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&5EFGHICB5 Q8-5B5KG;B5E>G E<KGEB5P CE>C;@]G-8JGP 8H@+GB5N5P -@EF5>@ J@-F5LC-E8-
B5F5K >8 GQ58KGF5N@K E+@;>5K, NE>8B5NFCB5 K5FSBG E+GNNGHB5ACBBO ;C8LCB>GN, Q8 O-@T 
H5EOL8�>SEO B8MRGFSA@M N@TGH E<KGAG CE>C;GN G K8-E@K8FSB@M N@TGH QKGA8B5L5 
(8E@KC>;@?B5L5) CE>C;< 8H@+GB5N5P -@EF5>@ G QL8H8B@T E+@;>GN. 

The rules of the simultaneous esterification of adipic acid with cyclohexanol and isoamyl 
alcohol have been investigated, the molar ratios of reagents, which provide the highest yield of 
esters mixture and the highest yield of mixed (asymmetric) diester of adipic acid and the said 
alcohols have been determined. 

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

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. ���!&m mj�x���+ ��&(!&'�� �� "(�"�� (%j�x&e 

(*�'!�� '�m�"i o%�"�� !� '�m��+ ��)�'o"�"��+ )�(#"! n �)!%�#��"u !&j�!�)"u ��%)"��+ �"(#��k&�� 
"(!����+ �&(l!� '")��. �")'&j�, *'"*"�%u!� (*"("o� "�&'k���l mj�x���+ ��&(!&'�� �� "(�"�� 
g!�#&�"$" ��$��'��% !� (*�'!"�"i g'�)��i ���+"��� *&'&'"o)� (*�'!�� [1]; g!�#&�"i, !'�j&#�!"�"i, 
���*��"�"i )�(#"! � (*�'!"�"i g'�)��i �8–�10 [3]; ���*��"�"i )�(#"!� !� o�$�!")"j*"�&�!��+ 
(%j�x&e ��)#"�#�g�!�h��+ � �#�g�!�h��+ (*�'!�� �5—�6, "!'�j���+ m� '&�)��nu ��x&'�-�'"*x� 
[4]. 	��"j�e (*"(�o "�&'k���l ��&(!&'�� m *"+����+ ��)#"$&)(��"#% � ���*��"�"i )�(#"!� 
((�*�#����) [1], "���) *'" (*'lj"����e (��!&m mj�x��"$" &(!&'% ���*��"�"i )�(#"!� m ��)#"-
$&(��"#"j !� (*�'!% ��x"i o%�"�� �& e�&!�(l. 

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

&(!&'�g�)���i ���*��"�"i )�(#"!� (��) "��"h�(�" ��"j� (*�'!�j�: ��)#"$&)(��"#"j (�
�) !�  
3-j&!�#-1-o%!��"#"j (�-��), m")'&j� �(!��"��!� �*#�� (*������"x&��l '&�$&�!�� �� x���)�(!� 
'&�)��i, ()#�� ii *'"�%)!�� !� l)�(!� ����#&�"i m '&�)��e�"i j�(� (%j�x� ��&(!&'��. 

 

�-E+C;@KCB>8FSB8 ?8E>@B8 G 5RL5N5;CBBO ;CQ<FS>8>GN. �&�)��u &(!&'�g�)���i �"(#���#� m� 
%j"�� "���)"�"$" m����!�k&��l �� � '�m�"$" j"#��"$" (*������"x&��l '&�$&�!�� �� : �-�� : �
� – 
1:1,65:1; 1:1,35:1; 1:1,3:1,2 !� 1:1,4:1,4, )"��&�!'���i *-��� – 0,012 j"#�/�j3 � "���)"�"i 
��!&�(���"(!� ��$'�����l '&�)��e�"i (%j�x�, �" ���*"����#� !&j*&'�!%'� !&*#"�"(�l – 150±5 "�. 
�&�)��u �&#� % !&'j"(!�!"���"j% '&�)!"'�, "(���&�"j% j�x�#)"u � *�(!)"u ����-�!�')� m� 
m�"'"!��j +"#"��#���)"j. 	"�% ���$��l#� m '&�)��e�"i (%j�x� l) �m&"!'"* m� (*�'!�j�. �� ii 
��)"*�h&��lj % *�(!�� ����-�!�')� "���u��#� x���)�(!� *&'&o�$% '&�)��i. 	�m��h�#� g%�)��"-
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��#��� ()�(#"!�&, &(!&'�&) h�(#� !� "*!�h�% $%(!��% *'"�%)!�� '&�)��i, m� l)�j� '"m'�+%��#� 
)"��&'(�u )�'o")(�#���+ $'%* � "����#� h�(!)% *&'&o�$% *"o�h��+ '&�)��e ���*"����". �� 
�"*"j"$"u $�m"'�����"i +'"j�!"$'�g�i ��m��h�#� �j�(! &(!&'�� % '&�)��e��e (%j�x� !� )���&�"j% 
*'"�%)!� � '"m'�+%��#� ��+"�� ��&(!&'�� m� ��. ��(#� &(!&'� � �&*'"'&�$"���% �� % '&�)��e��e 
(%j�x� �&e!'�#�m%��#� '"mh��"j #%$%, � �&*'"'&�$"���� (*�'!� ���$��l#� m $"(!'"u �"�l�"u 
*�'"u. 
()�#�)� *'���!��(!� (��!&m"����+ �������%�#���+ ��&(!&'�� �#l *#�(!�g�)���i *"#�j&'�� n 
m�$�#��"���"j"u [1], !" �"��!)"�" ��m��h�#� #&!)�(!� (%j�x&e &(!&'�� m� j&!"��)"u [5]. 
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\�	. 1. ����� ������J� 	����������
 QR:-QC:=`A  
�� ������� ����������
 ���� � ��	�H c��-C�����:1 – 1:1,65:1; 2 – 1:1,35:1; 3 – 1:1,3:1,2;   

4 – 1:1,4:1,4.  C�-FCR= 0,012 ����/��3 

 
�"m$#l��uh� ����j�)% ��)"*�h&��l �"��"$" x�'% � *�(!�� ����-�!�')� ('�(. 1), �& ��k)" 

*"j�!�!� m��h�& *'�x���x&��l ����#&��l �"�� � ���*"����" x���x& m��&'x&��l '&�)��i m� 
mo�#�x&��l ���#�x)% �
�%. 	"��"h�( (*"(!&'�$�u!�(l mj&�x&��l )�(#"!�"$" h�(#� &g�'�m�!% � 
)���&�"i )"��&'(�i )�'o")(�#���+ $'%* !� mo�#�x&��l ��+"�% )�(#�+ &(!&'�� � )�#�)"(!� 
�&*'"'&�$"���"i �� (!�o#��l). 	�'!" !�)"k ���m��h�!�, �" m� 100 +� '&�)��i )�(#"!�& h�(#" 
(!��"��!� �& o�#�x& 23,5–28,4 j$ �
�/$ !� % *"��#�x"j% �& mj��un!�(l. 	(!��"�#&�" !�)"k, �" % 
(�(!&j�+ �m o�#�x�j ���#�x)"j ��)#"$&)(��"#% ()'��� 3 !� 4) '&�)��l �"(l$�n '���"��k�"$" (!��% 
m��h�" x���x&, ��k m� %j"�� j&�x"$" e"$" ���#�x)%. �#l �"(l$�&��l )"��&'(�i )�'o")(�#���+ 
$'%* *"��� 91,4 % "h&����" *"!'�o�" *�����%��!� !&j*&'�!%'% �o" k m�o&m*&h�!� )'��& 
����&�&��l �"�� m '&�)��e�"i (%j�x�. 


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

�+F@N K5FSB5L5 E+GNNGHB5ACBBO ;C8LCB>GN B8 +5-8QB@-@ +;5H<->GN ;C8-JGP  

�"#��& (*������"x&��l ��: �-��: �
� 
�")�m��)� 

1 : 1,65 : 1  1 : 1,35 : 1 1 : 1,3 : 1,2 1 : 1,4 : 1,4 
¸�( '&�)��i, +� 100 100 75 75 

*!�h�� $%(!��� ()u�&!� 10 jj, 440 �j) 0,050 0,030 0,015 0,035 
�¸, j$ �
�/$ 23,5 28,4 26,8 30,5 
�"��&'(�l )�'o")(�#���+ $'%* ��, % 91,4 90,0 89,9 87,6 
�¸, j$ �
�/$ 262 290 250 216 
�)#�� *'"�%)!�� '&�)��i, j�(. %, m")'&j�:     

– ���m"�j���)#"$&)(�#���*���! 
(�����) 

40,3 39,3 34,8 24,4 

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



 208 

I�����L���
 ��G��H 
– ����)#"$&)(�#���*���! (����) 11,7 16,5 15,2 20,9 
– ���m"�j�#���*���! (����) 19,6 14,9 17,2  16,6 
– )�(#� &(!&'� � �� 9,3 11,3 10,6 12,1 
– ��)#"$&)(��"# 14,4 14,1 18,2 22,1 
– �m"�j�#"��e (*�'! 4,7 3,9 4,0 3,9 

�&!)�(!� (%j�x� "h��&��+ ��&(!&'��, 
j�(. % 

0,57 0,35 0,18 0,22 
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\�	. 2. a���L�	�� 
�	��� ��������� �������� 
����H� �� ������J� 	����������
 ���J����  

(QR:-QC:=`A): RW bW – ��	�����  �	����� ��	��, 
�J R`O/J 

\�	. 3. a���L�	�� ������ �������� ����H� 
 �� ��������> ��	����> �� ������J� 

	����������
 ���J���� (QR:-QC:=`A) 

 
�m !�o#��� � '�(. 2–3 o�h�j", �" m� *&'&+"�% ��� ���#�x)% �
�% �" ���#�x)% �-�� % 

'&�)��e��e (%j�x� mo�#�x%n!�(l �j�(! ���m"�j�#���*���!% � mj�x��"$" (�(�j&!'�h�"$") ��&(!&'% – 
���m"�j�#��)#"$&)(�#���*���!%. �� %j"� "���)"�"$" *"h�!)"�"$" m����!�k&��l ���*��"�"i )�(#"!� 
��eo�#�x& &(!&'�& h�(#" (*"(!&'�$�n!�(l m� (*������"x&��l '&�$&�!�� �
�:�-��:�� – 1:1,35:1, 
"!k&, �& (*������"x&��l n "*!�j�#���j �#l j�)(�j�#��"$" ��+"�% (%j�x� &(!&'��. 	�l��#"(� 
!�)"k, �" *'� ��"j% !�)"k �"(l$�n!�(l ��eo�#�x�e ��+�� �(�j&!'�h�"$" ��&(!&'%. 

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

(%j�x� ��&(!&'�� �m (*&��g�h��j� �#�(!��"(!lj�. ��), ��&�&��l % j"#&)%#% mj�x��"$" &(!&'% 
��)#"�#�g�!�h�"i $'%*� ��u!� mj"$% *")'���!� e"$" �’lm)�(�� +�'�)!&'�(!�)�, (��!#"(!�e)�(!�, 
(%j�(��(!� �m *"+����j� �&#u#"m� !� )�%h%)"j � �&l)� ��x� *")�m��)�, � "�&'k���l (�j& (%j�x� 
(�j&!'�h��+ !� �(�j&!'�h��+ ��&(!&'�� %(%�& �&�"#�)�, �" ��l�#lu!�(l *�� h�( m�(!"(%����l 
�������%�#���+ (*"#%), ��*'�)#��, *")'���!� i+ '"mh���% m��!��(!� !� j"'"m"(!�e)�(!� [1, 2]. 
	��(#��") *'"�&�&��+ �"(#��k&�� ��l�#&�", �" m� (%j�(�"i &(!&'�g�)���i ���*��"�"i )�(#"!� 
(%j�xxu ��"+ (*�'!�� m��k�� "!'�j%u!�(l (%j�x� &(!&'��, % l)�+ h�(!)� �(�j&!'�h�"$" &(!&'% 
(!��"��!�, m�m��h�e, �& o�#�x& 40 %. � !"h)� m"'% j�)(�j�#��"$" ��+"�% (%j�x� &(!&'�� '�m�"i 
o%�"�� � j�)(�j�#��"$" ��+"�% ���m"�j�#��)#"$&)(�#���*���!% m� ���*��"�"u )�(#"!"u 
"*!�j�#���j n j"#��& (*������"x&��l '&�$&�!�� ��: �-��:  �
� = 1:1,35:1. �� ��m��h&�"u 
#&!)�(!u (%j�x&e &(!&'�� o�h�j" (!�o#��l), �" (%j�x�, "�&'k��� m� j"#���+ (*������"x&�� 
'&�$&�!�� 1:1,3:1,2 � 1:1,4:1,4, +�'�)!&'�m%u!�(l �j�(!"j #&!)�+ )"j*"�&�!�� ���#"$�h��j � j&�x�j, 
��k % m'�m)�+ *'"j�(#"��+ *#�(!�g�)�!"'�� [5], � "!k&, m� %j"�� ���*"����"(!� ��x�j ��j"$�j �" 
*#�(!�g�)�!"'�� �� (%j�x� &(!&'�� j"k%!� o%!� '&)"j&��"���� �" m�(!"(%����l l) *#�(!�g�)�!"'�. 

 
1. F����	 R. I��	���������K / I�� ���. b.X. F��	�
�	���. – B.: e���
, 1964. – 916 	. 2. h�-

����� P.?., c�����H�� �.Q., T��G�������� `.V., h������ B.�. O��K� 	��L��i����K� ���	����-
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	HC;I8B5 -55FGL5KC;@ B8 5EB5NG N<LFCN5HBCN5P H@E+C;EGMB5* -55FGL5KC;@Q8JG�* 
BCB8E@?CB@T N<LFCN5HBGN ];8-JGM �9  ;GH-@T +;5H<->GN +G;5FGQ<. �E>8B5NFCB5 5EB5NBG 
Q8-5B5KG;B5E>G +;5JCE<.  

Described obtaining coolygomers by dispersion coolygomerization of  unsaturated 
hydrocarbons of  fraction C9 of liquid products of pyrolysis. The basic laws of the process.have 
been studied. 

D5E>8B5N-8 +;5RFCK@ G PP QN'OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. ��� h�( 
��'"o���!�� &!�#&�% (*'"*�#&�%) *�'"#�m"j �%$#&�"��&�"i (�'"���� (��m&#��& *�#��" �o" o&�m��) 
�� &!�#&�"��+ %(!��"�)�+, )'�j ��#�"��+ $�m"*"��o��+ *'"�%)!�� (&!�#&�, *'"*�#&�) %!�"'un!�(l 
m��h�� )�#�)�(!� (25...30 %j�(.) '��)�+ *"o�h��+ *'"�%)!�� (���) – �%$#&�"��&��+ g'�)��e �5, �8-9, 
�9, )��#�g�)"���& ��)"'�(!���l l)�+ n �&"o+���"u %j"�"u �#l m�o&m*&h&��l '&�!�o&#��"(!� 
��'"o���!�� [1].  


���j �m j&!"��� i+ ��)"'�(!���l n "�&'k���l �� "(�"�� �%$#&�"��&��+ g'�)��e )""#�-
$"j&'��, ���"j�+ *�� ��m�"u ��g!"*"#�j&'�� (j"#� (���). 	��"j� j&!"�� "�&'k���l !�)�+ 
)""#�$"j&'�� �"���j ()�!�#�!�h�� )""#�$"j&'�m���l) !� ��#��"'���)�#���j (�����e"���� !� !&'j�h�� 
)""#�#�$"j&'�m���l) j&+���mj"j. 
�&'k��� *'� ��"j% *'"�%)!� ��)"'�(!"�%u!�(l l) )"j*"�&!� 
¨'%�!%��#���+ !� #�)"g�'o"��+ j�!&'��#�� [1]. 

 

�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM.  �� !&'�!"'�i )'�i�� (�
	 "��'*�!��g!"+�j", 
j. ��#%x, ��.-�'��)��(�)� "o#.) ��� ��$"!"�#lu!� '���)�#��"u "#�$"j&'�m���nu �%$#&�"��&��+ 
g'�)��e �8-9 (�o" �9), l)� ��n mj"$% "�&'k%��!� (��!#% (j"#% o&m %!�"'&��l ���+"��� ��'"o���!�� 
[1]. 	�k#���j n ��o�' ��(")"&g&)!���"i �����uuh"i (�(!&j� !� *��o�' "*!�j�#���+ %j"� 
*'"�&�&��l (��!&m%. 	��"j�j� ������!"'�j� !�)�+ *'"�&(�� n: ���#*&'")(���, $��'"*&'")(��� [2], 
!&'j"(!�o�#��� �#)�#*&'")(��� [1] !� )'&j��e"'$���h�� *&'")(���. �"(#��k%n!�(l !�)"k �"��"-
��(*&'(�e�� *"#�j&'�m���l g'�)��i �9 m� %h�(!u &j%#�$�!"'�� – *"�&'+�&�"-�)!����+ "#�$"*&'")-
(����+ j&!�#")"j*#&)(�� [3]. 

 

�C>8 ;5R5>@ – '"m'"o�!� !&+�"#"$�u ��'"o���!�� )""#�$"j&'�� �� "(�"�� �&��(�h&��+ 
�%$#&�"���� g'�)��i �5 !� g'�)��i �9 '��)�+ *'"�%)!�� *�'"#�m% ��m&#��"$" *�#��� ��(*&'(�e�"u 
((%(*&�m�e�"u)  )""#�$"j&'�m���nu.  
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