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�C>5H5K -58CJC;N8JGMB5-C-E>;8-JGMB5L5 5E8HICBBO 5HC;I8B5 +5FGKC;BG 

KG-;5-8+E<F@ Q OH;5K B8 5EB5NG +8;8]GB< G ]<B-JG5B8FGQ5N8B5* 5R5F5B-5*. &5EFGHICB5 
N+F@N +8;8KC>;GN +;5JCE< >8 +;@;5H@ ]<B-JG5B8FSB@T -5+5FGKC;GN  B8 -5F5PHB5-TGKG?BG 
NF8E>@N5E>G KG-;5-8+E<F. �C>5H5K -5K+FC-EB5L5 >C;KG?B5L5 8B8FGQ< +GH>NC;HICB5 
B8ONBGE>S -8+E<FS5N8B5L5 +8;8]GB< >8 N@QB8?CB5 C]C->@NBGE>S -8+E<F*N8BBO.  

Polymeric microcapsules with paraffin core and functionalized shell have been obtained 
via the method of coacervative-extraction precipitation. The influence of process parameters 
and functional polymer nature on the colloidal-chemical properties of microcapsules has been 
studied. The availability of incapsulated paraffin has been proved as well as the incapsulation 
efficiency has been determined via the method of complex thermal analysis.  

�E><+. D5E>8B5N-8 +;5RFCK@. ��!&'��#� m g�m"��j *&'&+"�"j  (���) �"'�m x�'x& 
m�(!"("�%u!� % '�m��+ $�#%ml+, � *'"j�(#"�"(!� � *"o%!�, ��(�j*&'&� �#l (�(!&j !&'j"'&$%#l��i [1] � 
��)"*�h&��l !&*#"�"i &�&'$�i [2]. �& m%j"�#&�" !�j, �" ��� j"k%!� mo&'�$�!� !&*#" j�ek& 
�m"!&'j�h�", � �"(!�!��" �%m�)"j% ��!&'��#� !&j*&'�!%'. 
���j� m !�)�+ *&'(*&)!����+ j�!&'��#�� 
n *�'�g���, l)� +�'�)!&'�m%u!�(l !&*#"!"u *&'&+"�% 200–250 )�k/)$ � j"k#���(!u '&$%#u����l 
!&j*&'�!%'� g�m"�"$" *&'&+"�% x#l+"j *��o"'% i+��"$" ()#��% [3]. �"j% �"�� j"k%!� o%!� 
&g&)!����j� !&'j"'&$%#l!"'�j� � !&*#"�"(�lj�. ��m"j m !�j �#l &g&)!���"i � �"�$"!'���#"i 
'"o"!� ��+ j�!&'��#�� �&"o+���" m�*"o�$�!� i+ �$#"j&'���i. 	�'�x&��lj ��ni *'"o#&j� j"k& o%!� 
j�)'")�*(%#u����l ���, *&'&��$�j� l)"$" n: (1) m��k&��l '&�)��e�"i m��!�"(!� *�'�g��% m� 
�m�nj"��i m m"���x��j ���)"#�x��j (&'&�"���&j, (2) mo�#�x&��l "o#�(!� !&*#"*&'&��h�, � (3) 
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*�����&��l (!�e)"(!� j�!&'��#% l�'�, m���l)� *")'�!!u, *'"!� h�(!�+ mj�� "o’nj% j�!&'��#% �"(�l 
*'� mj���+ e"$" g�m"�"$" (!��%. 

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

u!� �m m�(!"(%����lj ���"j�+ j&!"���, *&'&��k�", )"��&'����i � ��(*&'(�"$" (%x���l [4]. �&!"� 
j�kg�m�"i *"#�j&'�m���i !�)"k o%#" ��)"'�(!��" �#l "�&'k���l *"#�%'&!��"��+ "o"#"�") �� 
h�(!��)�+ �-$&)(��&)��%. 
 '&m%#�!�!�  g"'j%u!�(l *&'&��k�" (g&'�h�� h�(!��)�, '"mj�' l)�+ 
m�#&k�!�, ��(�j*&'&�, ��� ��)"'�(!��"$" j&!"�% � *'�'"�� )�*(%#uuh"$" *"#�j&'%. 

��)'")�*(%#u����l *�'�g���� m��e(�u��#� �m m�(!"(%����lj '�m��+ *"#�j&'�� l) j�!&'��#% 
"o"#"�)�. ��), �& � �(��-�� [5] *'"�"��#� )�*(%#u����l *�'�g���� � *"#�&!�#&� ��(")"i $%(!���. 

 '"o"!� [4] "*�(��" "�&'k���l *�'�g��%, j�)'")�*(%#�"���"$" � "o"#"�)� m !&'j"&#�(!"*#�(!% 
*"#�((!�'&�-G���-o%!���n�-G���-(!�'&�), m �j�(!"j ��� �" 80 %. 
 *�!&�!� [6] *&'&�o�h&�" ��)"-
'�(!���l l) )�*(%#uuh�+ j�!&'��#��  *"#�%'&!����, ��!'�#��"$" )�%h%)%, *"#�����#"�"$" (*�'!%, 
(�#�)"���, �)'�#�!��+ (j"# !"�". Ê&#�!��% !�)"k j"k�� ��)"'�(!�!� �#l "�&'k���l j�)'")�*(%#, 
�" j�(!l!� ���. �� )�g&�'� "'$���h�"i +�j�i ����"��#��"$" %���&'(�!&!% "�����(�)� *"#�!&+��)�" 
'"m'"o#&�" j&!"��)� (��!&m% g%�)��"��#���+, m")'&j� *&'")(���j�(��+, )"*"#�j&'�� m '&$%#�"-
���"u *"�&'+�&�"u �)!����(!u !� $��'"g�#��"-#�*"g�#���j o�#��("j [7], l)� j"k%!� o%!� ��)"-
'�(!��� �#l j�)'")�*(%#u����l *�'�g����. 

 
�C>8 ;5R5>@. �"o"!� *'�(�lh&�� �"(#��k&��u *'"�&(�� g"'j%����l *"#�j&'��+ 

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

 
�-E+C;@KCB>8FSB8 ?8E>@B8. ª) ��)�*(%#uuh� *"#�j&'� ��)"'�(!"�%��#�(� g%�)��"��#��� 

*&'")(���j�(�� )"*"#�j&'� (��) �)'�#"��!'�#% (��), o%!�#j&!�)'�#�!% (t��), j�#&i�"�"$" 
��$��'��% (��) �)'�#"�"i )�(#"!� (�)) !� *&'")(���"$" j"�"j&'% 5-����-o%!�#*&'")(�-5-j&!�#-
1-$&)(&�-3-��% (��) m '�m��j (*������"x&��lj j"�"j&'��+ #��") (!�o#. 1). ���!&m g%�)��"��#���+ 
'&�)��e�"m��!��+ )"*"#�j&'�� *'"�"��#� '���)�#��"u )"*"#�j&'�m���nu ���*"�����+ j"�"j&'�� � 
&!�#��&!�!� m� '�m��+ i+ (*������"x&�� ((%j�'�� )"��&�!'���l j"�"j&'�� 3 j"#�/#) *'� 333 � % 
*'�(%!�"(!� *&'")(��% #�%'�#% l) ������!"'� ()"��&�!'���l ������!"'� – 2·10-2 j"#�/#) [8].  

 
F�G��H
 1 

�-F8H E@B>CQ5N8B@T (' >8 PT -5F5PHB5-TGKG?BG NF8E>@N5E>G 

�)#�� j"�"j&'�"i (%j�x�, 
j"#. % 

	j�(! #��")  
j"�"j&'�� � ��, 

 j"#. % 

[�]*

�102,
#/$ 

��$�#��� *"�&'+-
�&�� &�&'$�l �� !� 
ii ()#��"��, j�/j 

���, 
% 

 ���,

j�/j

�
"#

�j
&'

 

�� t�� �! �� �� �) A� MA �M A�  s!  d
s!  h

s!    

��-1 50 30 10 10   48,3 7,5   3,51 35.7 28.2 7.5  
��-2 40 36   6 18 39,4  5,8 10,3 0,85    0,26 35,6 
��-3 50 30   5 15 47,9  5,2 9,5 1,19    0,23 34,5 

* ��'�)!&'�(!�h�� �’lm)�(!� � ��&!"�� *'� 25 �C. 
 

	j�(! #��") �� � �� ��m��h��(l m�"'"!��j *"!&���"j&!'�h��j !�!'%����lj )�'o")(�#���+ 
$'%*. 	j�(! #��") �� ��m��h��(l &#&j&�!��j [N] ���#�m"j. 	j�(! *&'")(����+ g'�$j&�!�� � �� !� 
"o"#"��� �� ��m��h��(l m� �"*"j"$"u !&'j�h�"$" '"m)#��% *&'")(���j�(��+ �� *'� 483 K � 
�!j"(g&'� �'$"�%, *�(#l h"$" )���&�� $�m"*"��o�� *'"�%)!� '"m)#��% ���#�m%��#�(� $�m"+'"j�!"-
$'�g�h��j j&!"�"j [9]. 


���u��#� )"j*"�&�!� *"�&'+�&�"i &�&'$�i �� m� j&!"�"j ��"+ '���� �m m�(!"(%����lj 
���"j"$" '���l��l [10]: 
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 � 
 � 
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� �
� � �
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�& !s – *"�&'+�&�� &�&'$�l !�&'�"i *"�&'+��, j�/j; ål – *"�&'+�&�� &�&'$�l '�����, j�/j; ���&)(� d, h 
*"m��h�u!� ��(*&'(�% !� *"#l'�% ()#��"�% ���*"����"; â – )'�e"��e )%! mj"h%����l. ��$�#��� 
*"�&'+�&�� &�&'$�l �� !� ii )"j*"�&�!� "oh�(#u��#�(� '"m�’lm���lj (�(!&j� ��"+ '���l�� �m 
��)"'�(!���lj ��m��h&��+ )%!�� mj"h%����l *��)#����)� ��"j� '�����j�. �#l "oh�(#&�� o%#� 
��)"'�(!��� !�)� �&#�h��� ()#��"��+ *"�&'+�&�"i &�&'$�i '����: �"�� – l! = 72.8 mN/m, d

l! = 21.8 

mN/m, h
l! = 51.0 mN/m; e"��(!�e j&!�#&� – l! = 50.8 mN/m, d

l! = 48.5 mN/m, h
l! = 2.3 mN/m. 

��)'"g"!"$'�g�i �� o%#� "�&'k��� m ��)"'�(!���lj "*!�h�"$" j�)'"()"*% (��'# �&e(, 
��j&hh���). �&'&���"h�(&#���e (DN), (&'&���"j�("��e (DW) '"mj�'� h�(!��") !� )"&g���n�! *"#�-
��(*&'(�"(!� (kpol) o%#� ��m��h&�� (!�!�(!�h��j "o'"o#&��lj j�)'"g"!"$'�g�e. 

�&'���!"$'�g�h�� �"(#��k&��l *'"�"��#�(� �� �&'���!"$'�g� Q-1500 (�(!&j� “��%#�)-
��%#�) �'�&e” % ����j�h�"$" '&k�j�, m� x���)�(!u ��$'�����l 5 °�/+�.  

 
�CQ<FS>8>@ G 5RL5N5;CBBO. ��)'")�*(%#u����l *�'�g��% *'"�"��#� !�). �*"h�!)% $"!%-

��#�(� ��(*&'(�l '"mh��% �� � &!�#��&!�!�, � l)�e �"�����(l *�'�g�� � )�#�)"(!� 30 % ��� ��, % 
�"��. 	"���j (&'&�"���&j (#%$%��� �"���e '"mh�� *"#�����#"�"$" (*�'!% (�	�) � ��(�h&�"j% 
�"��"j% '"mh��� ��. �"h�!)"�& "o’nj�& (*������"x&��l "'$���h�"i � �"��"i g�m (!��"��#" 1:10. 
�&j*&'�!%'� ��(*&'$%����l – 323 �. �" "�&'k��"i ��(*&'(�i *�� h�( *&'&j�x%����l m� �"*"j"$"u 
)'�*&#��"i #�e)� �"����#�(� ��(!�#�"���� �"�� �" (*������"x&��l ["'$���h�� g�m�] : [�"��� g�m�] = 
= 1:150÷1:450.  �g"'j"���� �� �����#l#� ��� �"��"i g�m� g�#�!'%����lj ��(*&'(�i h&'&m )�*'"�"�& 
(�!" (60 j)j) m *"��#�x�j *'"j�����lj �"�"u � (%x���lj *'� )�j��!��e !&j*&'�!%'�. 


 '&m%#�!�!� o%#" "�&'k��" j�)'")�*(%#� m ��)�*(%#�"����j *�'�g��"j !� g%�)��"��#�-
m"���"u "o"#"�)"u. 	���", �" (g"'j"���� j�)'")�*(%#� j�u!� ��&�#��% (g&'�h�% g"'j% ('�(. 1).  

�#l *��!�&'�k&��l !"$", �" *�'�g�� n m�)�*(%#�"����j � *"#�j&'��e "o"#"��� j�)'")�*(%#, 
�� j�)'"h�(!��)� *'"$'���#� �" !&j*&'�!%'� !"*#&��l *�'�g��% 338–345 K � ��!'�j%��#� *'"!l$"j 
5–10 +�., *�(#l h"$" "+"#"�k%��#� �" )�j��!�"i !&j*&'�!%'�. ª) ��l��#"(l, j�)'")�*(%#� � 
'&m%#�!�!� *'"$'�����l �& mj��uu!� (�"ni g"'j�, � m�#�x�u!�(l ��&�#��" (g&'�h��j�, �& 
���o%��#"(l m#�*���l � '"m!�)���l, �" *'�!�j���" �#l h�(!��") *�'�g��%. 

 

 
\�	. 1. a�G��L���
 �
������	�� � 
����	��������� �����
���  

(��	�. � 109, ��G�. 2) 
 

t%#" �"(#��k&�" �*#�� *'�'"�� �� !� x���)"(!� ��(*&'$%����l �� '"mj�'  !� '"m*"��# m� 
'"mj�'"j (��!&m"����+ j�)'")�*(%# (!�o#. 2).  
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F�G��H
 2 
�K5N@ E>N5;CBBO >8 T8;8->C;@E>@-@ KG-;5-8+E<F Q GB-8+E<FS5N8B@K >NC;H@K N<LFCN5HBCK 

(�+GNNGHB5ACBBO ]8Q – 1:10, �=323 ') 

�
 

�"
(#

. 

�"*"#�j&' 
����). 

��(*&'$., 
 "o/+�. 

�'&���"-
h�(&#���e  

'"mj�', j)j 

�'&���"-
j�("��e 

'"mj�', j)j 

�"&g���n�! 
*"#���(-
*&'(�"(!� 

	j�(! *&'")(��-��+ 
$'%* � �� 
[
�)!], % 

109 500 70,6 101,8 1,44 - 

112 
��-1 

600 62,8 80,4 1,28 - 
�1 500 40,8  52,2  1,28  0,64 
�2 

��-2 
600 32,5 36,9 1,14 0,63 

�5 "-" 27,6 31,2 1,13 0,35 
�8* 

��-3 
"-" 31,5 38,8 1,23 0,34 

* �'�m") "!'�j%���(l � *'�(%!�"(!� 	�(
�)2 . 
 
ª) � "h�)%��#"(�, m� mo�#�x&��lj x���)"(!� *&'&j�x%����l mj&�x%n!�(l '"mj�' j�)'")�*(%# �#l 

�(�+ )"*"#�j&'��, "()�#�)� x���)�(!� ��(*&'$%����l ��m��h�n '"mj�' j�)'")'�*&#� ��(*&'(�i "/�, �� 
*"�&'+�� l)�+ ���(#��") g�m"�"$" '"m��#&��l %!�"'un!�(l *"#�j&'�� "o"#"�)�. 	 ��"j% k 'l�% 
mj&�x%n!�(l � )"&g���n�! *"#���(*&'(�"(!�. �'�'"�� � o%�"�� �� !�)"k �*#���u!� �� '"mj�' j�)'"-
)�*(%#. 	���", �" *�� h�( ��)"'�(!���l �&*&'")(���"$" ��, j"#&)%#l'�� j�(� l)"$" n ��e���"u, 
%!�"'uu!�(l )'%*��x� h�(!��)� (60–70 j)j). 	 !"e k& h�(, % ��*��)% *&'")(���j�(��+ ��, j"#&)%-
#l'�� j�(� l)�+ ���'�m�lu!�(l �&m��h�", '"mj�' (g"'j"����+ j�)'")�*(%# ��m��h�n!�(l, *&'&�%(�j, 
$��'"g�#��"-#�*"g�#���j o�#��("j (�, l) ��(#��"), *"�&'+�&�"u �)!����(!u ) ��. ��), �#l ��-3, ��� � 
 ��� l)"$" j�u!� ��kh� m��h&��l, '"mj�' h�(!��") !�)"k mj&�x%u!�(l. ��)"k *")�m��", �" "o'"o-
#&��l j�)'")�*(%# '"mh��"j 	�(
�)2, l)�e ��"���(l � ��(*&'(�u �#l m�o&m*&h&��l (!'%)!%'%����l 
"o"#"�)�, *'�)!�h�" �& �*#���n �� '"mj�' h�(!��") � )"&g���n�! *"#���(*&'(�"(!�. 

�#l *��!�&'�k&��l ��l��"(!� � ��m��h&��l )�#�)"(!� m�)�*(%#�"���"$" !�&'�"$" �%$#&�"��u – 
*�'�g��% – o%#" *'"�&�&�" )"j*#&)(��e !&'j�h��e ���#�m (g"'j"����+ j�)'")�*(%#. 

	��*"����", �#l ��"$" (*"h�!)% *'"�&�&�" �&'���!"$'�g�h�& �"(#��k&��l h�(!"$" *�'�g��% 
('�(. 2). ª) � "h�)%��#"(� �� )'���e ��� (��g&'&���e�"-!&'j�h�� )'���) *'�(%!��e �(!"!��e &��"-
!&'j�h��e &g&)! � "o#�(!� !&j*&'�!%' 314–375 K, m �&'x��"u *�)� *'� !&j*&'�!%'� 337 K. �" !"$" 
k, �� )'���e �� (!&'j"$'���j&!'�h�� )'���) � m$�����e "o#�(!� !&j*&'�!%' �& ��l�#&�" �!'�!� j�(�. 

 

300 350 400 450 500 550

0

50

100

150

200

T*�)=337 K

��

���

T, K

m
, j

$

 
 

P
 H

�
&)

m"
&�

�"
�

 
\�	. 2. R������	��� ����
���� ����
� �����
�� (����L�� ������ 200 �J) 

 

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



 382

��(!%*��j )'")"j o%#" �"(#��k&��l j�)'")�*(%# m ��)�*(%#�"����j *�'�g��"j ('�(. 3). ª) 
����", �� )'���e ��� �(�%n +�'�)!&'��e �#l h�(!"$" *�'�g��% &��"!&'j�h��e &g&)! � ��!&'��#� 
!&j*&'�!%' 321–350 K. 
���) !&j*&'�!%'� �&'x��� *�)% &��"!&'j�h�"$" &g&)!% (!��"��!� 334 K. 
�� )'���e �� � m$�����e "o#�(!� !&j*&'�!%' ���o%��n!�(l �&m��h�� �!'�!� j�(�. 	'�+"�%uh� 
m��h&��l *#"� &��"&g&)!�� )'���+ ���, "oj&k&��+ !&j*&'�!%'��j ��!&'��#"j 314–375 K 
�&'���!"$'�j� '�(. 2 � "oj&k&��+ !&j*&'�!%'��j ��!&'��#"j 321–350 K �&'���!"$'�j� '�(. 3, 
o%#" '"m'�+"���" �j�(! ��)�*(%#�"���"$" *�'�g��%. 	�m��h&��e �j�(! *�'�g��% (!��"��!� ã27,2 % 
j�(. �"o!", &g&)!����(!� )�*(%#u����l (!��"��!� ã91 %. �" !"$" k �� )'���e ��� m'�m)� �� "(�"�� 
*&'")(���j�(�"$" )"*"#�j&'% m’l�#ln!�(l &)m"!&'j�h��e *�) *'� !&j*&'�!%'� 460 �, �" (���h�!� 
*'" ��l���(!� *&'")(����+ g'�$j&�!�� � "o"#"��� j�)'")�*(%#. 
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\�	. 3. R������	��� ����
���� ����
� �
������	�� 
� �����	��������� �����
��� �� �	���
 �������	����J� 
�����
���� \R-4G (�) �� �����	����
	��J� \R-4 (G) (����L�� ������ 200 �J) 

 
�@EB5N-@. 
!k&, '"m'"o#&��e j&!"� &)(!'�)��e�"-)"��&'����e�"$" j�)'")�*(%#u����l �m 

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