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ABSTRACT 

 
   The investigations show that the oxidation process of oil fractions is the most popular process in the 
oil industry. Oxygen organic products are obtained through oxidation [1] .  
   Different oxidation methods are developed for obtaining  additives solved in oil fractions. 
   The present article  considers the possibility for obtaining  raw materials for additives solved in oil 
through oxidation of oil fractions. 
 
Key words: oxidation, additives, and oil fractions 
 


 � 
 � � � � � �  
 

   � 	 � � 	 � � 
 � � �  � � � � � � 	 
 � �  � � � 	 � � 	 � , � �  
� � � � � � � �  
 	  � � � � � � 
 � �  
 	  
 � � � � 
 � � �  
� � � � � � � � � � � � �  �  � � � 
  � �  
 	 � -
� 	 � � � � � � � 	 
 � 
 � � �  �  
 � � � � � � � � � � 	 , � � � �  � � � � �  
� �  � � � � � 	 � 	 �  � � � � � � � � � � � � �  	 ! �  � � � 	 
 � � 
 �  
� � � � � � � �  [2, 5-8]. 
   "  � � � � � � 	 �  
 	  � � � � � � 
 � �  
 	  � 	 � � � � 
 �  

 � � � � 
 �  � 	 � � � �  � �  � � � � � 	 � 	 �  � 	 � � � 	  � � � � � � � �  
�  � � � � � � � � � � � � , � 	 � �  � � � � 	 � � � � � � , � � � 	 
 � � , 
	 � � � 	 � � � � � � , � � � � 
 	  � � � � � � 
 	 , 	 � � � � 
  , 
� � � � � � � � � � � � � 
 ,  � � � � � 
 � �  � � � � � , 	 � � � � � � 
 , 
� 	 � � � � 
 �  � � � � 
 �  �  � � � � � . 
 � �  � � � � � � 
 � �  
 	  
� � � 
 �  � � � � � 
 � � � , � 	 � 	 � � 
 � � �  �  	 � � 
 � � �  
� � � � � � � � � � � � �  � �  � � � � � 	 � 	 �  � 	 � � � 	  � � � � � � � �  
� 	 � �  � � 
 � � , 	 � � � � 
 , � � � � � � 	 � � � 	  �  � � � � � 	 � � � 	  
� � � � � � 
 � , � 	 � � 
 �  � � � � � � 
 � , 	 � � � � � � � , 
� 	 � � � 
 � �  �  � � 	 � � �  	 
 � � � � � � � �  �  � � � � �  [3]. 
   
 � � � � � � � � �  
 	  � � � � � � 
 � �  � �  � � � � 	 �  � � 
 �  � �  
� � 
 � � 
 � � �  � � � � � �  � � � � � � 
 �  � 	  � � � � � � � � � � � �  

 	  � � � � � � � 
 �  � 	 � � � � 	 � � , � � 	 � � � 	 � � , 
� � 
 � � � � � 
 �  � � 	 � 
 	  �  � � � � � 	 � � � � � � � �  
 # " . 
   
 � �  � � � � � � � 	 
 � � �  
 	  
 � � � � 
 �  � � 	 � � � � , 
� � � � �  � $� � 
 � � � 
 �  � 	  � � � �  � �  � 	 � � � � 
 �  

 � � � � 
 �  � � � � � � � � � � � � � , �  � � 	 � � � � � �  
 	  
� � � � � � 
 � � � �  � � � � � � 	 �  � � � � � � 
 �  	 � � 	 
 � � � � �  
� � � � � � � � � � � � � . � � � 	  � 	 � 	  � � � � �  
 � � �  � �  � � � �  
� � � � �  � 	  � �  � � � � � 	 �  � � 
 � � � � � 
 �  � 	 � � 
 �  
� � � � � � 
 �  �  	 � � � � � � �  � �  � � 	 � � � 	 � � � � � 	 
 �  

� � � � � � 
 � � �  �  � � � � � � � �  � � 	 � � � �  � �  
� 	 � 	 � � 
 � � � �  � � � � � �  
 � � �  [4]. 
 

� � � � � �  � �  � � 
 � � � 
 � � �  
 
   %� � 	 
 � � � 
 �  � , � �  � 	  � $� 	 � � � 	 
 � � �  
 	  
� � 	 $� � � 
  � 	 ! � � � 
  � � � �  � � � � �  � � � � � � 
 � � � �  
� � � 	 $� � � 
 �  � �  � 	 � � � � 
 �  � � � 	 � �  �  
 � � $� � � � � �  
�  � � � � � � 
 	 � 	  � 	  � � � � $� 	 � 	 � 	 �  	 � � 	 
 � -
� � � � � 	 � � 	 
 � � �  � � � � � � � � � � � � � . &	  � 	 � �  � � �  

 	 � -� � � � � � � ! �  � 	  � � 	 � � � � � �  � � � � ! �  �  
� 
 � � � � 	 � 	  215-360 º' , � � � � �  � �  � � � � � � �  � 	 �  
� � � � 	 � 
 �  ( � '  8884-89 �  „ ) � � � � �  � � � � � � � � ”  
# �  – ( � � � 	 �  �  � 	 � � � 
 � � �  � � � � � 
 � 
 � �  
� � � � � � 
 �  � �  ) � $� � � � �  
 � � �  � �  
 	 � � � � ! � � �  
„ � � � 	 � 	 ” . * � � � � � � � � � � 
 � � �  � � � � � � � 	  �  
� � � � 	 �  
 	  � � � � � � 
 � � �  � 	  � � � � � � 	 � � 
 �  �  
� 	 $� � � �  1,2 �  3.  
   + �  � � � �  � 
 � � �  � 	 
 
 �  � �  � �  � 	 , � �  �  
� � � $� 	 
 � � �  � � � � � � 
 �  � � � � $� 	 � 	 � 	 �  � � � � � � 
 �  
	 � � 	 
 � -� � � � � 	 � � 	 
 � � � � �  � � � � � � � � � � � � � , � 	  
� � � � �  �  � � � � � � 
 � , � �  � 	  � � � � � � � ! 	  � � � � � � 
 	  
� 	  � � � � � � � � � � � �  
 	  � � � � 	 � � �  � 	 � � � � � � � �  �  

 � � � 	 . "  � � ! � � �  � � � � �  �  � � �  � �  � � � � �  	 �  

 � � � �  � � 
 � � 
 � � 	 � � �  � �  � � � � � 	 � � � 
 �  
� � � � ! � � �  � � � � �  � � � � 
 � � � � 	  
 	  � 	 ! � � 
 � �  
� � � �    � � � � �  � � � 	 � 
 � � �  � � � � � � 
 � 
 �  
 	  � �  � �  
	 � � 
 � � �  � � � � � � � � � � � � �  �  � � � � 
 � -	 � � 	 � � � � �  
� � ! � � � � 	 . 
 



 90 

� � � � � � �  1. * � � � � � � � � � � 
 �   � � � � 	 �  �  
� � � � 	 � � � 	  
 	  
 � � � � 
 	  � � 	 � � � �  � � � � ! 	  �  

� 
 � � � � 	 � 	   215-360 °'  
 

,  
 � � 	 � 	 � � � �  ' � � � 
 � � �  
1 
 � � � 
 � � �  � � �  20 º'  g/sm3 0.8308 
2 - � � 	 
 � � �  � � � � �  45 
3 - � � 	 
 � �  � 
 � � � �  45 
4 * � 	 � � � � 
 � 
  � � � � 	 � , º'   
 -
 .�  215 
 -50 % 277 
 -90 % 310 
 -95 % 360 
5 . � 
 � � 	 � � � � 
  � � � � � � � � � � , 

mm2/s 
3.7 

6 . � � � � � 
 
 � � � ,mgKOH/100 
ml 

0.5 

7 ' � � 	 , % 0.18 
8 / � � � � �  � � � � � � � � � � � � � 
  

� � � � 	 � , % 
 

 -	 � � 	 
 � -� � � � � 	 � � 	 
 � � �  68.4 
 -� � � �  	 � � 
 � � �  25.4 
 -� � � � 
 �  	 � � 
 � � �  5.7 
 -� �  � �  	 � � 
 � � �  � � � . 
 -� � � � 
 � -	 � � 	 � � � � �  

� � ! � � � � 	  
0.5 

9 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  74.1 

 
� � � � � � �  2. * � � � � � � � � � � 
 �   � � � � 	 �  �  

� � � � � � � 	  
 	  
 � � � � 
 	  � � 	 � � � �  ' . -1 
 

,  
 � � 	 � 	 � � � �   ' . -1 
1 . � 
 � � 	 � � � � 
  

� � � � � � � � � �  � � �  100 º' , 
mm2/s 

7.5 

2 " � � � � � � � � � � 
  � 
 � � � �  98 
3 � � � � � � � 
 	  � 	 � 	  384 
4 
 � � � 
 � � �  � � �  20 º' , 

g/sm3 
0.8810 

5 ' � � 	 , % 0.47 
6 / � � � � �  � � � � � � � � � � � � � 
  

� � � � 	 � , % 
 

 -	 � � 	 
 � -� � � � � 	 � � 	 
 � � �  69.91 
 -� � � �  	 � � 
 � � �  5.09 
 -� � � � 
 �  	 � � 
 � � �  10.25 
 -� �  � �  	 � � 
 � � �  6.93 
 -� � � � 
 � -	 � � 	 � � � � �  

� � ! � � � � 	  
7.82 

7 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  124 

   � � � � � � �  3. * � � � � � � � � � � 
 �   � � � � 	 �  �  
� � � � � � � 	  
 	  
 � � � � 
 	  � � 	 � � � �  AN-12 

 
,  
 � � 	 � 	 � � � �   AN-12 
1 . � 
 � � 	 � � � � 
  

� � � � � � � � � �  � � �  100 º' , 
mm2/s 

8.9 

2 " � � � � � � � � � � 
  � 
 � � � �  94 
3 � � � � � � � 
 	  � 	 � 	  435 
4 
 � � � 
 � � �  � � �  20 º' , 

g/sm3 
0.8872 

5 ' � � 	 , % 0.54 
6 / � � � � �  � � � � � � � � � � � � � 
  

� � � � 	 � , % 
 

 -	 � � 	 
 � -� � � � � 	 � � 	 
 � � �  70.39 
 -� � � �  	 � � 
 � � �  5.76 
 -� � � � 
 �  	 � � 
 � � �  20.85 
 -� �  � �  	 � � 
 � � �  1.3 
 -� � � � 
 � -	 � � 	 � � � � �  

� � ! � � � � 	  
1.7 

7 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  131 

 
   + � � � � � 
 � � � �  
 	  
 � � � � 
 � � �  � � 	 � � � � , � � � � �  
� 	  � � � � 
 � � 	 
 �  �  � 	 $� � � �  1,2 �  3 � �  � � � � � � �  
� � � �  $	 � $� � � � 	 
 �  
 	  
 	 � � � �  � �  110-130 º'  
� � � � � �  � � � �  � � � � � � 
 	 � 	  �  � � � � � �  � 
 � �  � �  20 
� �  30 � 	 � 	 . � � � � � � 	 � � � 	 � 	  � �  � � � � �  	  
� � � � � � 
 
 	  � � � � � � 
 	  � � � �  � � � � � � � 	 � . 

 � 
 �  	 � 	 
 � � �  
 	  � � � � � � 	 � � � 	 � 	  � � � � � � � � � � � 	  
� 	  � 	 $	 � � 
 �  
 � 	  � � � � � � 	  
 	  � � � � � � 
 � � . "  
� � ! � � �  � � � � �  � 	 � � � � 	 �  � 
 � � 
 � � � 
 �  � 	  
� � � � � � 	 �  � � � � � � 
 �  � � 	 � � � �  
 	  � � 
 � � 
 � 	 � � �  �  
� � � � � � � � � 	 � � �  
 	  � � � � � � 
 � � �  � � � � � � � � � � � � � . 
&	  � � � � � � � � 	 � � � 	 
 �  
 	  � $� 	 � � � 	 
 � � �  
 	  
� � � � � � � �  
 	  � � � � � 
 � 
 � �  
 	  � � � � � � 
 � � �  
� � � � � � 
 �  � ! �  �  
 	 � 	 � � � �  
 	  � � 
 �  	 � 	 
 � � �  
 	  
� � � � � � 	 � � � 	 � 	 , 	  � � � � �  �  � � � � � 	 ! � � �  15-20 
min � � � � � � 
 � � �  � � � � � � � �  � �  � � � � 	 � 	 �  
 	  
� � � � �  � � � 	  � 	 
 � . &	  � 
 � � � � � 	 
 �  
 	  
� � � � � � 
 � � � �  � �  � � � � � � � 	  �  � 	 � � � � � � � �  
 	  
� 	 � 	 � � � 	 � � �  � 	 � � � �  � � � � 	 
 � 	 
 	 �  �  � � � � � � � � � �  
0,5 % � � � � � �  � � � � � � 
 	 � 	 . ' � � �  � 	 � � � � � 	 
 �  
 	  
� � � � � � 
 � � � �  � � � � � � � 	  � �  � � � � � � 	  �  
� � � � � � � � 	 
 	  � � � 	  � 	  � 	  � �  � � � � � 	 
 �  � � � 	 � � � 	  
� �  � 	 � 	 � � � 	 � � � 	  �  
 � � � � � � � � � � � 
 � � �  
� � � � � 	 � � � � � � � �  � � � � � � 
 � . 
 

� � � 	 � � � � �  �  � � 
 � � � � � �  
 
   * � � � � � � � � � � 
 � �  � � � � 	 �  �  � � � � � � � 	  
 	  
� � 	 � 
 � � �  � � � � � � � �  �  � � � 	 � � 
  �  � � � � � 	 ! � � �  
� 	 $� � � � . 



 91 

� � � � � � �  4. * � � � � � � � � � � 
 �   � � � � 	 �  �  
� � � � � � � 	  
 	  � � � � � � � � � �  � � � � � � 
 �  � � �  

� � � � � � 
 � �  
 	  
 � � � � 
 	  � � 	 � � � �  � � � � ! 	  �  
� 
 � � � � 	 � 	  215-360 °'  

,  
 � � 	 � 	 � � � �  ' � � � 
 � � �   
1 ' � � � 	 �  �  � � $� �  
 	  

� � � � � � 
 	 � 	  � � � � � � 
 	 , % 
 

 -� � 
 � � � � � 
 �  � 	 � � 
 �  
� � � � � � 
 �  

30.2 

 -� � � � � �  4.3 
 -� � � � � 	 � � � � � � � �  

� � � � � � 
 �  
2.7 

 -	 � � � � � � �  15.6 
 -� � � � 
 �  8.9 
 -� � � � �  

� � � � � � � � � � � � �  	 ! �  
� � � � � 
 � 
 � �  +� 	 � � $�  

38.3 

2 ' � � � 	 �  
 	  � � 
 � � � � � 
 � � �  
� 	 � � 
 �  � � � � � � 
 � , % 

 

 -' 5-' 9 18.5 
 -' 10-' 16 37.2 
 -' 17-' 20 12.4 
 -
 	 �  ' 20 31.9 
3 0� � � � 
 � � 
  � � � � 	 � , %  
 -� � � � � � � �  68.1 
 -� � � � � � �  9.2 
 -� � � � � � � �  22.7 
4 � � � � � � � 
 	  � 	 � 	  423 
5 . � 
 � � 	 � � � � 
  

� � � � � � � � � �  � � �  100 º' , 
mm2/s 

12.5 

6 
 � � � 
 � � �  � � �  20 º' , 
g/sm3 

0.8954 

7 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  72 
 

� � � � � � �  5. * � � � � � � � � � � 
 �   � � � � 	 �  �  
� � � � � � � 	  
 	  � � � � � � � � � �  � � � � � � 
 �  � � �  
� � � � � � 
 � �  
 	  
 � � � � 
 	  � � 	 � � � �  ' . -1 

,  
 � � 	 � 	 � � � �   ' � � � 
 � � �   
1 ' � � � 	 �  �  � � $� �  
 	  

� � � � � � 
 	 � 	  � � � � � � 
 	 , % 
 

 -� � 
 � � � � � 
 �  � 	 � � 
 �  
� � � � � � 
 �  

40.9 

 -� � � � � �  5.2 
 -� � � � � 	 � � � � � � � �  

� � � � � � 
 �  
3.6 

 -	 � � � � � � �  14.9 
 -� � � � 
 �  10.2 
 -� � � � �  

� � � � � � � � � � � � �  	 ! �  
� � � � � 
 � 
 � �  + � 	 � � $�  

25.2 

2 ' � � � 	 �  
 	  � � 
 � � � � � 
 � � �  
� 	 � � 
 �  � � � � � � 
 � , % 

 

 -' 5-' 9 10.1 

 -' 10-' 16 26.4 
 -' 17-' 20 32.7 
 -
 	 �  ' 20 30.8 
3 0� � � � 
 � � 
  � � � � 	 � , %  
 -� � � � � � � �  68.8 
 -� � � � � � �  9.3 
 -� � � � � � � �  21.9 
4 � � � � � � � 
 	  � 	 � 	  732 
5 . � 
 � � 	 � � � � 
  

� � � � � � � � � �  � � �  100 º' , 
mm2/s 

27.9 

6 
 � � � 
 � � �  � � �  20 º' , 
g/sm3 

0.9125 

7 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  130 
 

� � � � � � �  6. * � � � � � � � � � � 
 �   � � � � 	 �  �  
� � � � � � � 	  
 	  � � � � � � � � � �  � � � � � � 
 �  � � �  
� � � � � � 
 � �  
 	  
 � � � � 
 	  � � 	 � � � �  AN-12 

,  
 � � 	 � 	 � � � �   ' � � � 
 � � �   
1 ' � � � 	 �  �  � � $� �  
 	  

� � � � � � 
 	 � 	  � � � � � � 
 	 , % 
 

 -� � 
 � � � � � 
 �  � 	 � � 
 �  
� � � � � � 
 �  

38.1 

 -� � � � � �  4.8 
 -� � � � � 	 � � � � � � � �  

� � � � � � 
 �  
3.3 

 -	 � � � � � � �  14.9 
 -� � � � 
 �  9.5 
 -� � � � �  

� � � � � � � � � � � � �  	 ! �  
� � � � � 
 � 
 � �  +� 	 � � $�  

29.4 

2 ' � � � 	 �  
 	  � � 
 � � � � � 
 � � �  
� 	 � � 
 �  � � � � � � 
 � , % 

 

 -' 5-' 9 11.6 
 -' 10-' 16 27.9 
 -' 17-' 20 28.7 
 -
 	 �  ' 20 31.8 
3 0� � � � 
 � � 
  � � � � 	 � , %  
 -� � � � � � � �  67.9 
 -� � � � � � �  10.5 
 -� � � � � � � �  21.6 
4 � � � � � � � 
 	  � 	 � 	  742 
5 . � 
 � � 	 � � � � 
  

� � � � � � � � � �  � � �  100 º' , 
mm2/s 

28.2 

6 
 � � � 
 � � �  � � �  20 º' , 
g/sm3 

0.9130 

7 
 � 	 � 
 	  � � � � � � 	 � � � 	 , º'  135 
    
  
 � � � � � 	 � � 
 � � �  � 	 
 
 �  � � � 	 � � 	 � , � �  �  � � � � � � 	 �  

 	  � � � � � � � � � 
 � �  � � � � � �  �  � � � � � � 
 	  � � � � � 	  
� 	 � 	  � �  � � � � � � � � � � � � �  	 ! �  � � � � � 
 � 
 � � , �  
� � � � �  � � � � $� 	 � 	 � 	 �  � � 
 � � � � � 
 � � �  � 	 � � 
 �  
� � � � � � 
 � . 
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 � � � � � � � � �  � � � � � � �  � 	  � � � � � � � � 
 �  �  � �  
� 
 � � � � �  � 
 � � 	 � � � � � 
 �  � � � � � � �  
 	  � � 	 � 
 � � �  
� � � � � � � �  � � � 	 � � 
 �  
 	  � � � .1, 2 �  3. � � � 	 � 	 
 �  
� 	  � 	 � � 
 � 
 �  � � � � $	 
 � �  � 	  � 	 � $� 
 � � 
 	  � � � � 	   
 
  

 
* � � .1 1 
 � � 	 � � � � � 
  � � � � � � �  
 	  � � � � � � 
 � � �  
� � � � � � � �  � �  
 � � � � 
 	  � � 	 � � � �  215-360 º'  

 
 

 
* � � .2 1 
 � � 	 � � � � � 
  � � � � � � �  
 	  � � � � � � 
 � � �  

� � � � � � � �  � �  � 	 � � � 
 	  � � 	 � � � �  ' . -1 
 

 
* � � .3 1 
 � � 	 � � � � � 
  � � � � � � �  
 	  � � � � � � 
 � � �  

� � � � � � � �  � �  � 	 � � � 
 	  � � 	 � � � �  AN-12 

� � �  1725 – 1700 � � -1, � � � � � � � � 
 �  �  � 	 � � 
 � 
 �  
� � � � $	 
 � �  � 	  � � � � � � � � � � 
 	  � � � � 	  � � �  2700-
2500 � � -1 �  � 	  � 	 � $� � � � � 
 � �  	 
 � � 
  � � �  1610-
1550 � � -1 �  1400-1300 � � -1.  
 
 

� � 
 � � �  
 
   %� � 	 
 � � � 
 �  � 	  � � � � � 
 �  � � � � � � 
 �  � 	  
� � � � 	 � � �  � 	 � � � � � � � �  �  
 � � � 	 , � � � � � � 
 �  � � � �  
� � � � � � 
 � �  
 	  
 � � � � 
 �  � � 	 � � � � . 
   
 � � � � � 
 � � �  � � � � � � � �  ! �  $� � 	 �  � � � � � � � 	 
 �  
� 	  � � � � � 	 � 	 
 � � �  
 	  $� � � � � � � 
 �  � � � � 	 � � �  
� 	 � � � � � � � �  �  
 � � � 	  �  � � � � � 	 ! � � �  � � 
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