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�8 5EB5NG ;CQ<FS>8>GN H@]C;CBJGMB5->C;KG?B5L5 8B8FGQ< E-F8 >8 CFC->;5BB5-KG-;5-
E-5+G?B5L5 8B8FGQ< E>;<-><;@ +5-;@>>O, NE>8B5NFCB5 5+>@K8FSB@M ;CI@K -;@E>8FGQ8JGP 
E-F5+5-;@>>O E@E>CK@ SiO2–BaO–Al2O3–B2O3–Li2O–K2O B8 KC>8FCN5K< +GH-F8HG. 

Based on the differential thermal and electron-microscopic analysis of structure 
coverage the optimal mode of crystallization of the glass coating system SiO2–BaO–Al2O3–
B2O3–Li2O–K2O of metal lining has been determined. 

D5E>8B5N-8 +;5RFCK@. �&'&� m��h�"i )�#�)"(!� &#&)!'"�m"#l��e��+ j�!&'��#�� ��k#��& j�(�& 
m�ej�u!� ()#"*")'�!!l [1]. 
���), )'�j ��(")�+ *")�m��)�� ��&#&)!'�h��+ �#�(!��"(!&e, *")'�!!l 
*"����� +�'�)!&'�m%��!�(l *�����&��j� k�'"(!�e)�(!u, !&'j"(!�e)�(!u, � !�)"k  (!�e)�(!u �" ��i 
�$'&(����+ (&'&�"���. ��j  ��j"$�j j"k%!� ���*"����!� ()#")'�(!�#�h�� *")'�!!l [2]. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �� "(�"�� "�&'k���+ '&m%#�!�!�� [3] �(!��"�#&�� 

)'�(!�#�m���e�� m��!��(!� (�!)� ()#���� ()#� (�(!&j� SiO2 – BaO – Al2O3 – B2O3 – Li2O – K2O. ��!"'� 
��m��h�#� "*!�j�#���e ()#�� ()#� �#l "�&'k���l ()#")'�(!�#�h�"$" *")'�!!l �� j&!�#&�"j% *��)#��� 
m� '"mh��"�"u !&+�"#"$�nu. 
��(#��") mj��� "(�"���+  !&+�"#"$�h��+ *�'�j&!'�� (!&j*&'�!%'� � 
!'���#"(!� !&'j""o'"o#&��l) !� +�j�h�"$" ()#��% �� $'����� *�)#��-*")'�!!l *'"�&( )'�(!�#�m���i 
!"�)"$" x�'% ()#� �� j&!�#&�"j% *��)#��� j�n "("o#��"(!�. �& j&�x ��k#���j n �(!��"�#&��l (!%*&�l 
m�)'�(!�#�m"���"(!�, '"mj�'% )'�(!�#�� � ()#��% *'"�%)!�� )'�(!�#�m���i, �" m��h�"u j�'"u ��m��h�u!� 
���*"�����(!� *")'�!!l �" *��)#��% m� �#�(!��"(!lj� � %j"��j� &)(*#%�!���i. 

 
�C>8 ;5R5>@ – �(!��"��!� "*!�j�#��� !&+�"#"$�h�� *�'�j&!'�  '&k�j% g"'j%����l ()#"-

)'�(!�#�h�"$" *")'�!!l &#&)!'"�m"#l��e�"$" *'�m��h&��l �� j&!�#&�"j% *��)#���. 
�"'j%����l ()#"*")'�!� m� '"mh��"�"u !&+�"#"$�nu ()#���n!�(l m !�)�+ &!�*��: 
� (��!&m ()#"!��'�"$" )"#"i��"$" '"mh��%, ")(����e ()#�� l)"$" ���*"����n ()#��% ��m��-

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

��m"�� *&'&!�"'&��l � '&m%#�!�!� )'�(!�#�m���i ()#� (%*'"�"�k%u!�(l &)m"- !� &��"!&'j�h-
��j� &g&)!�j�. ��#&k�" ��� +�'�)!&'% !&'j�h��+ &g&)!�� �� �&'���!"$'�j� j"k�� m'"o�!� ��(�"-
�") *'" x���)�(!� � +�'�)!&' )'�(!�#�m���i. 

�� �"*"j"$"u ��g&'&���e�"-!&'j�h�"$" ���#�m% (���) �(!��"�#&�" +�'�)!&'�� !&j*&'�!%'� 
*'"�&(% )'�(!�#�m���i. �� )'���e ��� �"(#��k%���"$" ()#� (*"(!&'�$�n!�(l "��� ��'�m��e &��"-
&g&)! � ��!&'��#� !&j*&'�!%' 480–560 "�  m j���j%j"j *'� 530 "� � ��� ��!&�(���� &)m"&g&)!� *'� 
690  � 730 "�, �" (���h�!� *'" )'�(!�#�m���u ��"+ g�m, �o" *'" *&'&)'�(!�#�m���u *&'x"i. �"k�� 
(!�&'�k%��!�, �" m'"(!���l )'�(!�#�� ��"$" ()#� ���o%��n!�(l % �%m�)"j% !&j*&'�!%'�"j% ��!&'-
��#� m�  m��h�"u x���)�(!u. 

�'�(!�#�m���l j"k& ���o%��!�(l m� ��"(!���e��j �o" "��"(!���e��j '&k�j"j [4]. �"j% m 
j&!"u ��m��h&��l "*!�j�#��"$" '&k�j% )'�(!�#�m���i, �'�+"�%uh� '&m%#�!�!� ���, *'"�&�&�" 
�"(#��k&��l (!�o#��l). 

 
�CI@K@ +;5JCE< -;@E>8FGQ8JGP +5-;@>>O 

� '&k�j% 1 2 3 4 5 6 
�&j*&'�!%'� )'�(!�#�m���i, "� 530 690 690 730 730 730 
�'���#�(!� !&'j""o'"o)�, +� 30 30 60 15 30 60 

 
�&'j""o'"o#&��l ()#"*")'�!!l ('&k�j 1) m� !&j*&'�!%'�, �" ���*"����n &��"&g&)!% �� 

)'���e ��� *'"!l$"j 30 +� �& mj��un e"$" (!'%)!%'� ('�(. 1, �). ��$'�����l ()#"*")'�!!l  �" 
!&j*&'�!%'� 690 "� ( *&'x�e &)m"&g&)! �� )'���e ���) *'"!l$"j 30 +� *'��"��!� �" *"l�� $"#)"-
*"��o��+ )'�(!�#�� �"�k��"u 4–9 j)j ('�(. 1, G). 	�'�m�" ����" j"�")'�(!�#�h�% (!'%)!%'%, 
(*"(!&'�$�n!�(l m��h�� )�#�)�(!� ()#"*"��o�"i g�m�. �o�#�x&��l !'���#"(!� !&'j""o'"o#&��l �" 60 +� 
(*'�ln mo�#�x&��u '"mj�'�� )'�(!�#�h�"i g�m�, � (�j&: (*#&!���l *�#�h)"*"��o��+ )'�(!�#�� 
�"�k��"u 5–15 j)j. 	 ")'&j�+ j�(�l+ (*"(!&'�$�n!�(l ()#"*"��o�� g�m� ('�(. 1, �). 

�&'j""o'"o#&��l ()#"*")'�!!l m� !&j*&'�!%'� 730"� (!&j*&'�!%'� �'%$"$" &)m"&g&)!% �� 
)'���e ���) (*'�h��ln %!�"'&��l '�m��+ )'�(!�#��: $"#)"*"��o�"i g"'j� �"�k��"u 2–6 j)j � 
*'�mj�!�h�"i �m $'��lj� �"�k��"u 2–4 j)j ('�(. 1, J). 	�'!" m�m��h�!�, �" mo�#�x&��l !'���#"(!� 
��!'�j)� �" 30 +� (%*'"�"�k%n!�(l mj��"u g"'j� )'�(!�#��  !�  m'"(!���lj )�#�)"(!� j�)'"-
�&"��"'���"(!&e ('�(. 1, �). �m mo�#�x&��lj h�(% )'�(!�#�m���i �" 60 +� ���o%��n!�(l *"��#�x& 
mo�#�x&��l )�#�)"(!� )'�(!�#��. 
 '&m%#�!�!� '"(!% )'�(!�#�� (*"(!&'�$�n!�(l i+ m'"(!���l �" 
'"mj�'�� 5–20 j)j. 
���), n ��l���(!� �'�o��x�+ ")'&j�+ )'�(!�#�� *'�mj�!�h�"i g"'j� '"mj�'"j 
0.1–1.0 j)j. 
��"$"����� ��!'�j)� m� !&j*&'�!%'� 730 "� m�o&m*&h%n *"��% )'�(!�#�m���u. 
�)#"*"��o��e *'"x�'")  �&*"j�!��e ('�(. 1, �). 

�!'%)!%'% '&#�ng% *"�&'+�� ()#")'�(!�#�h�"$" j�!&'��#% �"(#��k%��#� m� �"*"j"$"u 
()��%uh"i &#&)!'"��"i j�)'"()"*�i. �� *"�&'+�� ()#")'�(!�#�h�"$" j�!&'��#%, "!'�j��"$" m� 
'&k�j"j 4, (*"(!&'�$�u!�(l *�#�h)"*"��o�� !� )"�%("*"��o�� )'�(!�#�, �" '"(!%!� �&'!�)�#��". 
��l��� �&#�)� )�#�)�(!� ()#"*"��o�"i g�m� ('�(. 2, �). �o�#�x&��l !'���#"(!� !&'j""o'"o#&��l 
m�o&m*&h%n mo�#�x&��l )�#�)"(!� )'�(!�#�� ('�(. 2, G). �"�&'+�l ()#")'�(!�#�h�"$" j�!&'��#%, 
"!'�j��"$" m� '&k�j"j 6, *")'�!� )"�%("*"��o��j� )'�(!�#�j�, �" '"(!%!� �&'!�)�#��" � 
m'"(!�u!�(l j�k ("o"u � j�(�l+ )"�!�)!% ('�(. 2, �). 

	�k#��"u !&+�"#"$�h�"u ��j"$"u *�� h�( "�&'k���l ()#")'�(!�#�h��+ j�!&'��#�� n 
j���j�#��� !'���#�(!� )'�(!�#�m���i.. �"�$"!'���#& !&'j""o'"o#&��l m� ��(")�+ !&j*&'�!%' m��h�" 
*�����%n ��g%m�e�� *'"�&(� �"��� j&!�#�� m j&!�#&�"$" *��)#��% �" *"�&'+�� ()#"*")'�!!l, �" 
�&$�!���" �*#���n �� &#&)!'"�m"#l��e�� �#�(!��"(!� *")'�!!l. 
 m�’lm)% m ��j, ��g"'j���l &#&)-
!'"��"-j�)'"()"*�h��+ �"(#��k&�� �"*"��&�� o�#�x �&!�#���j, &#&j&�!��j '&�!$&�"(*&)!'�#�-
��j &#&)!'"��"m"��"��j j�)'"���#�m"j. �� *&���e *#"�� �m�'���, "�&'k���+ m� '�m��j� '&k�j�j�, 
��m��h�#� ��l���(!� m�#�m�. 
!'�j��� '&m%#�!�!� *")�m�#�, �" *")'�!!l !&'j""o'"o#&�& m� 
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'&k�j"j 5 *'�)!�h�" �& j�(!�!� m�#�m� (0.001 %). �o�#�x&��l !'���#"(!� ��!'�j)� �" 60 +� ('&k�j 6) 
*'��"��!� �" m��h�"$" mo�#�x&��l m�#�m� % *"�&'+�&�"j% x�'� ( 0.05–0.1 %). �!�n "h&�����j, �" 
mo�#�x&��l !'���#"(!� )'�(!�#�m���i n �&�"��#���j. 
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o                �  
 

�                  n  
 

\�	. 1. B
�������J���
� 	����������
 (�) 
 �������
� ��J� ���	���
��H
�:  
G, �, J, �, � – �
����
��� �� ��L��
� 2, 3, 4, 5, 6 (× 1000) 
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\�	. 2. B
�������J���
� ������� �������
 	������	���
���� �����
��
�:  
� – ��L�� 4; G – ��L�� 5; � – ��L�� 6 (× 1000)  
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!'�j��� '&m%#�!�!� ��u!� *��(!��% (!�&'�k%��!�, �" �'�o�")'�(!�#�h�� (!'%)!%'� *")'�!!l 
�"(l$�n!�(l m� !&j*&'�!%'� 730"�. 	�!'�j)� *'"!l$"j 60 +� +"h � mo�#�x%n (!%*��� )'�(!�#�m���i, 
"���) (*'�h��ln  m��h�% ��g%m�u m�#�m� m *��)#��% � *")'�!!l. 

�&�!$&�"g�m"��j ���#�m"j �(!��"�#&�", �" )'�(!�#�m���l ()#� �"(#��k%���"i (�(!&j� 
m�o&m*&h%n %!�"'&��l ��"+ )'�(!�#�h��+ g�m (�#�)�!�� o�'�u Ba5Si8O21 � Ba2Si5O8 m ��(")�j� 
��&#&)!'�h��j� �#�(!��"(!lj�.  

 
�@EB5N-@. 
!k&, �'�+"�%uh� '&m%#�!�!� &#&)!'"��"-j�)'"()"*�h�"$" ���#�m% (!'%)!%'�  

*")'�!!l,  ��o'��"  "��"(!���e��e  '&k�j !&'j""o'"o#&��l m� !&j*&'�!%'� 730 "� *'"!l$"j 30 +�, 
�" m�o&m*&h%n %!�"'&��l �'�o�")'�(!�#�h�"i (!'%)!%'� �m ��(")�j (!%*&�&j m�)'�(!�#�m"���"(!�. 
�o�#�x&��l !'���#"(!� )'�(!�#�m���i �" 60 +� �&&g&)!���&, "()�#�)� %!�"'un!�(l o�#�x 
$'%o")'�(!�#�h�� (!'%)!%'�, � *�����%n!�(l �j�(! m�#�m� % *"�&'+�&�"j% x�'�. 
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&5EFGHICB5 ]8Q5N@M E-F8H G ;5QKG;BGE>S +5;5A-< >@>8B H@5-E@H< K5H@]G-5N8B5L5 
EG;-5* (S-TiO2), +;@L5>5N8B5L5 >C;K8FSB@K Q5FS-LCFS E@B>CQ5K. 

In this work phase composition and dimension of modified by sulphur and prepared by 
thermal sol-gel synthesis titanium dioxide powder has been investigated. 

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

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �)!%�#���j m�#�x�n!�(l *"x%) "*!�j�#��"$" 

x#l+% *�����&��l g"!")�!�#�!�h�"i �)!���"(!� � ��m��h&��l ii m�#&k�"(!� ��� *�'�j&!'�� "�&'k�-
��+ *'"�%)!��.  �"j% �"��#���j n �"(#��k&��l j"'g"#"$�i � (!'%)!%'� TiO2 !� )"j*"m�!�� �� e"$" 
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