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� C����>� O.X., c���� T.c., W���� O.�., ����  Q.�., C�������� �.�., 2010 

&5EFGHICB5 -GBC>@?BG 5E5RF@N5E>G H@E+C;EGMB5P +5FGKC;@Q8JGP 2-LGH;5-EGC>@FKC>8-
-;@F8>< N +;@E<>B5E>G +5FGNGBGF+G;5FGH5B<. �E>8B5NFCB5 N+F@N +;@;5H@ >8 -GFS-5E>G 
GBGJG8>5;8 G ]C;5K8LBG>B5L5 B8+5NB*N8?8 – >5B-5H@E+C;EB5L5 -5F5PH< ]C;<K< 5-E@H< – 
B8 H@E+C;EGMB< +5FGKC;@Q8JG* -5K+5Q@JGM. 

The kinetic features of dispersion polymerization of 2-hydroxyethylmethacrylate in the 
presence of polyvinylpirrolidone were investigated. Influence of nature, amount of initiator 
and  ferromagnetic filler on the basis of iron oxide as micronized colloid on dispersion 
polymerization of compositions is established. 

D5E>8B5N-8 +;5RFCK@ G PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. ���'"$&#� �� 
"(�"�� (j&!)�)'�#�!��, m")'&j� 2-$��'")(�&!�#j&!�)'�#�!% (����), �k& m�e�l#� ��k#��& j�(�& � 
j&������ l) o�"(%j�(�� j�!&'��#� *'� (!�"'&��� *"#�j&'��+ j�!'��� �#l (�(!&j )"�!'"#�"���"$" 
!� *'"#"�$"���"$" ����#��&��l #�)��, �"(�i� � �j%�"#"$�h��e ���$�"(!���, )�!�#�m�, "!'�j���� 
*")'�!� !"�".  j&��h��+ ��#l+ �#l (!�"'&��l *'"#"�$�!"'�� #�)�� x�'")" m�(!"("�%u!�(l $��'"-
$&#&�� *"#�j&'� ���� m *"#�����#*�'"#��"�"j (�	�) % ��$#l�� (g&'�h��+ g%�)��e�" �)!����+ 
h�(!��") '"mj�'"j ��� j�)'"j&!'�� �" �&)�#�)"+ j�#�j&!'��, l)� "�&'k%u!�(l ��(*&'(�e�"u *"#�-
j&'�m���iu � ��&'!��+ '"mh����)�+.  

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

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �"(#��k&��l m�)"�"j�'�"(!&e *"#�j&'�m���i ���� % 

*'�(%!�"(!� �	�, l)� o%#� ��)"���� �� )�g&�'� +�j�h�"i !&+�"#"$�i *&'&'"o)� *#�(!j�( ����"��#��"$" 
%���&'(�!&!% “�����(�)� *"#�!&+��)�” [1–2], ��l��#� ��(")% '&�)��e�% m��!��(!� )"j*"m���e �&m�#&k�" ��� 
(*"("o% m��e(�&��l (��!&m%, (*'�h��&�% j�!'�h��j &g&)!"j m %!�"'&��lj )"j*#&)(% m *&'&�&(&��lj 
m�'l�% j�k )"j*"�&�!�j� *"#�j&'-j"�"j&'�"i )"j*"m���i. 	*#���uh� �� !�)% *"#�j&'-j"�"j&'�% 
�m�nj"��u �&�&#�)"u )�#�)�(!u �)!����+ �"��!)��, m")'&j� ("#&e j&!�#�� mj���"$" (!%*&�l ")�(�&��l, 
j"k�� �(!"!�" *������!� '&�)��e�% m��!��(!� )"j*"m���e [3], �" o%#" ��l�#&�" � �"(#��k&�" *�� h�( 
*"#�j&'�m���i � '"mh���. 
���) *"#�j&'�m���l � (%(*&�m�i !�)�+ (�(!&j j�#" �"(#��k&��. � ��x"$" o")%, 
j"�"��(*&'(�� *"#�j&'�� h�(!��)� j�)'"���+ '"mj�'�� ��k)" "�&'k�!� (%(*&�m�e�"u *"#�j&'�m���nu. 
à& "���nu m �(!"!��+ *'"o#&j, l)� ����)�u!� *�� h�( (��!&m% !�)�+ j�)'"(g&', n *'"o#&j� (&*�'���i !� 
"h��&��l � j�#"j% "o’nj�, !"j% m j&!"u i+ ��'�x&��l m��e(�u��#� ��(*&'(�e�% *"#�j&'�m���u � 
*'�(%!�"(!� g&'"j�$��!�"$" ��*"��u��h�. 

� #�!&'�!%'� ���"j", �" �#l (��!&m% j�$��!��+ *"#�j&'��+ j�)'"(g&' ��)"'�(!"�%u!�(l '�m�� 
j&!"��. 	"�� "o’n��%u!� *")'�����l *�'�j�$��!��+ h�(!��") (�%k& h�(!" g&'%j% ")(��%) *"#�j&-
'�j�, m")'&j� !�)�j�, l) *"#��)'�#�j��, *"#�(�+�'��, �&)(!'�� �4� x#l+"j ��*�#&��l '"mh��% *"#�-
j&'%, ��(*&'$%����l j�$��!�"$" j�!&'��#% � '"mh��� *"#�j&'% m *"��#�x�j &j%#�$%����lj j�$��!��+ 
h�(!��") m *"�&'+�&�"-�)!����j� '&h"����j� �" j"j&�!% ��*�'"�%����l '"mh����)�.  #�!&'�!%'� 
���"j� !�)"k j&!"��)� g"'j%����l g&'%j% ")(��% �(&'&���� *"*&'&���" (g"'j"����+ *"'�(!�+ 
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j"�"��(*&'(��+ *"#�j&'��+ h�(!��"), "�&'k���+ x#l+"j o�$�!"&!�*�"$" *'"�&(% (%(*&�m�e�"i 
*"#�j&'�m���i (j&!"� �)!��"���"$" ��o%+���l) �5�. ��$��!�� h�(!��)� !�)"k "(��k%u!�(l “in situ” � 
*"#�j&'��e j�!'���, ��*'�)#��, x#l+"j +�j�h�"$" "(��k&��l j&!�#��. 

 
�C>8 ;5R5>@ – �(!��"��!� �*#�� '�m��+ �����u��#���+ (�(!&j � g&'"j�$��!�"$" )"#"i�% �� 

)��&!�)% ��(*&'(�e�"i *"#�j&'�m���i )"j*"m���e ���� m �	�.  
 
�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. ��!'�h�% ��(*&'(�e�% )"*"#�j&'�m���u � 

"'$���h�"j% '"mh����)% j"�"j&'�"i g�m�, �" ()#���n!�(l m ����, �" 10 % mx���#��"$" �$&�!� 
&!�#&�$#�)"#���j&!�)'�#�!%, �	� m �� 28.103 m��e(�u��#� m� *"*&'&���" "*�(��"u j&!"��)"u 
[6]. ª) ������!"' *"#�j&'�m���i ��)"'�(!"�%��#� o&�m"i#% *&'")(�� (�t), ("#� j&!�#�� mj���"$" (!%-
*&�l ")�(�&��l, l) ��&'!��e '"mh����) – (%j�x ��)#"$&)(��"#% (��) m 1-�&)��"#"j (��) % 
(*�����"x&��� 1:1 "o.h. �#l (!�o�#�m���i ��(*&'(�e ��)"'�(!"�%��#� �	� � 90 (��= 36·105 ). 

	��"j", �" )�!�#�m%uh� ��l ("#&e j&!�#�� ��m��h�n!�(l m��!��(!u i+��+ e"��� �������!� 
&#&)!'"�� [7]. ��#�)�(�"u j�'"u ��ni m��!�"(!� n *"!&����# e"��m���i. �&'&� �"(#��k&��+ "o’n)!�� 
(!�o#. 1) ��ej&�x�j *"!&����#"j e"��m���i +�'�)!&'�m%n!�(l Fe2+, �" n *'�h��"u e"$" ��e���"i 
)"j*#&)("!��'�"i !� )�!�#�!�h�"i m��!�"(!�. 	�l�#&�" �m�nj"m�’lm") �&#�h��� *"!&����#% e"��m���i m� 
x���)�(!u *"#�j&'�m���i – m e"$" mj&�x&��lj x���)�(!� m'"(!�n (!�o#��l, '�(. 1, �). 

 
�+F@N +;@;5H@ M5B8 KC>8F< �Cn+ B8 AN@H-GE>S +5FGKC;@Q8JGP (V+) -5K+5Q@JGP  

 (����:�	� = 8:2 j�(. h, [MeSO4] = 0,2 j�(. %, � = 348 �) 

�!"j j&!�#% Ni Mn Co Fe 
�"!&����# e"��m���i, &	 35,16 33,69 33,49 30,64 
�"#��� &�&'$�l e"��m���i, )�k/j"#� 3392 3251 3231 2956 
V*·105, j"#�·#-1·(-1 19,88 23,3 30,2 52,5 
 
	�)"���� �"(#��k&��l "o¨'%�!%��#� ��o�' �#l m��e(�&��l ��(*&'(�e�"i *"#�j&'�m���i )"j*"m���i 

����–�	� ("#&e g&'%j%, *�� ��nu l)�+ m� '�m�"i )"��&�!'���i � !&j*&'�!%' �"(#��k&�� )��&!�)� 
)"*"#�j&'�m���i l) �� *"h�!)"��e, !�) � �� $#�o")�+ (!���l+ *&'&!�"'&�� ('�(. 1, G). ��(*&'(�e�� 
()")*"#�j&'�m���l !�)�+ (�(!&j *�� ��nu !'�����e��+ ������!"'�� '���)�#��"i *"#�j&'�m���i n ����"(�" 
!'���#"u (6–10 $"�). ���e(�&��l (��!&m% *�� ��nu FeSO4 m� !&j*&'�!%'� 338–348 � �"m�"#ln 
�"(l$�%!� $'���h��+ *&'&!�"'&�� j"�"j&'% � j&k�+ 85–90 % %k& h&'&m 2 $"�, !"�� l) *�� h�( 
�����u����l �t m� �&e k& h�( – j&�x& 60 % ('�(. 1, G). 	�'!" !�)"k ���m��h�!�, �" $"j"*"#�j&'�m���i 
���� (o&m �	�) % *'�(%!�"(!� Fe2+  � �"(#��k%����+ %j"��+ �& (*"(!&'�$�n!�(l.  

�o�#�x&��l �j�(!% � j"�"j&'��e (%j�x� FeSO4 �� *"h�!)"��+ (!���l+ *'�x���x%n *"#�j&'�-
m���u. �'� ��"j%, % '�m� �����u����l e"��j� Fe2+ x���)�(!� *"#�j&'�m���i n m��h�" o�#�x"u 
*"'���l�" m �����u����lj �t ����!� *'� o�#�x�e e"$" )�#�)"(!� ('�(. 2, )'.5).  

�� *��(!��� ��)"����+ �"(#��k&�� "!'�j�#� )��&!�h�& '���l��l ��(*&'(�e�"i *"#�j&'�m���i 
)"j*"m���i ����:�	�=8:2 j�(.h., �����e"���"i o&�m"i#% *&'")(��"j: V = �[�t] 0,7[����] 2,0.  

 '�m� �����u����l *"#�j&'�m���i )"j*#&)("j �	�-Fe2+ V = � [FeSO4] 0,8[����] 3,0, (%j�'�� 
&g&)!���� &�&'$�l �)!�����i *"#�j&'�m���i ()#���n (49"3) )�k/j"#�, �" n ��kh"u *"'���l�" m 
*"#�j&'�m���nu !�)�+ )"j*"m���e % o#"�� � � '"mh��� *�� ��nu *&'")(���� (60–70 )�k/j"#�). 

���&!�h��j� �"(#��k&��lj� "o$'%�!"���" !&+�"#"$�h�� %j"�� (��!&m% $'��%#���+ 
)"*"#�j&'��: ����:�	� = 8:2 j�(. h., �FeSO4� = 0,2 j�(. %, ��:�� = 1:1 "o. h., [j"�"j&'-*"#�j&'�� 
g�m�]:['"mh����)�] = 2:3 j�(. h, � = 348 �, x���)�(!� *&'&j�x%����l 270 "o./+�. 

�g&'�h�� *"#�j&'�� h�(!��)� j�)'"��"$" '"mj�'% m )"j*"m���e ����-�	� "�&'k%��#�  
��(*&'(�e�"u *"#�j&'�m���nu � *'�(%!�"(!� g&'"j�$��!�"$" )"#"i�%, l)� n *'"j�k�"u j�k 
$"j"$&��"u � $&!&'"$&��"u *"#�j&'�m���nu. � j&!"u ��(*&'$%����l j�$��!��+ ���"h�(!��") % 
�"��"j% (&'&�"���� �"����#� (!�o�#�m�!"' – "#&i�"�% )�(#"!% �o" *"#�����#*�'"#��"� �� 3,6�105. 
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\�	. 1. R������ ���� ��	���	���� ���������H� 
TbBQ:I�I = 8:2 ��	. �.; ë�G =270 �G/��; 	��G������ – 1 ��	. % I�I (�� 3,6�105); =T:cR = 1:1 �G. �.;  

�) F = 348 R; [B�n+] – 0,2 ��	. %;  
 [B�n+]: 1 – Ni2+; 2 – Co2+; 3 – Fe3+; 4 – Fe2+ 

G) In, ��	.  %: 2,3 – �FeSO4� =0,2; 4 – �FeSO4�=0,3;  
1,5 – [IX]=1; F, R: 2 – 338; 1,3…5 – 348;  

  
��$��!�� h�(!��)� �� "(�"�� !"�)"��(*&'(�"$" )"#"i�% Fe3O4 (��!&m%��#� +�j�h��j "(��k&��lj 

("#&e g&'%j% Fe(III) !� Fe(II) m i+ �"��"$" '"mh��% (1,5 j"#�/�j3) 28 % �"���j '"mh��"j �j"��u 
$��'")(��% *'� j"#l'�"j% (*������"x&��� ("#&e Fe(III):Fe(II)=2:1 [8]. ��$��!�� h�(!��)� 
&�)�*(%#u��#�(l *"#�j&'��j� j�)'"(g&'�j� *�� h�( ��(*&'(�e�"i *"#�j&'�m���i. ��#�)�(!� j�$��!�"$" 
)"#"i�% � *"#�j&'�m���e��e )"j*"m���i j�n �*#�� �� '"mj�' *"#�j&'��+ h�(!��"). �o�#�x&��l e"$" % 
j"�"j&'��e g�m� m 4 �" 25 j�(. % (m 6 �" 19 j�(. % % *&'&'�+%�)% �� Fe) mo�#�x%n '"mj�'� *"#�j&'��+ 
h�(!��"), �" j"k�� *"l(��!� m�+"*#&��lj o�#�x"i )�#�)"(!� j�$��!��+ h�(!��") *"#�j&'��j� (g&'�j�. 
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\�	. 2. R������ ���� 	�	�������� ���������H� 
� ���	����	� Fe3O4: 

TbBQ:I�I=8:2 ��	. �.;  V �G =270 �G/��; 
[Fe3O4]= 5 ��	.% .  C��G������ – I�I �� 3,6�105  

(1 ��	. %); T:cR=1:1 �G. �. 
F, R: 1 – 338; 2 – 348, 3 – 358. 

 


()�#�)� �	� j�n !�)"k ��(")% )"j*#&)("!��'�% !� �����u��#��% m��!��(!� % *"#�j&'�m���i 
j&!�)'�#�!��, !" ���(#��") ��"$" �&!�#���x& o%#" �"(#��k&�" "�&'k���l j�$��!�"$" )"#"i�%, (!�-
o�#�m"���"$" �	�. ��)� h�(!��)� *'"l��#� ��(")% �����u��#��% m��!��(!� � ��(*&'(�e��e *"#�j&-
'�m���i ���� % )"j*"m���i m �	� ('�(. 2). 

�o�#�x&��l )�#�)"(!� j�$��!�"$" j�!&'��#% � )"j*"m���i *'��"��!� �" o�#�x"$" m�+"*#&��l 
e"$" � *"#�j&'�% j�)'"(g&'% !�, ���*"����", *")'��&��l j�$��!��+ �#�(!��"(!&e (��!&m"����+ 
*"#�j&'��+ h�(!��"), "()�#�)� j�$��!�� (�#� n *'"*"'��e�� �" "o’nj% j�$��!�"$" j�!&'��#%. 
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���), �m mo�#�x&��lj )�#�)"(!� j�$��!�"$" )"#"i�% � *"#�j&'�m���e��e )"j*"m���i *"���  
20 j�(. % %!�"'uu!�(l �%k& �&#�)� &#�*("*"��o�� h�(!��)�. 
*!�j�#���j �#l "�&'k���l j�$��!-
��+ (g&'�h��+ h�(!��") n �"������l j�$��!�"$" ��*"��u��h� �� "(�"�� g&'%j% ")(��% � )�#�)"(!� 
8–10 j�(. % ��� j"�"j&'�. 

 
�@EB5N-@. ���&!�h��j� �"(#��k&��lj� ��(*&'(�e�"i *"#�j&'�m���i )"j*"m���e ���� m 

�	� ��l�#&�" i+�u ���% '&�)��e�% m��!��(!� *"'���l�" m $"j"*"#�j&'�m���nu ���� � "o¨'%�!"-
���" ��o�' &g&)!����+ �����u��#���+ (�(!&j !� g&'"j�$��!�"$" ��*"��u��h�. ���!�&'�k&�� ��("-
)� �����u��#��� m��!��(!� )"j*#&)(% e"� j&!�#% mj���"$" (!%*&�l ")�(�&��l – �	� % *"#�j&'�m���i 
2-$��'")(�&!�#j&!�)'�#�!%. �"(#��k%���� )"j*"m���i ���m��h�u!�(l *�����&�"u '&�)��e�"u 
m��!��(!u !� ��m�)�j� �)!�����e��j� *�'�j&!'�j� *"'���l�" m (��!&m"j )"*"#�j&'�� �� "(�"�� 
!�)�+ )"j*"m���e � o#"�� � � '"mh��� *�� ��nu *&'")(����. 	�l�#&�" �)!����e �*#�� j�$��!�"$" 
)"#"i�% Fe3O4 �� ��(*&'(�e�% *"#�j&'�m���u )"j*"m���e ���� m �	�. 
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� `., C�������� �., X������ O. 
X����� ���������H
 �������H� �� �	��� `bBQ � ��J������ ��� // e�. ����. U������. – 2001. – 
� 3. – C. 32–36. 3. Suberlyak O., Skorokhoda V, Grytsenko O. Complex PVP-Men+ – active 	atalyst of 
vinyl monomers polymerization // Materialy polimerowe i ich przetworstwo. Czestohow�. – 2004. –  
\. 140–145. 4. I�� 5,698,271 ChQ, BRV H 01 F 001/00. Methods for the manufacture of magnetically 
responsive particles / P.A. Liberti, G.C. Rao, J.N. Chiarappa; Immunivest corporation (Wilmington, De). – 
� 482448; a�
��. 7.06.96; `��G�. 16.12.97; ORV 427/550. – 3 	. 5. Ugelstad J., Berge A., Ellingsen T., 
Schmid R., Nilsen T., Mork P., Stenstad P., Hornes E., Olsvik O. // Prog Polymer Sci. – 1992. – Vol. 17. – 
\. 87–93. 6. C�������� �., C����>� O., C�G���
� `. F������J�� �	����� ����L���
 	�������� 
J����� ��������� J����	��������������� � I�I // ����. ����� � ���. �������J��. – 2004. –  
� 3. – C. 88–91. 7. b������ X.�. I�������K� ������K � �� ����������	��� 	���	���. – B.: a�����, 
1966. – 61 	. 8. C����>� O.X. `	�G����	� ����L���
 ������J����J� ������� 
� ������>���� ��
 
���������������� ��	���	� // �	�. ��H. ��-�� “A���	��� ���������”. � 2008. � � 609: e�
, 
�������J
 ������� �� �� ��	��	�����
. – C. 374–377. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua


