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&5EFGHICB5 QN’OQ5- -GBC>@-@ ]5>5+5FGKC;@Q8JGP +5FGNGBGF+G;5FGH5B-(KC>)8-;@F8>-
B@T -5K+5Q@JGM Q N@-5;@E>8BBOK E5FCM +C;CTGHB@T KC>8FGN G ]GQ@-5-KCT8BG?B@T 
NF8E>@N5E>CM L5>5N@T +5FGKC;GN. �CQ<FS>8>@ H5EFGHICBS H8*>S K5IF@NGE>S 5HC;I<N8>@ 
+5FGKC;@ Q +;5LB5Q5N8B@K@ NF8E>@N5E>OK@.  

It is investigated the relation between polyvinylpirrolidone-(meth)acrylate compositions 
with transient metals salts using photopolymerization kinetics and physico-mechanical 
characteristics of prepared polymers. The results of investigations give the possibility to obtain 
the polymers with forecasting properties.  

D5E>8B5N-8 +;5RFCK@. �'�)!�h�� �����(!� *"#�����#*�'"#��"�-(j&!)�)'�#�!��+ )"*"#�j&'�� 
��m��h�n!�(l $�#%mlj� i+ m�(!"(%����l, "(�"���j� m l)�+ n j&������ � !&+��)�. �&!"� g"!"*"#�-
j&'�m���i n &)"�"j�h�" !� &)"#"$�h�" ��$����j �#l (��!&m% *"#�j&'��. �" !"$" k *�� h�( g"!"-
*"#�j&'�m���i *"!'�o�" �'�+"�%��!� ��l���(!� $'���n�!% "(��!#&�"(!�, l)�e *'��"��!� �" !"$", �" 
x���)�(!� *"#�j&'�m���i � )"��&'(�l ��m��h�u!�(l �& !�#�)� h�("j, �#& e !"����"u x�'% )"j*"-
m���i. 	��*"����", +�'�)!&' (!'%)!%'"%!�"'&��l � g�m�)"-j&+���h�� �#�(!��"(!� )"k�"$" ��(!%*�"$" 
x�'% *"#�j&'% j"k%!� ���'�m�l!�(� ��� !�)�+ (�j�+ +�'�)!&'�(!�) *"*&'&���"$" x�'% �1�. 

 � ��x"$" o")%, *'�(%!��(!� )"j*#&)("%!�"'u��h�� � '&�)��e�"j% (&'&�"���� �(!"!�" 
�*#���n �� x���)�(!�, (&#&)!����(!�, j&+���mj � !&'j"����j�)% *"#�j&'�m���e��+ *&'&!�"'&�� �, l) 
��(#��"), �� (!'%)!%'% � �#�(!��"(!� *'"�%)!�� '&�)��i. � j&!"u "�&'k���l g"!"*"#�j&'�� m 
*'"$�"m"����j� �#�(!��"(!lj� ��k#���j n �(!��"�#&��l m�’lm)% )��&!�)� '&�)��i !� �#�(!��"(!&e 
"�&'k%����+ g"!"*"#�j&'��. 

 
�B8FGQ H5EFGHICBS G +<RFG-8JGM. �&'�nu �"(#��k&�� g"!"*"#�j&'�m���i &g�'�� (j&!)�)'�#"�"i 

)�(#"!� � *'�(%!�"(!� ��eo�#�x !&+�"#"$�h�"$" �j�(!% *"#�����#*�'"#��"�% (�	�) (20 % j�(.) 
�(!��"�#&�", �" e"�� m�#�m� (��) � (���) *�����%u!� '&�)��e�% m��!��(!� l) $��'"g"o�"$" j&!�#-
j&!�)'�#�!% (���) [2], l)�e m j&!"u $"j"$&��m���i (&'&�"���� '"mh��l#� � ��j&!�#(%#�g")(���, 
!�) � $��'"g�#��"$" 2-$��'")(�&!�#j&!�)'�#�!% (����) � j�(� [3]. �"!"h%!#���(!� !� (!'%)!%'"-
%!�"'&��l )"j*"m���e m�#&k�!� ��� *'�'"��, (!%*&�l ")�(�&��l j&!�#% � )"��&�!'���i ("#�. 

 
�C>8 ;5R5>@ – ���h�!� m�’lm") )��&!�)� g"!"*"#�j&'�m���i (j&!)�)'�#�!�� m ��)"'�(!���lj 

)�!�#�!�h�"i (�(!&j� e"� j&!�#%-�	� � g�m�)"-j&+���h��+ �#�(!��"(!&e g"!"*"#�j&'�� �� i+ 
"(�"��. 

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. �"(#��k&��l g"!"*"#�j&'�m���i (j&!)�)'�#�!��  

�� *"#�����#*�'"#��"�� *'"�"��#�(� m j"�"j&'�j� '�m�"i *'�'"�� – $��'"g"o��j j&!�#j&!�-
)'�#�!"j � ��j&!�#(%#�g")(��� � $��'"g�#���j 2-$��'")(�&!�#j&!�)'�#�!"j � j�(� �� *"#�����#-
*�'"#��"�� � *'�(%!�"(!� j�#�+ (�" 1 % j�(.) )�#�)"(!&e  �	� m ��)"'�(!���lj 0,02 j�(. % ("#&e 
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j&!�#�� l) ��e�)!����x"i )"��&�!'���i, �(!��"�#&�"i &)(*&'�j&�!�#��". 	j�(! �	� % ��+����e 
)"j*"m���i �" 1  j�(. % "o¨'%�!"����e j"k#���(!u ���h&��l �m�nj"�*#��% ��+����+ )"j*"�&�!�� � 
%j"��+ ��)#uh&��l g�)!"'� �’lm)"(!� (&'&�"����. ��(!&j� *"#�j&'�m%��#� m ��)"'�(!���lj 
j&!�#�� *&'&+���"$" (!%*&�l ")�(�&��l % ��$#l�� ("#&e FeSO4, Fe2(SO4)3, Cu2Cl2, CuCl2, CoCl2 � 
AgNO3 � )�#�)"(!� �" 0,05 j�(. %  ��� m�$�#��"i j�(� )"j*"m���i. 

�#l ���h&��l )��&!�)� g"!"*"#�j&'�m���i ��)"'�(!"�%��#� ��#�!"j&!' m &#�(!�h�"u 
j&jo'��"u [4]. �"j*"m���i "*'"j��u��#� *'� )�j��!��e !&j*&'�!%'� *"���j (*&)!'"j 
%#�!'�g�"#&!"�"i #�j*� ���-230 h&'&m )��'� *'� ��!&�(���"(!� 2,7 	!/j2. 

�"�&'+�&�% !�&'��(!� $"!"��+ *"#�j&'�� ��j�'u��#� �� )"�(�(!"j&!'� �&*#&'�. 	�m��h&��l 
�"�"*"$#�����l *'"�"��#"(� ��$"��j j&!"�"j m� �
�� 4650-80. 


 !�o#. 1 ���&�&�� "(�"��� )��&!�h�� *�'�j&!'� g"!"*"#�j&'�m���i �"(#��k%����+ )"j*"m���e, � 
(�j&, j�)(�j�#��� x���)�(!� *"#�j&'�m���i (Vj�+) � )���&��e (m� 5 $"�.) (!%*��� *&'&!�"'&��l (�). 

 
F�G��H
 1 

'GBC>@?BG +8;8KC>;@ ]5>5+5FGKC;@Q8JGP -5K+5Q@JGM ��� G ���� B8 D�D  
Q N@-5;@E>8BBOK �Cn+.    �5B5KC;:D�D=99,5:0,5 (K8E. %).  ��C

n+ = 0,02 K8E. % 

� 
m/* 

�"�"j&' 
�"� 

j&!�#% 
Vj�+·104,          

j"#�/�j3·( 
� m� 18,0·103 ( 

"*'"j��&��l, % 
1 ��� Fe2+ 0,69 17 

2 ��� Fe3+ 2,86 56 

3 ���� Fe2+ 4,04 75 
4 ���� Fe3+ 4,52 80 
5 ���� Ag+ 1.78 19 
6 ���� Co2+ 5.99 69 
7 ���� Cu+ 4.19 65 
8 ���� Cu2+ �& *"#�j&'�m%n!�(l *'"!l$"j !'�"+ $"��� 

                                                                                                         
��$�#���j ��(�"�)"j m "�&'k���+ '&m%#�!�!�� n ���� )��&!�h�� *�'�j&!'�  g"!"*"#�j&'�m���i 

2-$��'")(�&!�#j&!�)'�#�!��+ )"j*"m���e, *"'���l�" m j&!�#j&!�)'�#�!��j� � *'�(%!�"(!� (�(!&j� 
Fen+-�	�. �"l(�&��l ��"j% j"k& o%!�, *&'&�%(�j, ���j����(!� % j&+���mj�+ �����u����l 
�"(#��k%����+ *'"�&(��, l)� ��m��h�u!�(l *'�'"�"u j"�"j&'��, �m�nj"�*#��"j ��$'&��n�!��,  
(*&)!'�#��"u h%!#���(!u (�(!&j� � (*"("o"j *'"�&�&��l g"!"*"#�j&'�m���i: � j�(� �#l ���� � � 
'"mh��� �#l ���. 

��m"j m !�j )��&!�h�� *�'�j&!'� g"!"*"#�j&'�m���i (!�o#. 1) �#l j"�"j&'�� '�m�"i *'�'"�� 
���� *'� ��)"'�(!���� e"�� Fe3+, !"o!" m��h&��l j�)(�j%j% x���)"(!� (Vj�+) *"#�j&'�m���i � 
(!%*&�l )"��&'(�i (�) m� *’l!� $"��� "*'"j��&��l � "o"+ ��*��)�+ ���� m� ���#"$�h�� *�'�j&!'� 
)��&!�)� *"#�j&'�m���i �"(#��k%����+ (�(!&j *'� ��)"'�(!���� ("#� e"�� Fe2+. 

à" (!"(%n!�(l ����-)"j*"m���e, !" j�)(�j�#��� x���)�(!� *"#�j&'�m���i Vmax,. !"o!", 
��!&�(����(!� *'"�&(%, m'"(!�n � 'l�� Ag+	 Fe2+	 Cu+	 Fe3+	 Co2+, % !"e h�( l) (!%*��� )"��&'(�i (�) 
m� 5 $"� "*'"j��&��l m'"(!�n � 'l�� Ag+	 Cu+	 Co2+	 Fe2+	 Fe3+. 
!k&, x���)�(!� *'"�&(% *"#�j&'�-
m���i ����-)"j*"m���e ��e���� *'� ��)"'�(!���� ("#� )"o�#�!% (��), � $#�o��� *"#�j&'�m���i – *'� 
��)"'�(!���� ("#&e m�#�m� (��) � (���). ��(!&j� m CuCl2 �& *"#�j&'�m%u!�(l �m�$�#�. 

�'�(%!��(!� ("#&e j&!�#�� % '&�)��e�"j% (&'&�"���� ��n j"k#���(!� m'"o�!� mj��� � 
!&+�"#"$�u "�&'k���l ���*"�����+ )"*"#�j&'�� m� '�+%�"), ��(�j*&'&�, mj��� j&+���mj% *"#�j&'"-
%!�"'&��l �, l) ��(#��"), (!'%)!%'� � �#�(!��"(!&e *"#�j&'��.  


 '"o"!� m g�m�)"-j&+���h��+ �#�(!��"(!&e (��!&m"����+ *"#�j&'�� ���h�#�(� �"�"*"$#�-
��#��� m��!��(!� � *"�&'+�&�� !�&'��(!�.  

�"#�j&'� m ��(")"u �"�"*"$#���#��"u m��!��(!u (!�) m���� $��'"$&#�) *'���!�� �#l ��)"'�(-
!���l � o�"j&������ �#l ��$"!"�#&��l m ��+ �j*#��!��!��, j’l)�+ )"�!�)!��+ #��m, (�(!&j �#l 
*"��h� #�)��, *#��") �#l m�+�(!% "o*�#&��+ ��#l�") x)�'�, o�"#"$�h��+ j&jo'�� !"�". 
 !&+���� !�)� 
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j�!&'��#� j"k�� %(*�x�" ��)"'�(!"�%��!� l) ��!h�)� �"#"$�, j&jo'��� �#l !&+�"#"$�h��+ *'"-
�&(��. �'� ��$"!"�#&���, ��*'�)#��, *"#�j&'��+ j&jo'�� j&!"� g"!"*"#�j&'�m���i, �����e"���"i 
)"j*#&)("j m *&'&�&(&��lj m�'l�% �&n+- �	�, ��n j"k#���(!� "j��%!� (!���u *"*&'&���"$" "!'�-
j���l *"#�j&'%, e"$" '"mh��&��l � ���&(&��l �� *��)#��)%. �"'j%����l *"#�j&'�"$" x�'% �� 
*��)#���� ���o%��n!�(l o&m*"(&'&���" *�� h�( *"#�j&'�m���i � ()"'"h%n!�(l h�( ��$"!"�#&��l 
j&jo'���. � ��x"$" o")%, $��'"g"o�� *"#�j&'� – j�!&'��#� m ��m�)�j �"�"*"$#�����lj, �o" �m�$�#� 
�&*"$#���#��� – m��ex#� %(*�x�& m�(!"(%����l l) m%o"m�j��u��#��� j�!&'��#� � #�)%��#���e � 
"'!"*&��h��e (!"j�!"#"$�i, � l)"(!� j&��h��+ )#&i� � )#&i� �#l "*!�h��+ �&!�#&e. 


()�#�)� *"#�j&'� m ���, "�&'k��� � ��j&!�#(%#�g")(���, o%#�, � "(�"��"j%, j’l)�j�, 
&#�(!�h��j� !� #�*)�j�, i+ ��(%x%��#� *'� !&j*&'�!%'� 50" � *'"!l$"j ��"+ $"���. 
 !�o#. 2(�) 
���&�&�� '&m%#�!�!� ���h&��l �*#��% e"�� m�#�m� �� �"�"*"$#���#��% m��!��(!� )"*"#�j&'�� 
���:�	�.  

 
F�G��H
 2 

(GQ@-5-KCT8BG?BG NF8E>@N5E>G ]5>5+5FGKC;GN ���:D�D (8) G ����:D�D (R)  
�D�D = 0,5 K8E. %;  ��C

n+=0,02 K8E. % 
@ 

� 
m/* 

�'�'"��  e"�� j&!�#% 	"�"*"$#�����l, % �"�&'+�&�� !�&'��(!�, ��� 

1 Fe2+ 1,8 44,5 
2 Fe3+ 17,8 113,6 

/ 
� 
m/* 

�'�'"�� e"�� j&!�#% 	"�"*"$#�����l, % �"�&'+�&�� !�&'��(!�, ��� 

1 Fe2+ 61 216 

2 Fe3+ 68 237 

3 Cu+ 60 221 
4 Co2+ � 167 
5 Ag+ 72 132 

 
ª) o�h�j", *"#�j&'�, "�&'k��� m )"j*"m���e �� "(�"�� j&!�#j&!�)'�#�!% � *'�(%!�"(!� ("#&e 

m�#�m�, +�'�)!&'�m%u!�(l ��m�)�j �"�"*"$#�����lj, l)& �& m�#&k�!� ��� )���&�"$" (!%*&�l 
"!�&'�k&��l (!�o#. 1), �" *"l(�un!�(l, "h&����", �*#��"j '"mh����)� �� *"#�j&'"%!�"'&��l. �'� 
��"j% *"#�j&'�, "�&'k��� m ��)"'�(!���lj Fe3+, o�#�x $��'"g�#��� ($ � 10 '�m��), *"'���l�" m 
*"#�j&'�j�, �)!��"����j� Fe2+. ��)& l���& j"k�� *"l(��!� +�'�)!&'"j (!'%)!%'%����l g"!"*"#�-
j&'% *'� �����u����� )"j*#&)("j m *&'&�&(&��lj m�'l�% Fe3+-�	�. 

�&m%#�!�!� ���h&��l �"�"*"$#���#��"i m��!�"(!� )"*"#�j&'�� ����:�	�, "�&'k���+ � *'�-
(%!�"(!� ("#&e *&'&+����+ j&!�#��, ���&�&�� � !�o#. 2(o). ª) ����", (&'&� *"#�j&'�� m "*!�j�#���j 
�j�(!"j �&n+ ��e���& �"�"*"$#�����l *")�m�#� g"!"*"#�j&'�, (��!&m"���� m ��)"'�(!���lj ("#� 
('�o#�. �&e '&m%#�!�! �"o'& )"'&#un m )��&!�)"u *'"�&(% (!�o#. 1). �"!"*"#�j&'�m���l 
����:�	�-)"j*"m���e � *'�(%!�"(!� Ag+ ���o%��n!�(l *'� ��e��kh�+ m��h&��l+ x���)"(!� 
'&�)��i � (!%*&�l *&'&!�"'&��l, �" j"k& *"l(�u��!�(� ��m�)"u g"!"�)!����(!u )"j*"m���i. ª) 
��(#��"), *'"�&( (!'%)!%'"%!�"'&��l o�#l *"�&'+�� "*'"j��&��l �"�"#� (#�o)�e � �& (#�ox�e – � 
��(!%*��+ x�'�+ )"j*"m���i. ��$�#"j �&��(")& �"�"*"$#�����l n '&m%#�!�!"j %!�"'&��l 
'��)"mx�!"$" *"#�j&'%. 

�"(!�!��" +"'"x& �"�"*"$#�����l )"*"#�j&'�� 2-$��'")(�&!�#j&!�)'�#�!%, "�&'k���+ � 
*'�(%!�"(!� ��x�+ e"���, m�)"�"j�'�", *"l(�un!�(l, ��(�j*&'&�, $��'"g�#���(!u j"�"j&'�. ��m"j m 
!�j �#l *"#�j&'�� m j�#�j (�" 1% j�(.) �j�(!"j �	�, "h&����", +�'�)!&'�� o�#�x "��"'���� 
(!'%)!%'� *" !"�����, � !�)"k �"(!�!�l $%(!"!� (�!)� � j&�x� j�k�%m#"�� ���(!��� m� '�+%�") 
mj&�x&��l &g&)!% (��!#"g�#�!'���i � $'���n�!% *"x�'"�"i *"#�j&'�m���i. 	�'!" ���m��h�!�, �" � % 
��*��)% g"!"*"#�j&'�m���i 2-$��'")(�&!�#j&!�)'�#�!% *"#�j&'� m ��)"'�(!���lj Fe3+ o�#�x 
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$��'"g�#���, ��k m Fe2+. 
!k&, m ����-)"j*"m���e, m�*"#�j&'�m"����+ � *'�(%!�"(!� e"��� Fen+, Cu+, 
Ag+ *�� ��nu 
�-(��!#�, "�&'k��� *"#�j&'� �m m��h&��lj �"�"*"$#�����l, �"(!�!��j �#l i+ ��)"-
'�(!���l �& #�x& � o�"j&������. 

�"�&'+�&�� !�&'��(!� ��m��h�n j"k#���(!� j&+���h�"$" "o'"o#&��l *"#�j&'��+ j�!&'��#�� 
x#l+"j ��'�m���l m ��+ !"h��+ m� )"�g�$%'���nu ��'"o��, � !�)"k ����e�% &)(*#%�!���u ��+ 
��'"o��. �#l j&!�#j&!�)'�#�!��+ m'�m)�� ��l�#&�� m�#&k��(!� *"�&'+�&�"i !�&'�"(!� ��� (!%*&�l 
"!�&'�k&��l (!�o#. 2� � !�o#. 1). 	��% !�&'��(!� (113,6 ���) *�(#l *"#�j&'�m���i *")�m�#� m'�m)�, 
"�&'k��� m )"j*"m���e, l)� j�(!�#� (�#� m�#�m� (���). ��)& m��h&��l n '&m%#�!�!"j ���"i g"!"-
�)!���"(!� ��ni )"j*"m���i. 

	�(")� m��h&��l !�&'�"(!� *"#�j&'�� �� "(�"�� ����:�	�-)"j*"m���e (!�o#. 2o) *"l(�uu!�-
(l j&!"�"j i+ (��!&m% – o#")"�"u *"#�j&'�m���nu. ��e���& m��h&��l !�&'�"(!� j�u!� g"!"-
*"#�j&'� �m Fe3+, "h&����", h&'&m ��(")% '&�)��e�% m��!��(!� ��+ )"j*"m���e *" $#�o��� ��� *"�&'+-
�� "*'"j��&��l, �" *��!�&'�k%n!�(l ��(")�j� x���)�(!u *"#�j&'�m���i � (!%*&�&j *&'&!�"'&��l 
(!�o#. 1). 

�#l m'�m)��, �)!��"����+ e"��j� Cu+, ��(")& m��h&��l !�&'�"(!� *"n��%n!�(l m ��m�)�j 
�"�"*"$#�����lj. �� ���j��% ��� ��+, m'�m)� m Fe2+ � Fe3+ n *'�)#��"j +"'"x"$" *"n�����l �"�"-
*"$#�����l � *"�&'+�&�"i !�&'�"(!�. �'� ��"j% ��e���� !�&'��(!� m'�m)�� m Fe3+ *'� i+ )"��&�!'���i 
0,02 j�(. %, % '�m� mo&'&k&��l ��(")"$" �"�"*"$#�����l j"k& (���h�!� �� )"'�(!� *'�*%�&��l *'" 
�����u��#��% m��!��(!� )"j*#&)(% m *&'&�&(&��lj m�'l�% �	�-e"� j&!�#%, j"k#���(!� %!�"'&��l 
l)"$" m�o&m*&h%n!�(l g"!"+'"j�"u m��!��(!u $'%*� �N�C�O *�'"#��"�"�"$" ��)#% � g"!"����"�-
#u��#��"u m��!��(!u Fe3+. �&'&�o�h%����e j&+���mj �����u����l g"!"*"#�j&'�m���i h&'&m �)!��%-
����l *"���e�"$" m�’lm)% 2-$��'")(�&!�#j&!�)'�#�!% j"k& "o%j"�#u��!� %!�"'&��l k"'(!)"$" 
*"#�j&'%, l)�e j�n mj&�x&�% m��!��(!� �" mj��� )"�g"'j���i #���u$��. ��ej&�x& m��h&��l !�&'-
�"(!� (132 ���) ��l�#&�" �#l *"#�j&'�� m j�#"�)!����+ )"j*"m���e, "!�&'�k&��+ % *'�(%!�"(!� 
Ag-�j�(�"i ("#�. 


!k&, *��o�'�uh� )�!�#�!�h�% (�(!&j% �&n+-�	�, j"k�� '&$%#u��!� *'"�&(  g"!"*"#�j&'�-
m���i (j&!)�)'�#�!�� m j&!"u "�&'k���l *"#�j&'�� �� i+ "(�"�� m ��*&'&� m�����j� �#�(!��"(!lj�. 
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