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�E>8B5NFCB5 N+F@N Na2O G MoO3 B8 >CK+C;8><;< E-F5<>N5;CBBO ]5E]8>B5L5 E-F8 
+GH ?8E N@-5;@E>8BBO ;5Q?@B5N5P >CTB5F5LGP. D5-8Q8B5, �5 E>;<-><;8 E-F8 Q8FCI@>S NGH 
>CTB5F5LGP M5L5 5>;@K8BBO. 

The influence Na2O and MoO3 on the glass formation temperature of the phosphate 
glass on the basis of solution technology it was determined. The structure glass dependence of 
technology its obtaining it was showed.   

�&$)"!"*)& ()#" x�'")" m�(!"("�%u!� % '�m��+ $�#%ml+ *'"j�(#"�"(!�. �� e"$" "(�"�� 
"�&'k%u!� *'�*"i �#l ��)%%j�"i !&+��)�, (�#�)�!�� g�'o�, �&)"'�!���� *")'�!!l. �(�%u!� 
���"j"(!� *'" m�(!"(%����l *"'"x)�� #&$)"!"*)"$" ()#� l) �)!���"$" ��*"��u��h� *"#�j&'��+ 
)"j*"m���e [1]. �#l "�&'k���l #&$)"!"*)"$" ()#� ��eh�(!�x& ��)"'�(!"�%u!� o"'-, g"(g"'- !� 
*#ujo%j�j�(�� ()#"!��'�� (�(!&j� [2–5]. 

t�#�x�(!� ()#���� g"(g"'�j�(�"$" ()#� +�'�)!&'�m%u!�(l ��m�)"u !&j*&'�!%'"u '"mj’l)-
x&��l !� ��(")�j m��h&��lj ���� [6], �" �"m�"#ln ��)"'�(!"�%��!� e"$" �#l (*�u����l m 
���*"�����j� j&!�#�j� !� g"'j%����l �� e"$" "(�"�� *"#�g%�)��"��#���+ *")'�!�. 	�&�&��l � 
()#�� !�)"$" ()#� #%k��+ ")(���� � j"#�o�&� ")(��% ��n mj"$% ���(#��") i+ (*&��g�h�"$" �*#��% 
m��m�!� �‘lm)�(!�, !&j*&'�!%'% '"mj’l)x&��l �" 300 º� !� *������!� ��$&m�u �" *��)#��% [7]. 

��&o�#�x"$" #&$)"!"*)& ()#" "�&'k%u!� !'�����e��j j&!"�"j – *&'&"+"#"�k&��lj '"m!"*% 
x�+!�, � !�)"k m� '"mh��"�"u !&+�"#"$�nu [5, 7]. 
(!���l �"m�"#ln m��m�!� !&j*&'�!%'% ()#"-
%!�"'&��l !� &�&'$"m�!'�!� �� "�&'k���l ()#�. 

 
�C>5* H5EFGHICBS n "!'�j���l #&$)"!"*)"$" ()#� (�(!&j� Na2O-P2O5-MoO3 m j�)(�j�#��" 

��m�)"u !&j*&'�!%'"u ()#"%!�"'&��l �� "(�"�� '"mh��"�"i � x�+!"�"i !&+�"#"$�e !� *"'���l��l 
"�&'k���+ '&m%#�!�!��. 

�CQ<FS>8>@ H5EFGHICBS. �$���" m [8] ��#l�)� ()#"%!�"'&��l � (�(!&j� �2O-P2O5-MoO3 *&'&-
o%��n � j&k�+ (j�(. %): �2
 5–25, �2
5 15–45, MoO3 30–80. ��!"' [9] "�&'k�� #&$)"!"*)& ()#" 
��!'�n�"j"#�o�&�"g"(g�!�"i (�(!&j�, � l)�e �j�(! ")(���� (!��"��� (j�(. %): Na2
 4,2–8,0; �2
5 
19,3–36,7; MoO3 55,3–76,5. 	'�+"�%uh� ���&�&�� '&m%#�!�!�, % ��e '"o"!� ��o'��" ��� (&'�i ()#����: 
% *&'x�e m l)�+ �j�(! Na2O (!��"��!� 5 j�(. %, � � �'%$�e – 15 j�(. %. 	j�(! �2
5 (!��"��!�  
15–45 j�(. %. ��j�h�� ()#��� (��!&m"���"$" ()#� ���&�&�" � !�o#���. 

 
�-F8H@ E@B>CQ5N8B5L5 E-F8 

��j�h��e ()#��, j�(. % �&j*&'�!%'� ()#"%!�"'&��l, º� �"j&' 
()#��% Na2
 �2
5 MoO3 '"mh��"�� !&+�"#"$�l x�+!"�� !&+�"#"$�l 

1-2 5 20 75 555 550 
1-4 5 30 65 515 540 
1-6 5 40 55 460 515 
3-1 15 15 70 445 460 
3-3 15 25 60 435 485 
3-5 15 35 50 445 485 
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�)#" "�&'k%��#� m� ��"j� !&+�"#"$�lj�. �� *&'x"u – '"mh��"�"u – ")'&j" $"!%��#�(� �"��� 
'"mh��� ��$'&��n�!�� Na2MoO4·2�2
, (N�4)2MoO4 � N�4�2PO4 m )"��&�!'���nu 0,5 $/j#; 0,26 $/j#; 
0,21 $/j# ���*"����". ��(#l ��"$" i+ m#���#� �#l "�&'k���l '"o"h"$" '"mh��% � !�)"j% *"'l�)%: 

N�4�2PO4 ´ (N�4)2MoO4 ´ Na2MoO4·2�2
 

!'�j���e '"mh�� o%� "��"'����j � *'"m"'�j. �"'%x&��l *"'l�)% m#�����l *'��"��#" �" 

e"$" *"j%!����l !� m�&*'"m"'&��l. �'�$"!"����e '"mh�� (%x�#� m� !&j*&'�!%'� 120 º�. 
�&'-
k���e ��(%x&��e *"'"x") '"m!�'�#� � �$�!"��e (!%*�� !� *'"(�u��#� h&'&m (�!" � 008. �� �'%$"u 
!&+�"#"$�nu ���&�)�m��� ("#� m��k%��#� m$���" m '"m'�+%�)"j � (*�#��" '"m!�'�#�. �"��#�x& 
"o'"o#&��l (�'"����"i (%j�x� �& ���'�m�ln!�(l ��� *"*&'&���"i.  

�#l ��m��h&��l !&j*&'�!%'� g�m"��+ *&'&!�"'&�� "�&'k���+ *"'"x)�� *�� h�( !&'j"-
"o'"o#&��l i+ % !"�)"��(*&'(�"j% ��$#l�� ���"(�#� �� (!�#&�� *#�(!���, ��$'���#� � $'���n�!��e 
*&h� � ��!&'��#� 270–850 º� *'"!l$"j 30 (  m *"��#�x�j x���)�j "+"#"�k&��lj. �'� ��"j% 
g�)(%��#� +�'�)!&'�� !&j*&'�!%'�, m")'&j� (*�)���l, *"h�!") !"*#&��l (%j�x� !� ()#"%!�"'&��l. 

 *&'x�e (&'�i ()#���� (Na2O=5 j�(. %) % '�m� mo�#�x&��l �2
5 ��� 15 �" 45 j�(. % � (�(!&j� 
!&j*&'�!%'� !"*#&��l *"'"x)% � "�&'k���l ()#"g�m� (!'�j)" *"��k%n!�(l. 
("o#��" ��'�m�" �l 
!&��&���l (*"(!&'�$�n!�(l � m'�m)�+, "�&'k���+ �m '"mh����. ��) *'� �j�(!� 15 % �2
5 !&j*&'�!%'� 
()#"%!�"'&��l (!��"��!� 555 º�, � *'� 45 j�(. % – 460 º�. 	�'!" ���j�!�!�, �" �(� (%j�x�, "�&'k��� 
m '"mh���� n o�#�x #&$)"!"*)�j� *"'���l�" m� ()#���j�, "�&'k���+ �m x�+!�.  

 �'%$�e (&'�i ()#���� ()#� (Na2O=15 j�(. % ) (*"(!&'�$�n!�(l '�m)& mj&�x&��l !&j*&'�!%'� 
()#"%!�"'&��l, l)� �& *&'&���%n 485 º�. �" !"$" k, ���h%!�"$" �*#��% �2
5 � ()#�, l) �& (*"(!&-
'�$�#"(l � *&'x�e (&'�i, �& ����". �*"(!&'�$�n!�(l ����!� *�����&��l !&j*&'�!%'� ()#"%!�"'&��l. 
�"k��, "���), (!�&'�k%��!�, �" � � ��e (&'�i (%j�x�, "�&'k��� m '"mh����, n o�#�x #&$)"!"*)�j�. 
��) � *"'"x)% � 3–5 (�2
5=45 j�(. %) !&j*&'�!%'� ()#"%!�"'&��l n ��e���"u � (!��"��!� 485 º�, 
� ��e��kh� (435 º�) ��#&k�!� *"'"x)% m '"mh��% m �j�(!"j �2
5 25 j�(. %. 

�'�h��% '�m�"i !&j*&'�!%'� ()#"%!�"'&��l "���)"�"$" ()#��% (%j�x�, �#& "�&'k��"i '�m��j 
(*"("o"j �&"o+���" x%)�!� � +�j�h��+ *&'&!�"'&��l+ ��$'&��n�!�� �"���+ '"mh���� !� mj��� 
(!'%)!%'� (�j"$" ()#�. 

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

ª) o%#" �(!��"�#&�" '���x& [10] % �"��"j% '"mh��� ��ni (�(!&j� ���o%��u!�(l +�j�h�� 
*'"�&(� m %!�"'&��lj j"#�o�&�"�"i )�(#"!� !� j&!�g"(g�!% ��!'�u, l)� j�u!� ��m�)% !&j*&'�!%'% 
!"*#&��l.  '&m%#�!�!� ����)�u!� #&$)"!"*)� &�!&)!�)� ��+ (%j�x&e, m��!�� *�� h�( *&'&"+"#"�-
k&��l %!�"'u��!� ()#". 

��$�#���e (*�� !&j*&'�!%'� ()#"%!�"'&��l �(�+ ()#���� �'%$"i (&'�i *&��"u j�'"u n m'"m%-
j�#�j, l)�" �'�+%��!� m��h&��l Na2O, l) j"��g�)�!"'� (!'%)!%'�"i (�!)�. �%j�n!�(l, �" 
�"��!)"�& ��&�&��l Na2O � ()#" *'�m�"��!� �" '%e�%����l �&j����+ m�’lm)�� �-
-� m %!�"'&��lj  
�& o�#�x *"(#�o#&��+ m�’lm)�� �-
-Na.  

t%�"�� g"(g�!�"$" ()#� m��h�"u j�'"u ��m��h�n!�(l o%�"�"u ���"��"$" )�')�(%, !"o!" 
(*"("o"j *"n�����l (!'%)!%'��+ "������. 
(�"���j (!'%)!%'��j *�'�j&!'"j, �" ��m��h�n +�-

'�)!&' ���"��"i j�!'��� ()#� n (*������"x&��l 
52OP

OMR x� , �& �+
 – m�$�#��� (%j� ")(����-

j"��g�)�!"'��. �$���" m ��j *'� R=1 %!�"'un!�(l j&!�g"(g�!�� j�!'��l, *'� R>1 – *�'"g"(g�!��, 
� *'� R<1 – %#�!'�g"(g�!��. t�#�x�(!� g"(g�!�"$" ()#� n �&(!�e)"u. ��e(!�e)�x& ()#" %!�"-
'un!�(l � h�(!��� j&!�- !� %#�!'�g"(g�!��.  ()#� m �&#�)�j �j�(!"j #%k�"$" ")(��% *&'&��k�u!� 
*�'"g"(g�!�� $'%*�, �" '"o�!� i+ �&(!�e)�j�. 
�&'k��& ()#" m� �&#�h��"u R ��#&k�!� �" 
*�'"g"(g�!�"$" (R=1,22…5,66), *'"!& �m mo�#�x&��lj �j�(!% Na2O ��o#�k�n!�(l �" j&!�-
g"(g�!�"$". 

ª) ����" m !�o#���, mj��� )"��&�!'���i MoO3 n �& ��(!�#�)� �*#��"�"u, l) Na2O. �& ��#)"j 
m'"m%j�#", l)�" �'�+%��!� (�#% m�‘lm)% ��+ �"��� m )�(�&j % (!'%)!%'� ()#�.  
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�!'%)!%'% ()#� (�(!&j� Na2O-P2O5-MoO3 
�"(#��k%��#� j&!"�"j �¸-(*&)!'"()"*�i *"$#�-
����l ('�(%�")). �*&)!'� *"$#�����l *"'"x)�� 
()#� ()#��% 1-2, "�&'k��"$" m x�+!� (()#" 1) !� m 
'"mh��% (()#" 2) m�*�(%��#�(� � ���*�m"��  
400–4000 (j-1 �� *'�#��� "Specord-80 IR". 

�� �¸-(*&)!'� *"$#�����l *'�(%!�� (j%-
$�, �" ���*"����u!� g"(g"'�")�(�&�"j% (!'%)-
!%'�"j% &#&j&�!% ()#"!��'�"i j�!'���. �")'&-
j�, � ���*�m"�� (1000–1100 (j-1) m��+"��!�(l 
"o#�(!� *"$#�����l �"���+ m�’lm)�� �-
-. ���-
�u$"��e m�’lm") �-
-� *"�’lm���e m� (j%$"u 
*"$#�����l 850–950 (j-1. �&g"'j���e�� )"#�-
����l !&!'�&�'% [�O4]- ���*"����u!� (j%m� 
)"#����� 450–500 (j-1. 

�� (*&)!'� *"$#�����l ()#"*")'�!!l 
()#� ��� ��e��!&�(����x� (j%$� m��+"�l!�(l � 
���*�m"�� 1025–1150 (j-1. ��)% (�j% 
��!&�(����(!� j�n (j%$� *"$#�����l 450–500 
(j-1, �" ���*"����n �&g"'j���e��j )"#�����lj 
!&!'�&�'% [�O4]-. �j%$� 800–850 (j-1, *"�’lm��� 
m ��#&�!��j� )"#�����lj� � #���u$"�"j% m�’lm)% �-
-�. 

�'�j !"$", �� "o"+ (*&)!'�+ *'�(%!�� j�)(�j%j� *"$#�����l � ���*�m"�� 2200–3300 (j-1, �" 
���*"����u!� )"#�����lj $'%* 
�-, �" j"k& (���h�!� *'" ��l���(!� (#���� �2
 � ()#�. 
()�#�)� 
()#" j�(!�!� $�$'"()"*�h��e )"j*"�&�! �2
5, j"k#���j n %!�"'&��l j&!�g"(g�!�"i )�(#"!� ��
3 
(m�’lm)� –�-
-�) [11]. 

��� h�( m�(!��#&��l (*&)!'�� *"$#�����l ()#� �"(#��k%����+ m'�m)�� (*"(!&'�$�n!�(l !&�-
�&���l �" mj��&��l j�)(�j%j% "(�"���+ ��#&�!��+ )"#����� (!'%)!%'��+ %$'%*"���� ()#"!��'�"$" 
)�')�(% ()#� 2 % ��(")"h�(!"!�% "o#�(!�. �#l ()#� 1 � ()#� 2 (j%$� )"#����� �"���+, #���u$"��+, 
�&g"'j���e��+ m�’lm)�� [P-O], m�’lm)�� �"-
 � $'%* 
� n "���)"��. �)#" 1 � ()#" 2 ���'�m�lu!�(l 
#�x& ��e��!&�(����x�j� j�)(�j%j�j� 1028, 1064 � 1100 (j-1 ���*"����", �" (���h�!� *'" j����x� 
+�j�h�� m�’lm)� � (!'%)!%'��+ &#&j&�!�+ )�')�(% ()#�, "!'�j��"$" m '"mh��% (()#" 2). 

à" (!"(%n!�(l (!'%)!%'�"$" m��h&��l j"#�o�&�% � ()#�, !" �� (*&)!'�+  m'�m)�� ()#� 
*"#"k&��l j�)(�j%j% *"$#�����l m�’lm)% �"-
 (936 (j-1) *'�)!�h�" �&mj���&. �"o!", �!"j� 
j"#�o�&�%, ej"��'�", %!�"'uu!� �"��� m�’lm)� m &#&j&�!�j� )�')�(% (�-
-�"), "()�#�)� j�)(�j%j� 
*"$#�����l i+ �� (*&)!'�+ mo�$�u!�(l. 

 
�@EB5N-@. �&j*&'�!%'� ()#"%!�"'&��l � (�(!&j� Na2O-P2O5-MoO3 m�#&k�!�, m")'&j�, ��� 

!&+�"#"$�i "�&'k���l ()#�. 	�)"'�(!���l '"mh��"�"i !&+�"#"$�i �"m�"#ln m� '�+%�") +�j�h��+ 
*&'&!�"'&�� "�&'k�!� (�'"����% (%j�x m ��m�)"u !&j*&'�!%'"u !"*#&��l !� ()#"%!�"'&��l. 
�j���, l)� (*"(!&'�$�u!�(l � (!'%)!%'� ()#�, (���h�!� *'" ����e (!%*��� m�‘lm���l ()#"*"��o�"$" 
)�')�(%.  
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A�J��������� H����K� 	����� ��
 ������������
 ��	����J� 	����� // C����� � ��������. – 2005. – 
� 10. – C. 25–26. 6. ������ �.@., X�	�J� e.C., R��� `.@. @W-��	��L���
 	��� 	�	���� Na2O-SiO2-
MoO3-P2O5 // F��. II ����.-�����. ����. «C���	� ������H� �������� ����G��H��� 	�������� 
��������. – A���,  25–26 ����	�
 2008. – C. 80–82. 7. B�H�J� B.�., X�	�J� e.C., ������ �.@. 
I��J�������
  ��	������ 	��������>������� ������� � ��G����>>���� ������������ // �	�. 
O�H. ��-�� «A���	��� ���������». – 2007. – � 590: e�
, �������J
 ������� �� �� ��	��	�����
. – 
C. 320. 8. ` B������.�., C�����H��� B.�., h�����-h������	��
 F.I. C���	��� 	����� � 	�����-
�G����>M�� ��	������: C���������. F. @@@, �. 2: F�������������K� ��	�������K� ���	�K� 	�	��-
�K. – A.: O����, 1979. – 486 	. 9. I�������� O.B., �������� Q.R. A�J��������� 	����. – B.: ®���-
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�5QLFOB<>5 K5IF@N@M KCT8BGQK GQ5K5;]B5L5 Q8KG�CBBO N E>;<-><;G A+GBCFG. 
)@>;8>B5-LCFCN@K KC>5H5K 5HC;I8B5 B8B5H@E+C;EB@M +5;5A5- A+GBCFG. �E>8B5NFCB5, 
�5 K5B5]8QBGE>S +5;5A-< H5EOL8�>SEO Q8 E+GNNGHB5ACBBO Al2O3/MgO=3:1. 

It was analysised the  possible mechanism of the isomorph in the spinel structure. The 
spinel ultraline powder is obtained by citrate-gel method.  It was determined that monophase 
of the powder attain under the correlation Al2O3/MgO=3:1. 

D5E>8B5N-8 +;5RFCK@ >8 PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. �*��&#� n 
��k#���j� j��&'�#�j�, �" �+"�l!� �" ()#��% o�$�!�"+ *'"j�(#"��+ j�!&'��#��. 
���nu m� (g&' 
m�(!"(%����l �#uj"j�$�&m��#��"i x*��&#� MgAl2O4 n '���")&'�j�)�, �& �"�� (#%$%n l) *��)#�� �#l 
���&(&��l *#��") GaAs, ZnSe [1]. �&l)� m ��+ j��&'�#�� m�o�'�#&�� � ��!&�(���� )"#�"'� e 
��)"'�(!"�%u!�(l l) *�$j&�!� � )&'�j�h��+ g�'o�+. 
!'�j�!� *"'"x)"*"��o�% x*��&#� �m ��*&'&� 
m����"u ��(*&'(��(!u % '�m� m�(!"(%����l !'�����e��+ j&!"��� (��!&m% *"'"x)�� m� ��m�)�+ 
!&j*&'�!%' *'�)!�h�" �&j"k#��". 

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

m%��!� ���"'"mj�'��, "��"'���� m� '"mj�'�j� h�(!��") � +�j�h��j ()#��"j *"'"x)� [2]. �'�j !"$" 
m�o&m*&h%n!�(l ��(")�e (!%*��� *"��"!� *&'&o�$% '&�)��e �� �(�+ (!���l+ (��!&m% ��+���"$" 
*"'"x)%.  

��!"'� [3, 4] "!'�j�#� (��!&!�h�% �#uj"j�$�&m��#��% x*��&#� *�� h�( ��)"'�(!���l 
�&!'�����e��+ (*"("o�� (��!&m% !"�)"��(*&'(��+ )&'�j�h��+ *"'"x)��: !&'j�h��j '"m)#��"j 
("#&e, (*��"(��k&��lj )"j*"�&�!��, m"#�-$&#� !� )'�"+�j�h��j j&!"��j�. 
��� m ��+ j&!"��� 
�"m�"#lu!� "�&'k�!� x*��&#� m� *"'���l�" ��m�)"i !&j*&'�!%'� (~ 900°�), "���) "!'�j���e 
*"'"x") �& n j"�"g�m��j. 	�)"'�(!"�%uh� ��x� j&!"��, �&e �&�"#�) j"k�� %(%�%!� m� '�+%�") 
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