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condensation of methyl propionate with formaldehyde over silica-supported cesium hydroxide catalysts // 
Applied Catalysis A: General. – 2005. – � 288. – C. 211–215. 6. @��	
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�E>8B5NFCB5 ]GQ@-5-TGKG?BG T8;8->C;@E>@-@ C+5-E@B8]>5+5FGKC;B@T -5K+5Q@JGM, 
E>N5;CB@T B8 5EB5NG C+5-E@HB5P EK5F@ �&-20 >8 +5+C;CHBS5 E@B>CQ5N8BG Q8 5+>@K8FSB@T 
<K5N B8]>5+5FGKC;B@T EK5F. 

The purpose of scientific researches is establishment of physical and chemical 
descriptions of epoksipetroleum compositions, created on the basis of epoksid resin ED-20 and 
preliminary synthesized at the optimum terms of aromatic petroleum resins. 

D5E>8B5N-8 +;5RFCK@ >8 PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. ��g!"*"#�j&'�� 
(j"#� x�'")" m�(!"("�%u!�(l l) �"��!)� �" *"#�j&'��+ (%j�x&e *�� h�( (!�"'&��l �� i+��e "(�"�� 
m�+�(��+, m")'&j� ��!�)"'"m�e��+, !� #�)"g�'o"��+ *")'�!!�� [1]. 
(�"���j� )"j*"�&�!�j� 
�)�m���+ )"j*"m���e n *'"j�(#"�� &*")(���� (j"#�. 

	�'"o� �� "(�"�� &*")(����+ (j"# ���'�m�lu!�(l ��(")�j� g�m�)"-j&+���h��j� �#�(!��"(-
!lj�, � !�)"k (!�e)�(!u �" �$'&(����+ (&'&�"��� [2, 3]. �%j��&��l &*")(����+ (j"# m '�m��j� 
"#�$"j&'�j� ��n mj"$% *")'���!� �#�(!��"(!� "(!����+ [4 – 6]. 

��(#%$"�%u!� �� %��$% )"j*"m���i �� "(�"�� �)�m���+ (*"#%) � �&��(�h&��+ "#�$"j&'��. �#l 
"!'�j���l *"#�j&'��+ j�!&'��#��, �" +�'�)!&'�m%u!�(l m��"��#���j� g�m�)"-+�j�h��j� �#�(!�-
�"(!lj� !� +�j�h�"u (!�e)�(!u �" ��i �$'&(����+ (&'&�"���, �&"o+���", �"o %(� )"j*"�&�!� (%j�x� 
o%#� +�j�h�" m�’lm��� j�k ("o"u % n����e !'���j�'��e *"#�j&'. �'"(!"'"�& “mx�����l” *"#�j&- 
'�� – "��� m "(�"���+ ��*'lj)�� j"��g�)���i i+ (!'%)!%'�, �" ��n mj"$% *")'��%��!� o�$�!" 
&)(*#%�!���e��+ +�'�)!&'�(!�): (!�e)�(!� �" '"m!'�()%����l, ��i ��(")�+ !&j*&'�!%' � '"mh����)��, 
j����(!� !"�". ��eh�(!�x& *'"(!"'"�& (!'%)!%'%����l ��)"'�(!"�%u!� �#l *"#�"#&g����, 
��e'"m*"�(u�k&��x�j n +�j�h�& (!'%)!%'%����l. �&e (*"(�o *&'&�o�h�n *'"�&�&��l +�j�h�"i 
'&�)��i m j"�"j&'�j� �o" "#�$"j&'�j� % !"�)"j% x�'� �� *��)#����, � '&m%#�!�!� h"$" %!�"'uu!�(l 
#���e��, '"m$�#%k&�� �o" *'"(!"'"�"-mx�!� *"#�j&'�.  


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

�&'&o�$ *'"�&(% % !"�)"j% x�'� j�n (�"i "("o#��"(!�:  
� ���(#��") �&#�)"i $'���h�"i *"�&'+�� m'�m)� j"k#��� #&!)�(!� )"j*"�&�!��; �& "("o#��" 

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

�&$�!����j; 
� j"k#��� )�!�#�m%uh� �o" ��$�o%uh� ��l *"�&'+�� "(�"��. 

�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM �)�m%n �� !&, �" "���j �m *&'(*&)!����+ j&!"��� 
"�&'k���l ��� n )�!�#�!�h�� "#�$"j&'�m���l �&��(�h&��+ j"�"j&'�� g'�)��e '��)�+ *'"�%)!�� 
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*�'"#�m% [7–9]. �"*&'&���" �"(#��k%���(l *'"�&( "#�$"j&'�m���i g'�)��i �5 � *'�(%!�"(!� 
$"j"$&���+ )�!�#�!�h��+ (�(!&j [9]. �*"(�o *&'&�o�h�n ��)"'�(!���l g'�)��i �5, �" j�(!�!�: 
���)#�h�� "#&g���; ��)#�h�� ��"#&g���; j"�""#&g���. 

 
�C>8 ;5R5>@ – �"(#���!� g�m�)"-+�j�h�� +�'�)!&'�(!�)� &*")(����+ )"j*"m���e, (!�"'&��+ 

�� "(�"�� &*")(���"i (j"#� ��-20 !� *"*&'&���" (��!&m"����+ m� "*!�j�#���+ %j"� ��g!"*"-
#�j&'��+ (j"#.  

 
�-E+C;@KCB>8FSB8 ?8E>@B8 G 5RL5N5;CBBO ;CQ<FS>8>GN. �#l �(!��"�#&��l j"k#��"(!� 

(!'%)!%'%����l ��o'��" (j"#�, �" j�(!l!� % (�"ie (!'%)!%'� *"#�j&'�m���e�� g'�$j&�!�, � (�j&: 
���, "�&'k��� "#�$"j&'�m���nu g'�)��i �5 ()"j*"m���l �); ���, "�&'k��� )""#�$"j&'�m���nu 
g'�)��e �5 � �9 ()"j*"m���l ��); ���, "�&'k��� )""#�$"j&'�m���nu g'�)��i �5 � ()�*���'% 
()"j*"m���l ���); ���, "�&'k��� )""#�$"j&'�m���nu g'�)��i �5 � ()�*���'%, j"��g�)"���� ��� 
()"j*"m���l �V). �j"#� n *"���(!u (%j�(��j� m *'"j�(#"�"u &*")(���"u (j"#"u ��-20. 

�"#&)%#l'�� j�(� �)�m���+ ��� n �"(!�!��" ��(")"u (860–4200) *"'���l�" m j"#&)%#l'�"u 
j�("u (j"#� ��-20 (410), !"j% o%#� ���h&�� )"j*"m���i, �" j�(!l!� 90 % ��	. (j"#� ��-20 !� 10 % 
��	. *"*&'&���" (��!&m"����+ ���. ª) m�!�&���) ��)"'�(!"�%��#� *"#�&!�#&�*"#��j�� (����). 
��'�#&#��" *'"�"��#� (!'%)!%'%����l (j"#� ��-20, �" �& j�(!�#� ���. 

	�k#���j� +�'�)!&'�(!�)�j�, l)� *"����� j�!� "�&'k��� *#��)�, n ��!�)"'"m�e��(!� ((!�e-
)�(!� �" �*#���� �$'&(����+ (&'&�"���) !� �!j"(g&'"(!�e)�(!� ((!�e)�(!� �" �*#��% )#�j�!�h��+ 
%j"�). 
���j �m ��k#���+ h����)��, l)�e m�o&m*&h%n ��!�)"'"m�e�� �#�(!��"(!�, n �"�"(!�e)�(!� – 
(!�e)�(!� *")'�!!�� �" �"�"*"$#�����l !� ��g%m�e�"i *'"��)�"(!�. 	"�"*"$#�����l +�'�)!&'�m%n 
m��!��(!� *#��)� *"$#���!� �"�% !� "���un!�(l )�#�)�(!u �"��, ("'o"���"i *#��)"u m� m����"i 
!&j*&'�!%'� h� j�(� ("'o"���"i �"��, ����&(&�"i �" j�(� *#��)�. ��� h�( "���u����l (!��% 
*")'�!!��, ��*'"o%����+ % '�m��+ �$'&(����+ (&'&�"����+ (�"��, '"mh���+ )�(#"!, ("#&e, #%$�� 
!"�"), g�)(%u!� !�)� ���� '%e�%����: ����)�&��l o%#�o�x"), ���x�'%����l *#��)� ��� "(�"��, 
'"mh��&��l *#��)�. 
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�#l ��m��h&��l �"�"(!�e)"(!� � �"�"*"$#�����l o%#� *'�$"!"�#&�� ���&m�m��h&�� 
&*")(���g!"*"#�j&'�� )"j*"m���i. ���&!�)% mj��� j�(�, !"o!" �"�"*"$#�����l *#��"), ���&(&��+ 
�� j&!�# � ()#" !� ��!'�j���+ % �"��"j% (&'&�"����, m"o'�k&�" �� '�(%�)%. ���#"$�h�� m�#&k�"(!� 
(*"(!&'�$�u!�(l % )�(#"j% !� #%k�"j% (&'&�"����+. 
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	"�"(!�e)�(!� !� +�j�h�% (!�e)�(!� �"(#��k%����+ )"j*"m���e % '�m��+ �$'&(����+ (&'&-
�"����+ *"���" % !�o#. � "�&'k���+ '&m%#�!�!�� ��*#���n, �" ��e(!�e)�x"u �" ��i �"�� n 
)""#�$"j&'�� ��� � (j"#�, "�&'k��� �� "(�"�� �&��(�h&��+ j"�"j&'�� g'�)��i �5 !� !&'*&�"��+ 
�%$#&�"���� ()�*���'% m *"��#�x"u j"��g�)���nu ���. �&�" $�'x� '&m%#�!�!� "�&'k��� �#l 
&*")(���g!"*"#�j&'��+ )"j*"m���e m �"������lj �#�g�!�h�"i ���. 
(� &*")(���g!"*"#�j&'�� 
)"j*"m���i +�'�)!&'�m%u!�(l ��(")�j� g�m�)"-+�j�h��j� *")�m��)�j�, m")'&j�, �"�"(!�e)�(!u !� 
+�j�h�"u (!�e)�(!u �" ��i ��e*"x�'&��x�+ �$'&(����+ (&'&�"��� ()�(#"!, #%$��) � j"k%!� o%!� 
'&)"j&��"���� �#l (!�"'&��l ��!�)"'"m�e��+ *")'�!!��. 

D5-8QB@-@ N5H5E>GM-5E>G >8 TGKG?B5P E>GM-5E>G C+5-E@B8]>5+5FGKC;B@T -5K+5Q@JGM  
< BCM>;8FSB5K<, F<IB5K< >8 -@EF5K< EC;CH5N@�8T 

��j�h�� (!�e)�(!�, �
G  
�"m��h&��l )"j*"m���e   

H2O 
10 %-e '"mh�� 

NaOH 
10 %-e '"mh�� 

H2SO4 
10 %-e '"mh�� 

CH3COOH 
���, "�&'k��� "#�$"j&'�m���nu 
g'�)��i �5 ()"j*"m���l I) 

 
>30 

 
25-28 

 
>30 

 
>30 

���, "�&'k��� )""#�$"j&'�m���nu 
g'�)��i �5 � �9 ()"j*"m���l II) 

 
>30 

 
20-25 

 
>30 

 
28-30 

���, "�&'k��� )""#�$"j&'�m���nu 
g'�)��i �5 � ()�*���'%, 
j"��g�)"���� ��� ()"j*"m���l IV) 

 
>30 

 
28-30 

 
>30 

 
>30 

 
�@EB5N-@. ���!&m"���� ��g!"*"#�j&'�� (j"#� j"k%!� m�(!"("�%��!�(� l) �"��!)� �" 

&*")(����+ )"j*"m���e �� "(�"�� &*")(���"i (j"#� ��-20 % )�#�)"(!� 10 % j�(., *'� ��"j% 
"�&'k��� &*")(���g!"*"#�j&'�� )"j*"m���i j�u!� ��(")� g�m�)"-+�j�h�� *")�m��)�, � "!k&, n 
(!�e)�j� �" ��i �$'&(����+ (&'&�"���. 
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