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&5EFGHICB5 +;5JCE 5HC;I8BBO 8-;@F5N5P -@EF5>@ AFOT5K L8Q5]8QB5P -5BHCBE8JGP 
5J>5N5P -@EF5>@ Q ]5;K8FSHCLGH5K B8 �–�–�5–�s–	T/SiO2 -8>8FGQ8>5;8T. �E>8B5NFCB5 
N+F@N NKGE>< JCQG* B8 -8>8FG>@?BG NF8E>@N5E>G -8>8FGQ8>5;GN; QB8MHCB5 5+>@K8FSB@M Q8 
NKGE>5K JCQG* -8>8FGQ8>5; HFO +;5JCE< 5HC;I8BBO 8-;@F5N5P -@EF5>@ N L8Q5NGM ]8QG >8 
H5EFGHICB5 N+F@N >CK+C;8><;@ B8 Q8-5B5KG;B5E>G +C;CRGL< +;5JCE< -5BHCBE8JGP. 

The process of acrylic acid obtaining by gas phase condensation of acetic acid with 
formaldehyde on �–�–�5–�s–	T/SiO2 catalysts has been investigated. The effect of cesium 
content on catalytic properties of catalysts has been found; the optimum catalyst by the cesium 
content for the process of acrylic acid obtaining in gas phase has been found and the effect of 
temperature on the process of condensation has been investigated. 

D5E>8B5N-8 +;5RFCK@. �"#�j&'�� j�!&'��#� �� "(�"�� �)'�#"�"i )�(#"!� !� ii *"+����+ 
m���l)� �"o'�j !&+��h��j �#�(!��"(!lj n o�$�!"!"���k��j� *'"�%)!�j� "'$���h�"$" (��!&m% [1]. 
�&'&��k�" �)'�#"�% )�(#"!% "�&'k%u!� ")�(�&��lj *'"*�#&�% �o" *'"*��%. �'"!& �� *'"�&(� 
(%*'"�"�k%u!�(l %!�"'&��lj �&#�)"i )�#�)"(!� *"o�h��+ *'"�%)!�� ")�(�&��l [2], �" m��h�" 
mo�#�x%n ��!'�!� �� '"m��#&��l *'"�%)!��. �� *'"*"�%nj" "!'�j%��!� �� )"��&�(���nu "�!"�"i 
)�(#"!� (
�) m g"'j�#��&$��"j (��) % $�m"��e g�m� �� $&!&'"$&���+ )�!�#�m�!"'�+. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. 
 ��x�+ *"*&'&���+ �"(#��k&��l+ [3, 4] 

�(!��"�#&�", �" ��)"'�(!���l )�!�#�m�!"'�� ()#��% B2
3–�2
5–�"
3/SiO2 � *'"�&(� $�m"g�m�"i 
�#��"#��"i )"��&�(���i "�!"�"i )�(#"!� m g"'j�#��&$��"j � �)'�#"�% ��n mj"$% �"(l$�%!� ��+"�% 
"(!����"i 50,1 %. �"'���l�" �&��(")�e ��+�� �)'�#"�"i )�(#"!� m%j"�#&��e �&�"(!���" ��(")"u 
�)!����(!u ��)"'�(!"�%����+ )�!�#�m�!"'��. 	��"j", �" )�!�#�m�!"'� �� "(�"�� $��'")(��% �&m�u 
!�)"k n &g&)!����j� � *'"�&(�+ �#��"#��"i )"��&�(���i [5]. �"j% ��)��" o%#" �"(#���!� �*#�� 
�&m�e�j�(��+ (*"#%) �� �)!����(!� '"m'"o#&�"$" ��j� )�!�#�m�!"'�. 

 
�C>8 ;5R5>@ – mo�#�x�!� &g&)!����(!� *"*&'&���" '"m'"o#&�"$" ��j� )�!�#�m�!"'� 

*'"j"!%����lj "(!����"$" �&m�nj. 
 
�CQ<FS>8>@ C-E+C;@KCB>GN >8 PT 5RL5N5;CBBO. �#l m��e(�&��l �"(#��k&�� ��)"'�(!"�%��#� 

)�!�#�m�!"'�, �" ()#���#�(� m (%j�x� ")(���� B2
3, �2
5, �"
3 �� (�#�)�$&#&�"j% �"(�i, *'"-
j"!"���� Cs2O. 
(� )�!�#�m�!"'� o%#� *'�$"!"�#&�� m� j&!"��)"u [6]. �)#�� )"j*"�&�!�� )�!�-
#�m�!"'�� ���&�&�" % !�o#. 1. 

�&�)��u )"��&�(���i m��e(�u��#� � �j*%#�(�"j% '&�)!"'� m� (!���"��'��j x�'"j )�!�#�m�!"'�. 
�'"�%)!� '&�)��e ���#�m%��#�(l +'"j�!"$'�g�h��j j&!"�"j. �#l �"(#��k&�� ��)"'�(!"�%��#� 
'&�)��e�% (%j�x m j"#���j (*������"x&��lj 
�:�� = 1:1. ¸�( )"�!�)!% �"(#��k&��+ *'"�&(�� 
(!��"��� 12 ( m� !&j*&'�!%' 563 – 683 �. 

� "!'�j���+ '&m%#�!�!�� (!�o#. 2) m'"m%j�#", �" �)!����(!� )�!�#�m�!"'� m� mo�#�x&��l �j�(!% 
�&m�u � )�!�#�m�!"'� m'"(!�n �" �"(l$�&��l �!"j�"$" (*������"x&��l �s/�" 0,1. �� �(�+ 
�"(#��k&��+ )�!�#�m�!"'�+ j�)(�j�#��� )"��&'(�l (40,3 – 67,0 %) m� %(�+ !&j*&'�!%' m��e(�&��l 
*'"�&(% �"(l$�n!�(l m� �!"j�"$" (*������"x&��l �s/�" 0,1. �"��#�x& *�����&��l �j�(!% �&m�u 
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��)#�)�n m��k&��l )"��&'(�i ��+����+ '&�$&�!��, !"j% mo�#�x%��!�  �j�(! �s � )�!�#�m�!"'� 
�&�"��#��". 

 
F�G��H
 1 

�-F8H -8>8FGQ8>5;GN 

��("��e �j�(! )"j*"�&�!�� )�!�#�m�!"'�, % 
��!�#�m�!"' Cs/Mo 

B2
3 �2
5 �"
3 
�1 0 15 10 3 
�2 0,05 15 10 3 
�3 0,1 15 10 3 
�4 0,3 15 10 3 
�5 0,6 15 10 3 
�6 1,0 15 10 3 

 
F�G��H
 2 

�+F@N NKGE>< Cs  N �–�–�5–�s–	T/SiO2 -8>8FGQ8>5;G  
B8 M5L5 -8>8FG>@?BG NF8E>@N5E>G N ;C8-JGP 8FSH5FSB5P  

-5BHCBE8JGP 5J>5N5P -@EF5>@ Q ]5;K8FSHCLGH5K.  
D;5>5?B8 <E>8B5N-8 Q GK+<FSEB5* +5H8?C* ;C-JGMB5P E<KGAG:  

K5FSBC E+GNNGHB5ACBBO 	':(� = 1:1. 
8E -5B>8->< 12 E 

Cs/Mo T, � �, % S, % B, % 
0 29,5 79,9 23,6 

0,05 38,4 78 30,0 
0,1 40,3 76,9 31,0 
0,3 26,9 75,3 20,3 
0,6 24,9 72,0 17,9 
1 

563 

21,0 70,1 14,7 
0 39,3 87,1 34,2 

0,05 43,8 83,7 36,7 
0,1 46,8 80,4 37,6 
0,3 34,9 77,4 27,0 
0,6 30,0 75,0 22,5 
1 

593 

22,3 70,1 15,6 
0 49,4 89,8 44,4 

0,05 53,5 87,0 46,5 
0,1 55,2 84,5 46,6 
0,3 47,8 77,8 37,2 
0,6 40,0 80,0 32,0 
1 

623 

33,3 86,3 28,7 
0 59,8 83,9 50,1 

0,05 65,2 81,0 52,8 
0,1 67,0 79,2 53,1 
0,3 61,4 71,7 44,0 
0,6 50,0 75,0 37,5 
1 

653 

40,7 85,2 34,7 

�"m��h&��l: Cs/Mo – �!"j�& (*������"x&��l )"j*"�&�!�� )�!�#�m�!"'�; ß)  – h�( )"�!�)!%;  
� – !&j*&'�!%'�; X – )"��&'(�l; S – (&#&)!����(!� %!�"'&��l �)'�#"�"i )�(#"!�; 	 – ��+�� �)'�#"�"i 
)�(#"!�. 
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	*#�� (*������"x&��l �s/�" % �"(#��k&��+ )�!�#�m�!"'�+ �� ��+�� �)'�#"�"i )�(#"!� 
���#"$�h��e �"  e"$" �*#��% �� )"��&'(�u "�!"�"i )�(#"!�. ��)(�j�#���e ��+�� �)'�#"�"i )�(#"!� 
(*"(!&'�$�n!�(l �� )�!�#�m�!"'� m �!"j��j (*������"x&��lj �s/�" 0,1 m� !&j*&'�!%'� 653 � � 
(!��"��!� 53,1 %. 
!k&, j"k�� m'"o�!� ��(�"�"), �" )�!�#�m�!"' m !�)�j (*������"x&��lj �s/�" n 
"*!�j�#���j (&'&� �"(#��k&��+.  

�&j*&'�!%'� m��e(�&��l *'"�&(% )"��&�(���i j�n ���#"$�h��e �*#�� �� %(�+ '"m'"o#&��+ 
��j� )�!�#�m�!"'�+ $�m"g�m�"-)�!�#�!�h�"i �#��"#��"i )"��&�(���i g"'j�#��&$��% m ��(�h&��j� 
j"�""(�"���j� )�'o"�"��j� )�(#"!�j� [3, 5]. �"��&'(�l "�!"�"i )�(#"!� � ��+�� �)'�#"�"i m 
*�����&��lj !&j*&'�!%'� mo�#�x%u!�(l (!�o#. 2). �'��� m�#&k�"(!� ��+"�% �)'�#"�"i )�(#"!� ��� 
!&j*&'�!%'� ('�(%�")) j�n &)(!'&j�#���e +�'�)!&'.  ��)(�j�#���e ��+�� �)'�#"�"i )�(#"!�  
(34,7 – 53,1 %) �� %(�+ �"(#��k&��+ �–	–�"–�s–
+/SiO2 )�!�#�m�!"'�+ (*"(!&'�$�n!�(l m� !&j*&-
'�!%'� 653 �. 

1̂

2̂

3̂

4̂

5̂

6̂

0

10

20

30

40

50

60

533 563 593 623 653 683 713

T, K

B, %

 
a���L�
	�� ������ ��������� ��	���� �
� ����������� � ���	����	�
 �����
�����
� 

R1–R6. W�	 �������� – 12 	. B����� 	�
��
�������
 `R:?Q = 1:1 
 

	�'!" m�m��h�!�, �" *"��#�x& *�����&��l !&j*&'�!%'� m%j"�#un m��k&��l ��+"�% �&��-
(�h&�"i )�(#"!� ���(#��") '�m)"$" *�����l (&#&)!���"(!� %!�"'&��l "(!����"i. 
!k&, 653 � – 
"*!�j�#��� !&j*&'�!%'� m��e(�&��l *'"�&(% )"��&�(���i �� �"(#��k&��+ )�!�#�m�!"'�+. 

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

)"��&�(���i g"'j�#��&$��% m "�!"�"i )�(#"!"u n )�!�#�m�!"' m �!"j��j (*������"x&��lj �s/�" 0,1. 
��(!"(%����l ��"$" )�!�#�m�!"'� ��#" mj"$% mo�#�x�!� )"��&'(�u "�!"�"i )�(#"!�  �" 67,0 % !� 
��+�� �)'�#"�"i )�(#"!�  �" 53,1 % m� !&j*&'�!%'� m��e(�&��l *'"�&(% 653 � � h�(% )"�!�)!% 12 (. 
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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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