 0.22 0.24 0.51 2610.10 0.22 0.24 0.51
7 0.30 0.43 0.41 0.42 2240.30 0.43 0.41 0.42
8 0.50 0.55 0.53 0.33 1960.50 0.55 0.33
9 0.70 0.76 0.73 0.29 1710.70 0.76 0.73 0.29
10 0.90 0.87 0.88 0.19 1570.90 0.87 0.88 0.19

-  [VF-VI]
11 0.10 0.11 0.13 0.52 2690.10 0.11 0.13 0.52
12 0.30 0.36 0.39 0.43 2040.30 0.36 0.39 0.43
13 0.50 0.49 0.44 0.32 1590.50 0.49 0.44 0.32
14 0.70 0.66 0.69 0.23 1360.70 0.66 0.69 0.23
15 0.90 0.89 0.93 0.17 1040.90 0.89 0.93 0.17

- , 
 0.17–0.52 / . -

-  [h] -
-

 0.15–0.50 / . -

-
, 

.
 >  > ,

-
 ( . 1).

 [2], -
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. - -
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. 1.1 -
-  (1)  (2)

[Fig. 1. UV-spectra of VF-VI copolymer solution (1)
and it mixture with histidine (2)]

 2. -
 ( =4.2±0.2; = 20 ° ; n=3; =0.95)

[Table 2. Liquid extraction of histidine in two-phase water-salt systems based on synthesized copolymers
( =4.2±0.2; = 20 ° ; n=3; =0.95)]

/

 ( ) -
, . .

[VC (VF) in copolymer, molar 
fractions]

[ ], / , ,
20 °

[[ ], dL/g, ethanol,
20 ° ]

R, % D

-  [VC-VF]
1 0.22 0.50 90.2 91±40.22 0.50 90.2
2 0.43 0.49 93.1 127±60.43 0.49 93.1
3 0.55 0.33 95.3 167±30.55 0.33
4 0.76 0.24 96.3 122±20.76 0.24 96.3
5 0.87 0.15 94.9 90±40.87 0.15 94.9

-  [VC-VI]
6 0.22 0.51 99.1 117±60.22 0.51 99.1
7 0.43 0.42 97.3 113±50.43 0.42 97.3
8 0.55 0.33 95.8 95±30.55 0.33 95.8
9 0.76 0.29 94.0 78±40.76 0.29 94.0
10 0.87 0.19 93.6 66±20.87 0.19 93.6

-  [VF-VI]
11 0.11 0.52 98.4 110±30.11 0.52 98.4
12 0.36 0.43 97.3 108±40.36 0.43 97.3
13 0.49 0.32 96.3 107±50.49 0.32 96.3
14 0.66 0.23 95.1 106±30.66 0.23 95.1
15 0.89 0.17 84.2 105±20.89 0.17 84.2

 [PVC]
16 1.00 0.34 83.3 41±21.00 0.34 83.3

 [PVF]
17 1.00 0.37 84.5 82±31.00 0.37 84.5

 [PVI]
18 1.00 0.42 88.2 86±41.00 0.42 88.2

( )  0.12 / 3

 10:4.

. 2. -
-
-

.
, 

- > - > - , -
 ( . 2). 

-
-

-
. 
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namic radii on copolymer composition: 1 – VC-VF, 2 – 
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WATER SOLUBLE COPOLYMERS OF ALIPHATIC 
AND CYCLIC N-VINYLAMIDES WITHNN N-VINYLIMIDAZOLE NN

AS EFFECTIVE EXTRAGENTS OF HISTIDINE
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Abstract. The aim of this work is synthesis of copolymers of N-vinylcaprolactam (VC), NN N-vinylfor-NN
mamide (VF) with N-vinylimidazole VI for investigation their histidine extraction properties. The NN
copolymers of N-vinylcaprolactam, NN N-vinylformamide with NN N-vinylimidazole are synthesized byNN
free radical copolymerization in propanol-2 and dioxane solutions with initiator azobis(isobutyronit-
rile). Copolymer compositions are determined by UV-spectroscopy and FTIR and copolymerization
constants r1 and r2r for N-vinylformamide and NN N-vinylimidazole comonomers are calculated. The NN
calculated values of r1 and r2r  equaled rVF = 0.76±0.04 F rVI = 0.77±0.04 demonstrate same relative I
activity of comonomers. Complex ability between copolymer macromolecules and histidine is proved 
by UV-spectroscopy and FTIR (  g. 1). Two-phases water-salt systems containing ammonium sulfate
as salting-out agent based on synthesized copolymers are proposed for histidine liquid extraction.
Extraction efff  ciency of two phase systems containing synthesized copolymers decreases in next 
order VC-VI > VF-VI > VC-VF. Higher extraction efff  ciency of VI containing copolymers is due to 
basic property of «pyridine» N atom of imidazole cycle. It found that extraction efff  ciency of syn-
thesized copolymers correlates with hydrodynamic radii Rh of macromolecules of synthesized copo-
lymers in aqua solution: with increasing of Rh values increases degree of extraction (  g. 2). To sum 
up copolymers of N-vinylcaprolactam, NN N-vinylformamide with NN N-vinylimidazole are synthesized byNN
free radical copolymerization and their extraction properties for histidine are investigated.

Keywords: copolymers, N-vinylcaprolactam, NN N-vinylformamide, NN N-vinylimidazole, extraction, NN
histidine.   
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