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() '�&0�(��*  � �&�����* ��&&�.��.�� �0� 4��� - � �����) ��/��(�-

��������), � /��(���������), -��4 ��+�����2� &���������. �&&0�-

������ '�4/0�'&������������ 4�0�'+0����* � �����) ��/��(�����-

�����* -��4 5,15-����(��-10,20–��-���0-2,8,12,18–(�(��4�(�0-

3,7,13,17-(�(��8(�0/��-��� & �.�(�(�4 .��'�, �/����0��) '���(���-

&'�� � 80�'(�����/(���&'�� ,���'(���&(�'� /�0+����), 4�(�00�-

'�4/0�'&��. ��'�����, �(� �������� ��+, ��(��2�+// /� ��.	-

/�0������4 �&&0��������2� 0�2���� &+7�&(�����  ��4����(  '�&0�(-

��-�&����)� � '�4/0�'&������+57�� &��*&(��, /� &�������5 & ����-

4�7���)4 /��-������)4 ���0�2�4.  

�&(����0���, �(� �&'������ /0�&'�&(��2� &(������ /��-���-

����2� 4�'��.�'0� /������( ' +��0�����5 '�' �&����),, (�' � '�-

&0�(�), &��*&(� ��-��4��������2� /��-����� /� &�������5 & /0�-

&'�4� ���0�2�4� = – �'(�8(�0/��-�����4

	����+����, �(� &'���&(1 ���'.�� '�4/0�'&������������ /��-

-����� & �.�(�(�4 .��'� � �����&(��( �� 3 /����'� /�� /���,��� �(

4�0�'+0���), ' ��������)4 -��4�4 0�2�����. �������� 8���2��

�'(���.�� ���'.��, ��������, ��+&0��0��� �(&+(&(���4 8���2�(���-

&'�, ��(��( �� ��-��4�.�5 � ����)� N−H &����* ���'.�����2� .��-

(��, � (�'�� ��0�� &�01��* /�0�����.��* 4�0�'+0), � '�' &0��&(���, 

��0�� �)&�'�* &(�/��15 &�01��(�.�� ������), -��4 /��-������ �

/���,����4 &�&(�����. 

� ��'0��� ��&+���5(&� /�0+����)� 8'&/���4��(�01�)� -�'()

� ���4����&(1 &��(��� 4�0�'+0���), +&(��*&(� & ������)4� &��*&(-

��4�, � ��&(��&(�,  +&(��*&(� �0� &���)����� 4�0�'+0 4�(�00� � ��2�-

����&'�, &����,.  
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����/���(�*, &��2�57�, +20� � /��.�&&� �, ���(�01��&(�, ��-

���+�(&� 4��2� ��0�60�'��), �(,���� (�D	). !����)� /�&(+/0����

��0) � ��0�60�'��), &4�&�* /�� &��2���� +20�* � ��0��(��0)  �

/����0�, ��&/+�0�'� ����,&(�� &�&(��0��( �'�0� 19 40�.(. � ��&(��-
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7�� ���4�  � ��0��(��0�,  ��'�/0��� ��0�� 300 40�.( �(,����. "���

�&0� � �&�����* 4�&&� ��0� +0��0����(&�  -�01(��4�, �&� �� � �(4�-

&-��+ � ���� �)���&�� �3� ���2���� /�&(+/��( �'�0� 250 40�. (.  �

,���*&(����), .�0�, �&/�01������� (�'�, �(,���� /�'� �2��������, 

/�(�4+ �(� �(,��) �7� �  (�'&���). 	(��0) /�&(����� /)0�(, /��-

����)� -��4) 80�4��(�� �'(���� �)4)��5(&� �&��'�4�, ��2������

����+,, /���) � ���). ��8(�4+ � ����)* 4�4��( ��0��(&� �'(+�01-

�)4 �&&0�������� ��0). � ��&(��7�* ����(� �)0� ��+���� -���'� - 

,�4���&'�� &��*&(�� ��0)[1-2]. 

� (��0�.� 1 /������� +&�������)* ,�4���&'�* &�&(�� (4�'��-

'�4/����()) ��0�60�'��),�(,����, /�0+����), /�� &��2���� +20�*

��'�(��), 4�&(��������* �� �3A ����,&(���. 

��6��$� 1 - ��8������� ��� �� (8��#���8%���� �) ����H������!� !����

���4�������� 4�&(���-

�����* � �3A

����������, % 

SiO2 Al2O3 Fe2O3 ��	 MgO �iO2 SO3 �2O Na2O

��4�/�0�(��&'�� �3A

'+���.'�* +2�01 55,3 17,3 3,2 3,03 1,86 1,4 0,29 1,86 0,72 

�&(1-��4���2��&'�� �3A

'+���.'�* +2�01 56,9 18,8 3,2 3,59 2,12 1,44 0,37 2,6 0,8 

3'���&(+�&'�� !�3�-1 

8'���&(+�&'�* +2�01 52,3 25,7 5,26 1,53 0,4 - 1,68 0,03 0,6 

3'���&(+�&'�� !�3�-2 

8'���&(+�&'�* +2�01 57 22,3 2,8 1,6 0,9 - 1,72 0,3 0,2 

���0����&'�� �3A

8'���&(+�&'�* +2�01 54,14 28,3 7,47 1,14 0,55 1,48 0,62 0,4 0,2 

����2�����&'�� �3A

'���2�����&'�* +2�01 60,2 25,5 5,85 3,65 1,05 0,95 0,8 1,65 1,06 

���4� /��������), 4�'��80�4��(��, &�&(��0�57�, �&����+5

4�&&+ �(,����, ��0�60�'��)� �(,��) &������( 4�'��/��4�&� (�'�,

80�4��(��, '�' .��', &����., ,��4, 4��2���., '���01(, ��'�01, �(+(1, 

4)61�', &+�14�, ������*, &(���.�*, (�00�*, 2��4���*, ���, ����00�*, 

-(�� � ��. [3, 4]. ��4� /��������)� (�'�� �&&0�������� 4�(���4 &'�-

���+57�* 80�'(�����* 4�'��&'�/�� 4��-�0�2�� /���+'(�� �����-

0���� .���&-���04�() �3A-2 � /�'�����, �(� �� �&�, /���+'(�, ��-

�05��5(&� 20��+0) '�' & 20��'�*, (�' � & ��01�-��* /����,��&(15. �

'���&(�� /��4��� �� ��&+�'� 1 /�������) 4�'��-�(�2��-�� ��+, �&-

����), 4��-�0�2���&'�, (�/�� .���&-��  -0,16+0,1 44 � +��&('�� �,

/����,��&(�, /����4 �� ��01�-��* /����,��&(� /����0�5(&� �(���-

&(�� & �/0��0���)4� 4�'��&-���4� 4��16�2� ���4�(��. 
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������ 1 - 3�#"���'�������

���������)� &��4'�

��&(�&(� ���0��'� ���05���(&�

0) (��&. 1. �). � 8(�4

&(�+'(+�+ (��&. 1. �). ���4����

��?�&��(1 ��4������ &�&(���

��� �&(����* /0�(��&(�


������ 2

����� .���&-��

����)* (�/ &����� & ��0����4

����* �'�0� 3 4'4 � �0���*

���( .���&-��) &� &'����)4�

��/����01��* -��4) (

&(��0�57�� &���* 20��+0)

��/����01��* -��4) ���4���4

&4�(����5(&� &'�/0����

��4 1-10 4'4 (��&. 1 


��'�4 ������4, �/���)�

&�&(��� � -���'� - ,�4���&'��

1 ���0��'� �.�

�� 60�'�� � ��0 �3�

�(�4����(, 1989. F 1. �

2 �avlenko S.I. 

S�ecial�roerties of Fine

from Hydrodums of Ekibastuz T. 13th Australian Conf
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                              6                             �
3�#"���'�������  �%� $����"�# �� ���!

��� � �>�'���(  �'���

���������)� &��4'� /�'��)��5(, �(� /�� ���'�*

���0��'� ���05���(&� 20��'�� ���6��� /����,��&(1

8(�4 &0+��� ���0��'� 4���( �4�(1 (�'��

�). ���4����, �4���� &0��&(�� &(�+'(+��

��4������ &�&(���  /� /��-�05 &(��'�, � �0���(

/0�(��&(� 4�(����0� ���0��'�. 

�                              6
- 3�#"���'�������  �%� $����"�#

.���&-�� �04�() �3A-2 �)��0�5(&� (�� (�/�

&����� & ��0����4 � ���0��'� �����(�0���), (��7��

4'4 � �0���* �� 50 4'4 (��&. 1 � ). �(���*

&� &'����)4� '�+20)4� �(���&(��4� /����01��*

-��4) (��&. 2 � ). ���(�* (�/ – 8(� /0���&-��)

&���* 20��+0) & �'�+20)4� �(���&(��4� /����01��*

-��4) ���4���4 � &�����4 20-30 4'4, � '�(��),

&'�/0���� 4�0'�, ��&(�. &-�����&'�* -��4)

. 1 
, 2 
). 

������4, �/���)� /�������) �&&0�������� 80�4��(��2�

,�4���&'�� ,���'(���&(�'� ��0) �3A

����������

���0��'� �.�., ��)0�� 
.�.��0'������&()* ��(��

�3�// 3���2�(���&'�� &(���(�01&(��. �

F 1. �.26-27. 

avlenko S.I. �hysico-Mechanical Deformation and 

roerties of Fine-Grained Concrete on the Basis of Ash Slag Blend 

from Hydrodums of Ekibastuz T. 13th Australian Conference on the M

$����"�# �� ���!

���'�* &(�/��� /�-

/����,��&(1 20��+-

(�'�� &0��&(+5

&(�+'(+�� /����0��(

�0���( �� �����-

$����"�#.

(�� (�/� (��&. 1). 

�����(�0���), (��7�� 6�-

�(���* (�/ �'05-

�(���&(��4� /����01��* �0�

/0���&-��), /���-

�(���&(��4� /����01��* �0�

� '�(��), /��-

&-�����&'�* -��4) ���4�-

�&&0�������� 80�4��(��2�

�3A 2. �04�(). 

��0'������&()* ��(�� �� �&��-

&(���(�01&(��. �.: 3���2�-

Mechanical Deformation and 

Grained Concrete on the Basis of Ash Slag Blend 

erence on the Me-
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chanics of Structures and Materials. 5-7 July 1993. The University of Wol-

longong, Vol. 2. . 673-690. Editor U.C. Schmidt // Wollongong, Australia. 

1993. 

3 F.K. Nihon, K. Kankyogijyutsu, Coal Ash Handbook, 4th edi-

tion, Tokyo,2005. 

4 ����016(�*� �.. �2�01 � ������'(����&(1 / 

�..����016(�*� // $�4�� � ����1, 2006. F2. �. 24-29. 

�"�  539.213.2 

A. E. Pochtenny, assistant professor,  

V.  G. Luhin, director of the Center of the physical and chemical methods 

of investigation, V. S. Volobuev, senior lecturer, S. S. Shikanov, student 
(BSTU, Minsk)  

THE ROLE OF THE ADSORBED OXYGEN AT THE  

CONDUCTIVITY OF INDIUM OXIDE FILMS 

Thin In2O3 films have been received by a thermal oxidation of thin in-

dium films, formed by a DC magnetron sputtering method.  Deposition of 

indium films was carried out on the vacuum universal post VUP-5M. The 

indium films were precipitated on the single-crystal silicon wafers coated 

with dielectric layer epitaxial SiO2, Al2O3 and muscovite mica. Indium films 

were oxidized in a muffle electric furnace in the non-isothermal regime: 

heating to a temperature of 500-600 ºC for 60 minutes and annealed in iso-

thermal mode at 500 ºC and 600 ºC for 60 minutes. The phase structure, 

morphology of a surface has been investigated by methods of electron dif-

fraction using TEM H-800 and SEM S-806. The DC conductivity of In2O3

films and the temperature dependence of conductivity were measured in a 

vacuum of 10
–2

 Pa with the aid of a V7E-42 electrometer.  

The investigation was performed by method of cyclic thermal desorp-

tion based on the fact that the conductivity of In2O3 films depends on the 

concentration of adsorbed oxygen which can be decreased by heating a sam-

ple. The specific conductivity e depends on the absolute temperature T as 

described by the equation 

σ = σ0exp(-Ea/kT), 

were e0 is the pre-exponential factor, Ea is the conductivity activation ener-

gy, and k is the Boltzmann constant.  

Analysis of electron diffraction patterns shows that the only identifia-

ble crystal phase in the process of oxidation and in the oxide films is a cubic 

phase with a polycrystalline structure of In2O3. The indium films are charac-

terized by grain structure with a particle size from 10 to 70 nm, the bulk 

(80%) accounted for the interval from 15 to 50 nm. The formation of oxide 


