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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�'�. 

 
1. X�G���� O.B. C�����i���� � i���������� ����K������	�� // C����� � ��������. – 1995. –  

� 5. – C. 5–9. 2. X
��� `.�.b������
���
H
��
 	������	���
��
 �������
 �� 	������� �
������� 
��
������ ���������J�
���
�: Q������. ��	. …����. ����. ����. – e���
�, 2000. – 19 	. 3.  ������ �.@., 
\����
� Q.C., R���G�� �.�. R��	���
��H

 	��� 	�	���� SiO2-Al2O3-B2O3-BaO-K2O-Li2O ����L���J� 
������G��G��> ��������� ������
� // �
	�. O�H. ��-�� “A��
�	��� ���
����
��”. – 2004. – � 516. – 
C. 143–145. 4. C����� a. C��������	�������	��� ��������K. – B.: C���������, 1988. – 255 	. 

 
 
 

�&' 661.881.22-122:66.046.51 

�.�. �CE8L8, '.�. �>8HB@JS-8 
����"��#���e %���&'(�!&! “�����(�)� *"#�!&+��)�”, 

)�g&�'� +�j�h�"i !&+�"#"$�i (�#�)�!�� 

&	�
�&|���� ��'�	����'����  
���	�	�����	�	 D	�	{'� TIO2, �	&�(�'	���	�	 ���'	�  

© X�	�J� e.C., C�����H��� R.B.,  2010 

&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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"(�"��. ��) ����j� g"!")�!�#�!�h��j� �#�(!��"(!lj� +�'�)!&'�m%n!�(l �
 m )'�(!�#�h�"u g�m"u 
���!�m%, *"'���l�" m '%!�#"j, �" m%j"�#&�" �(!"!��j� ���j���"(!lj� &#&)!'"��"i o%�"�� "(!����+, 
�&m��k�uh� �� o#�m�)� m��h&��l x�'��� &�&'$&!�h�"i ��#��� �#l ���!�m% (3,2 &	) � '%!�#% (3,0 &	) 
[3]. �� +�'�)!&'�(!�)� ���!�m% j"k%!� o%!� *"�’lm��� m *'�(%!��(!u ��)��(�e )�(�u, *"�&'+�&��j� 
�&g&)!�j� �o" �(�%����lj �"��� ��3+ . 
(!���� *'��"�l!� �" ����)�&��l *#�!)�+ !� $#�o")�+ 
�"�"'��+ '����� !� �)�&*!"'��+ (!����, l)� +�'�)!&'�m%u!�(l �&#�)�j h�("j k�!!l % mo%�k&�"j% 
(!��� � !�j (�j�j *'"l�#lu!� ��(")% g"!")�!�#�!�h�% �)!����(!�.  

	�(")� *")�m��)� g"!")�!�#�!�h�"i m��!�"(!� +�'�)!&'�� �#l ���"'"mj�'��+ h�(!��") ��
2, 
"()�#�)� % '�m� mj&�x&��l '"mj�'�� h�(!��") x�'��� m�o"'"�&�"i m"�� mo�#�x%n!�(l, � �"(�i m�'l��� 
m"(&'&�k%u!�(l �� *"�&'+�� )'�(!�#�� [4].  

�!�j%#u��#��& m��h&��l � *")'������ g"!")�!�#�!�h��+ �#�(!��"(!&e �
 j�n �&)�#�)� 
��k#���+ h����)��. ��(�j*&'&�, �& "�&'k���l ���"'"mj�'�"$" !�!�� ��")(��% �m (!'%)!%'"u ���-
!�m% !� �m ��l���j� �&g&)!�j� (!'%)!%'�, l)� �*#���u!� �� &�&'$&!�h�� (!��� &#&)!'"��� � j&k�+ 
m�o"'"�&�"i m"�� � l)� j"k%!� ����)�!� m� '�+%�") �"*%����l. 	(� �� h����)� j"k%!� o%!� 
'&�#�m"���� �m ��)"'�(!���lj m"#�-$&#� j&!"�% [5]. �"#�-$&#� *'"�&( n �"(!�!��" *'"(!�j *'�)#�-
�"j (�j""'$���m���i "'$���h��+ (�(!&j, � "!'�j��� m� �"*"j"$"u ��ni !&+�"#"$�i "'$���h�� ���"-
(!'%)!%'� j"k�� ��)"'�(!�!� l) !&j*#�!� �#l %!�"'&��l j�!&'��#�� m %��)�#��"u j"'g"#"$�nu. 
¸�(!)"�", �&e *��+��  x�'")" � ��!&�(���" m�(!"("�%n!�(l �#l (��!&m% j�!&'��#�� �� "(�"�� !�!��% 
��")(��%  �m )"�!'"#�"����j� (!'%)!%'"u � �#�(!��"(!lj� [6].  

 
�C>8 ;5R5>@: �"(#���!� g�m"��e ()#�� � (!'%)!%'% *"'"x)% !�!�� ��")(��%, j"��g�)"-

���"$" (�')"u (S-TiO2). 
�"*%����l TiO2 (�')"u ���o%��#"(l � (&'&�"���� !&!'�o%!")(�!�!��% Ti(O�4�9)4 (�t�), !�"-

(&h"���� NH2CSNH2 (��) � &!��"#% (��) j&!"�"j !&'j�#��"$" m"#�-$&#� (��!&m% m *"��#�x�j 
(%x���lj � ��*�#"j *'�$"!"����+ '"mh����. �#l *"*&'&�k&��l �$#"j&'���i "�&'k��� )"#"i��� 
'"mh��� m '"mj�'"j )"#"i���+ h�(!��") (�¸) 400–600 �j  *'"+"��#� 
� "o'"o#&��l *'"!l$"j 10 
(&). � j&!"u m�*"o�$���l ��!&�(���"$" )�*���l � ��*�'"�%����l (%j�x *"*&'&���" (%x�#� m� !�)"u 
(+&j"u: � = 20 º�, ß = 4 �"o�; � = 120 º�, ß = 1 �"o�.  

	�(%x&�� *"'"x)� (��!#"-)"'�h�&�"$" m�o�'�#&��l m '"mj�'"j h�(!��") 100–300 �j  *"��#�-
�" ��$'���#� % &#&)!'�h��e *&h� m� !&j*&'�!%' 500 º�, ��!'�j%��#�  1 $"� !� '�*!"�" "+"#"�k%��#�. 

� j&!"u mo�#�x&��l ��(*&'(�"(!� ��*�#&��+ *"'"x)�� *'"�"��#� i+ 
� "o'"o#&��l % 
(*�'!"�"j% '"mh��� m *"��#�x�j (%x���lj.  
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\�	. 1. c�������J���� ������� S-TiO2 

 
��m"��e � &#&j&�!��e ()#�� "�&'k��"$" *"'"x)% ��m��h�#� m� �"*"j"$"u '&�!$&�"g�m"�"$" 

� '&�!$&�"&j�(�e�"$" ���#�m% ���*"����". �� '�(. 1 m"o'�k&�" ��g'�)!"$'�j% *"'"x)% S-TiO2, 
��g'�)��e�� j�)(�j%j� l)"i ��#&k�!� ���!�m%.  
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�#l ��&�!�g�)���i �(�+ &#&j&�!��, �" �+"�l!� �" ()#��% *"'"x)%, *'"�&�&�" '&�!$&�"-
&j�(�e��e ���#�m, '&m%#�!�!� l)"$" m"o'�k&�� �� '�(. 2. �'�j *��!�&'�k&��l ��l��"(!� &#&j&�!�� �� 
!� 
 (*"(!&'�$�n!�(l ��*'"j��u����l *"'"x)"j '&�!$&���(�)"i +��#� m &�&'$�nu 2,3 )&	, �" 
(���h�!� *'" *'�(%!��(!� &#&j&�!� S % ()#��� *"'"x)%. 

 

 
\�	. 2. \���J�����
	
��� ��������J���� ������� S-TiO2 

 
�� '�(. 3 ���&�&�� j�)'"g"!"$'�g�i *"'"x)��, "!'�j��� j&!"�"j *'"(��h%��#��"i &#&)!'"��"i 

j�)'"()"*�i m� �"*"j"$"u j�)'"()"*� JEM-100CX II. 
�&'k���e *"'"x") ()#���n!�(l �m *"#�-
��(*&'(��+ h�(!��") '"mj�'"j 200–700 �j ")'%$#"i g"'j�, *"�&'+�l l)�+ j�n '"m���&��e 
+�'�)!&'.  ��� h�( �&!�#��"$" "$#l�% h�(!��") S-TiO2 ('�(. 3, G) ����)�u!� ��� �&'(�i *"l(�&��l 
"�&'k���+ '&m%#�!�!��. �$���" m *&'x"u �&'(�nu j"k�� (!�&'�k%��!�, �" � '&m%#�!�!� !&'j"-
"o'"o#&��l (*"'���l�" m '�(. 3, �) h�(!��)� ���!�m% *")'���u!�(l ��x�j�, �%k& �'�o��j� (10–20 �j), 
h�(!��)�j�. 	"�� j"k%!� ��#&k�!� ���!�m% �o" (�'��, *'" �" (���h�!� '�(. 1, 2. ��)& *")'�!!l, � 
"!k& j"��g�)%����l, "�&'k%n )"k�� h�(!��)� ���!�m%. 

�� �'%$"u �&'(�nu – �� h�(!��)�+ TiO2 *�� h�( !&'j""o'"o#&��l %!�"'un!�(l *"'�(!�e *"-
�&'+�&��e x�' !"����"u 40–90 �j, � l)"j% '"m!�x"�%u!�(l h�(!��)� (�')�. 	 "o���"+ ��*��)�+ 
(�')� �& g�)(%n!�(l ��� h&'&m �&m��h�% ii )�#�)�(!� (0,49 j�(. %) �o" j"k#���e �j"'g��e (!��. 
�&m��k�uh� �� �&, j"k�� (!�&'�k%��!�, �" *�!"j� *#"�� *"�&'+�� *"'"x)�� m'"(!�n % ��"+ 
��*��)�+. 
����!� "��"m��h�" o�#�x% ej"��'��(!� "���ni m �&'(�e �� ��"j% &!�*� �"(#��k&�� n 
*'"o#&j�!�h�". 

 

 
� o 

 
\�	. 3. B
�������J���
� ��	�����J� (�) 
 ��������J� ������� (G) S-TiO2 

 

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



 343


!k&, ���&�&�� '&k�j� *��$"!%����l (%j�x�, ii !&'j"- !� %#�!'�m�%)"�"$" "o'"o#&��l 
�"m�"#lu!� "�&'k�!� ���"'"mj�'�� *"'"x)�, �"*"���� (�')"u. 
h&�����j n !"e g�)!, �" ����)�n 
*"!'&o� � �"��!)"��+ �"(#��k&��l+ �#l m’l(%����l j&+���mj% �*'"���k&��l (�')� � (!'%)!%'% 
���!�m%. 
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�@-5B8B5 -5K+FC-EBC >C;K5-, ;CB>LCB5- >8 KG-;5E-5+G?BC H5EFGHICBBO -85FGBGN >8 
NE>8B5NFCB8 B8FCIBGE>S K8MH8B-N@FSES-5L5 -85FGB< H5 L;<+@ LF@B B@QS-5L5 E><+CBO 
-;@E>8FG?B5E>G. 

It is conducted complex termo-, rentgeno- and microscopic researches of kaoliniv and 
belonging of maydan-vil'skogo kaolin is set to the group of clays of low degree of crystalline. 

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

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM.  ��"#��� n *'"�%)!"j �%k& ()#���"$" o�$�!"-

(!���e�"$" *'"�&(% *&'&o%�"�� )'�(!�#�h�"i $'�!)� �#uj"(�#�)�!�� *'"!l$"j $&"#"$�h��+ &*"+. 
�!%*��� )�"#���m���i *"#�"��+ x*�!�� m�#&k�!� ��� *"��"!� *'"�&(% $��'"#�m% �#uj"(�#�)�!% � 
*&'&��k�" ��m��h�n %j"�� *"x�'&��l $#���(!�+ *"'�� '�m�"$" (!%*&�l )'�(!�#�h�"(!� – )�"#���� 
*"$��" ")'�(!�#�m"����+ !� �"o'& ")'�(!�#�m"����+ [1]. ª) *'���#", �"o'&  ")'�(!�#�m"���� )�"#��� 
+�'�)!&'�m%u!�(l �"()"��#�x"u !� �*"'l�)"����x"u (!'%)!%'"u � *'&�(!��#lu!� *")#��� 
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