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ABSTRACT 
 

Production of glass microspheres is a perspective direction in industrial production. Heightened 
interest to this yield is present in medicine for production of orthopedic cushions, in a paint and 
varnish industry for production light-reflective colors, at deriving excipients for an organic and 
inorganic array at production new materials from previously given properties and others. 

As growing damp for this production uses waste glasses, it on the sequential queue result ins 
improvings a bionomics in locale of production.     
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 � � � 
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 � � � � � � � � � �  	 � � 
 � 	 � � � �  � 
 � #� � � � � 	 � � �  
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(� 	 � . 3). � �  � � 
 	 � � 
 	 � � �  � �  � � 
 � � � � � �  � �  

 � � � � � �  � � 	  � � � � � � 	 � �  � �  � � � 	 #
 	 � � � �  (7). 
%� 
 � � � � � �  	  � � � � � � 	 � �  � �  � � 
 � � � � � 	  �  � � 
 � � �  
(11). � � � � � � 	 � �  � �  � � � 	 #
 	 � � � �  � �  � � � � � � 	  
� � �  � � 
 
 � � �  � �  � � � �  � �  � � 	 
 � � �  � 
 	  � � � � �  

 �  � �  � � # � �  � � � 
 
 � �  � � 	 
 � � � � 	 � � 	  � � � � � 	 . 
+� � � � � � � 	 �  � �  � � � � , � �  � � 
 � 
 � � � �  � � � � � 	 � � �  
� �  � � � � � 	 � �  �  � � -
 � � � �  � �  � � $ � � �  � � � � � 	 �  � �  
� � � � � � , � � � � 	 � � ! � 	  �  � � � 	 #
 	 � � � � , � � � � � 	 � �  
� � � � �  � �  � � � � 
 � � � . ' � 	 
 � � � � 	 � � � � �  � � � � � 	 �  
� �  � � � � � 	 � �  
 �  � �  � � � � � � 	 � �  � � � � � � 	 � � � � �  

 � � � � 
 � �  � � � � � 	 �  � � � � � , � � � � � � � � 	 �  � �  � � � � �  
� � � � 	 � � � � �  � � � � � � � �  � �  � � � 	  � � �  � �  
� � 
 	 � � 
 	 � � �  � �  � � � � � �  � � 
  � � � � � 	 �  � � � � � 
 . 
%� � 	  #	 � 
 � � 	 � � 
 	 � � �  � � � � � � � � � �  �  � � � � � �  � �  
� � � 	 #
 	 � � � � , � � � 	  � �  � � � � � � � 
 	 
 � � �  � �  
� � � 
 � � � �  � � � � , � � � � � �  � �  � � � � � 	 �  � � � � � , � �  
� � � � � � �  � � � � 
 #� � � �  � �  � � � � � � � � � . ) � �  � � 
 � � � �  
� �  � � 
 � � � � � �  �  
 � � � 	 
 � �  � 	 � � � � 
  (12), � � ! � �  
� � #� � 
 � �  � � � � 	 � 	 � �  � � 
  � � � 
 � � � � � �  � � � � �  � �  
� � 
 � � � �  � �  � � � 
 � � �  (1). * �  � � �  � � � � 	 � 	 � � , � � �  
� � ! � � � 	 �  � �  � 
 � � 	 � � � 	 � � � 	 � �  � 	 � 	  � �  � � � 	 � � �  

� � �  � � 
 
 � � �  � �  � 	 � � � � � 
 � � � �  � � � � �  �   
� � � 	 � � � � �  � � � �  � �  � � � 
 � � �  (3). ' � � �  � 	 � � � � 
 �  
� � � � � 	 � �  � � � � �  � � � � � �  �  
 � � � �  � � -� � � � 
 � � �  
� � � � � 	 �  � �  � � 
 � � � �  � �  � � � 
 � � � , � � � � � � � � 	 �  � �  
� � � � �  � � � 
 � � � � �  
 �  
 � � � �  � � � �  	  � � � �  
� � � � � � 	 � � � � �  � � � � � � � � �  � � � � � � � � � �  � �  
� � � 
 � � � �  � � � � . * � � � � � � � 	 � �  � � � � �  � � � � � , 
� � � � � � � 
 	 
 � �  � � � � �  � � � � � � � � �  � � � � � �  � �  
� � 
 � � � � � � , � 	 � � � � � 
 � � � �  � � � � � � �  � � � 
 � � �  
� 
 � �  � � � � 
 � � � � � �  � 
 � � �  (14). ) � � � � � � � � � �  � �  
� 	 � � � � � 
 � � � � � �  � � 	  � � 	 �  � �  � � � �  � �  	 � #� �  � �  
� � � 
 � � �  � � � 	 � � � �  � � � � � 	 � � � � � � �  � �  

 � � � � � � � � , � � �  � � $ �  � �  � � � � � � �  (15) 
� � � � � � 	 � � � � �  � �  
 � � � 	 
 �  „ � #� � � ”  � � � � � � �  
� �  � � 
 � � �  � �  � � � � 	 � � � � 
 , � 
 � �  � � ! � �  � �  
� � � �  � �  	 � #� � � $ 	 � �  � � � � �  � � � � � . 
 * � � 
 � �  � �  � � 
 	 � � � � �  � � 
 � 
 �  � �  
� � 
 � � � � �  � � � �  � � � � � 	 �  � �  � � � � 	 � � � � �  
� � � 
 �  � � 	 �  � �  � � 
 � 
 � � � �  � 
 � � � 
 � � � � � � . %�  
� 
 � � � �  � �  � � � �  � � � � � � , � �  � �  � � 
 � � � 	 
 �  
� � � � 	 � � �  � � 
 � � 
 � � � 
 �  � � � � �  900¸ 1000 o' . 
%� � 	  � � 
 � � 
 � � � 
 �  � �  � � � � � � � �  � � � � � � �  � �  
� � � � � � � 	 � � 	 �  � � � � � � � 
 � �  
 �  � �  � 
 � � � � � 	 � �  
� �  	 � � � 
 � � � , � � � 
 	 � � 	 �  � � � � � # 	  
 � � � 
 	 � � � . + 
� � � � � � � 	 �  � �  � � � � , � �  � � � � �  � �  	 � � � 
 �  �  
� � � � � 	 �  � �  � � � 
 �  
 � � � � 
 � � � � �  	  	 � � 	 � � �  � �  
� � � � � #, � �  � � � � � � � �  � � � � �  � � � � � $  � � � � �  � �  
� � � 
 � � � . ' � � � � � � � � � � �  � � � 	 � � 	 � �  
� � � � � � � 
 � �  �  
 � � � �  	  � �  � � � � � �  � � $ � � � � � � �  
� � 	 � � 	 �  � 
 	  � � � 
 � � � � �  � �  � � � � 	 � 	 � � . * � � � � � �  
� � � � � � 
 � 
 	 � � � � � � � �  � �  � � � $ � � � � � � �  � �  
� 
 � � � �  � �  � � � � � � � 	 � � 	 �  � � � � � � � 
 � �  	  
� � � � � � 
 � � � � � � � � � � . %� � 	  � � � � � 	 �  � �  � � � � � � �  
� � � � 	 � � 	 � 	 
 � � �  � � � � � 
 � � � 	 �  � �  � � � 
 � � � � � �  
� 
 � � � 
 � � � � � �  � �  � � 
 	 � � � � �  � � 
 � 
 � , 	  � �  �  
� � � � � 
 � -	 
 � � �  � � � �  � 	 � 	 � � 
 	 � � �  � � � � 
 #� � � � , 
� �  � � � � � -� � 
 � �  
 � � � 
 	 � � .  
 %� � � 	 � � � � �  � � � 
 �  � � 	 �  � �  � � 
 � 
 � � � �  
� 
 � � � 
 � � � � � �  � �  � � 
 � � � � �  � �  � � � 	 � 	 
 � � � � � : 
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 +� � 
 � � � 	 � �  � 	 � 
 � � � 
  � �  � � 
 	 � � � � �  
� 
 � � �  BTd  �  	 � � 
 � �  � � � �  � � � � � 	 �  � �  
� � � 
 � � � � �  � �  � � � � � �  � �  � � $ 	 �  � � � 
  
� � ! � � � 	 � � � � �  � � �  � �  � 	 
 � �  � � � , � � � � � � �  � �  

 � � � � 	 	 � � , � �  � � �  � 	 �  � � � � � # 	  � �  	 � � 	 � � � �  
� �  � � � � � #. %� � 	  � � � 
 � � � � �  � �  � � � �  � � 
 � � �  
� 
 � � � �  � �  � � � �  � � � � � � , � �  � �  � �  � � � � � � � � �  
� � � � � � � �  	  � �  � � ! -� � 
 	 � �  � � � � 	 � 	  � �  � � 
 � � � � �  
� �   md� m100= .  
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 ) �  � � 
 � � � � � � �  � �  � � � 
 � � � � �  � �  � 	 � � � � �  
� �  � � � � 	 � 	  �  � 	 � 
 � � � 
  md� m100=  � �  
	 � � � � � � � -� 	  � � � 	 � 	 
 � � � 	 � �  � �  
 � � � � 	 � � � � , 
� 
 � � � �  � � �  �  [4]: 
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 ' � � 
 � � � � �  � �  � 	 � � � � �  �  � � � 
 � � � � �  � �  
� � � � � 	 �  � � � � � , � 
 	  � � � � �  	 
 � 
 �  
 � � � � � � � �  � �  
� 	 � 	 � � , � � ! � � � � $ 	  � �  � � � � 	 � � � �  	 � 	  � 	 � � � �  � �  
� �  � � � � �  � �  � � � � 	 � � � �  � �  � 
 � � � � � � � � � �  � �  
� 	 � � 
 	 � � 	 �  � � � � 
  � �  � � � � � �  � � �  [1, 4]. ) �  

 � � � � � �  � � � 
 � � �  � �  � � � � � 	 �  � � � � �  �  � � 
 	 � � � � �  
� � 
 � 
 �  � �  	 � � 	 
 �  � � � 
 � � � , � � � � 	 � � � � $ �  � � � -

 � � � � �  � �  � 	 � � � � �  � �  � � � � 	 � � � �  �  30%: 
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 * �  
 � � � � � � � �  � � � 
 � � �  � �  � � � � � 	 �  � � � � �   
	  � � $ 	 �  � � � 
  � � ! � � � 	 � � � � �  � � �  � �  � 	 
 � �  
� � � , � � � � � � �  � �  
 � � � � 	 	 � � , � �  � � �  � 	 �  � � � � � # 
	  � �  	 � � 	 � � � �  � �  � � � � � # � �  � � 
 � � � � � �  
� � � � � 	 � � �  � �  � � 
 	 � � � � �  � � 
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 ' � � �  � � � 
 � � �  � � 
 � � � � � � 	 � �  � � � � � �  � �  
� � � � � �  � 	 � � � �  � � 
 � � 
 � � � 
 � �  � � 
 � � � � � � � , 
� � � � �  � �  	 � � � � � � �  � �  � 
 � � � � 
 	 � � � � �  � � � 
 � � � � �  
� �  
 � � � 
 	 � � � , � � � � � � �  � �  � � 
 � � � � � � � �  �  

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

 � � � 
 	 � � �  � �  � � � $ � � � � � � �  � � � � � 
 � � � � � � �  
� � � � � � �  
 �  � �  � � � � �  � � � � � � . ) �  � � � � �  � �  
	 � � � � � � �  � 	 � � � � 
  (2) �  � � 
 � $ � �  � �  � � ! � �  
� � � � � � � 	 � �  � 
 � # � �  � 	 � � � 
 � 	 
 �  �  � � 
 � � � � � � 	 �  
� � � . ' 
 � � � � ! � 	  � � � � �  � � � � � �  � � � 
 � 	 � � �  � �  
� 
 � � � � �  	 � � � � � 	 � � �  � 
 � �  � � � � � � � 
 � �  	  
� � � � � � � 	 � . 
 � � � � � � � � � � �  � �  � � � � �  � � � � � �  � �  
� � � $ � � � -� � � �  �  - &-� 	 � � � � . * �  	 � #� � �  � �   
- &-� 	 � � � � �  � � � �  � �  � � � � � �  � � 
  � � � 
 � � �  
� � � � � �  � �  � � 	 � � � �  – � 	 � � � � -� 	 � � � 
  (6). %� � 	  
� � � 
 � �  � �  � � � � �  � 
 	 � 	 � � � � �  � � � � � 
 � � � 	 �  
� � � � � � � � � $ � , � � � � 	 � � � � -� �  � �  � � � � � � 	 � �  
� � � � � � . 

' � � �  � � � 
 � � �  � � � � � �  � �  � � 	 � � � �  � � 
 � � � -
� � � 	 �  � � �  � �  � � � 
 � � � �  � �  � � � � 	 � � � � 
  (8) 	  � �  
� � � � � �  � �  
 � � 	 � � �  �  	 � � � � � � � 	 � � � .  

%� � 	  � � � #� �  � 
 	  � � 
 � � � � � � �  � �  
� #� 
 � � �  � � � � � � � � �  � 
 � � � � 
 	 � � � � �  � � � � 
 � � � � �  
� �  	 � #� � � 	 �  � 
 � � � � �  � �  � � 
 � � � � � � 	 � �  � � � � � � , 
� � 	 � �  � �  �  � � � � 	 � � � � �  � � 
 � � 
 � � � 
 �  � �  	 � #� �  
� �  � � � 
 � � �  	  � � � 	 � � � � � �  � � � 
 � 	 ! � � � �  
� � � � � 	 � � � � �  � �  	 � � � � � � � 	 � � � . . � � �  � �  
� � 
 � � � � � � 	 �  � � �  � �  	 � #� � 
 � �  �  � � 
 � � � � 
 � � � . 
" � � 	 � � � � � � � �  � �  	 � #� � 
 � � � 	 �  � � 
 � � � � � �  � � �  
� �  � � 
 � � � � �  � �  #	 � 
 � � 	 � � 
 	 � � 	 �  	  � � � � 	 � � �  

 �  	 
  � �  
 � � � � �  � �  	 � � � � � � � 	 � � � .  

� � � � 
 � �  � �  
 � � � � �  � �  
 � � � � �  � �  � � � 
 � � �  
� �  � � � � � � � � � �  � �  � � � � � , � �  � 
 � � � � � � � � � 	 � �  
� � � !  � �  #� 
 � � � � 
 	 � 	 
 �  �  � 	 � � � �  
#	 � 
 � � 	 � � 
 	 � � �  	 � � � � � 	 � � � � �  � �  
 � � � � � , 
� � � � �  � �  � � � �  � � 
 � � �  � � � � � � � �  	  � 	 � � � 	  
� � � � 	 � 	 � � � 	  � �  � � � � � � � 
 � � .  
 &� � � � 	 � �  � 
 	 � � �  �  
 � � 
 � � � � � � 	 �  � 
 � � � �  
� �  � � � � � � � � �  �  	 � � � � � � � � � � �  � �  � 
 	 � 	 � � � � �  

 � � � � 	 � �  � �  	 � � 	 � � � � � � �  � �  � � � 
 � � , 
 � � � � � $  
� �  
 � � � � �  � �  � 
 � � � � � � � � � 	 �  � � � !  	  
� � � 
 � � � 
 � � � �  � � � 
 
 � � �  � �  	 � � � � � � � 	 � � � , �  
� 
 	 � 	 � � � � �  � � � � � 
 � � � 	 �  � �  � 	 � � � 
 � � �  � �  
� � 	 � � � � � �  � �  	 � #� � � $ 	 � �  � � � � � � . ) �  
� 
 � � 
 � 
 � � � � �   � �  � � � 
 � � 	 � �  � �  	 � � � � � � � � 	  
� � � 	 � 	 
 � � � 	 , � � � � � � � 	  � �  � � � � � � � �  � �  � � �  
� 	 � 	 � � �  
 � � � � , � � 	 � � � $  � � � � � � 	 � �  	  

 �  	 
 	 � �  � �  
 � � � � �  � �  � 
 � � � � � � � � � 	 �  � � � ! . 
� 
 � � � � � � � � � �  
 � � � � 	 � �  � � � � � � � � �  � � � 	 
 � � � �  
	 � � 	 � � � � � � �  � �  � � � � � 
 � � � 	 � � � . 
 
 � � � � � � � � 	 � � �  � �  � 
 � � � 	  � �  � �  � �  
� � 
 � � � � � �  � �  � � 
 � � � � 
 � �  � � � � � � 
  
� � � � � � � � � $  �  
 � � � � �  � 
 � 
 �  � �  � �  � � � 
 � �  
� � #� � � � � 	 � � 	 � �  #� 
 � � � � 
 	 � � 	 � 	  � �  
 � � � � �  	  
� �  � �  � � 
 � 	  � �  � � ! -	 � � � � 
 	 � � 	 � �  	  
� � � 	 
 � � � �  
 �  	 
  � �  
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