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The process for obtaining various forms of polymeric phosphates by thermal dehydration of sodium 

phosphate monobasic as feedstock has been studied. The researching complex by the calculation of the 
equilibrium compound of these process, the influence of a pressure, interrelation of mass flow of air to feedstock 
and the gas environment on the equilibrium  structure of H-Na-NOP were conducted. Comparative evaluation of 
specific energy consumption per unit of the product were done. 

: , , ,
.

, : , , , , .
, , ,

.
- , ,

, . ,
.

 (



,  43, .1 69

, , ). ,
,

 [1-3].  

. . 
.

.
- .

, ,
, .

.
 (

, , )

.

, ,
, .

 4.0, 
,

 [4].  300�1500 ,  0,05; 0,1; 
0,15 , ,

 0,5; 1; 1,5.  
,  4.0 

, -,
-, - .

, .

, .

:
0

* 2 1 2 3 oi
i 1 2 3 4 5 6 7 4

H
f f ln x f x f x f x f x f x

x 10
, (1) 

f1, f2, f3, f4, f5, f6, f7 � ;  = ·10-4 � , ;
0
oiH  � , / .

0 0 0 0
oi T T 0H ( ) ,  (2) 

0
T � =298,15 , / ;

)( 0
0

0
T  � =298,15 , / .

, ,
, ,

, ,
 [5 � 13].  

,
 4.0,  « »

,  ( min, max),
.

 « » ,
 [14].  « »

:
, Tmin, Tmax, f1, f2, f3, f4, f5, f6, f7,

0
oiH ,  (3) 



,  43, .170

 � ;
min, max � .

, ,
 4.0,  « »  (4 � 

11): 
 k·Na1H2P1O4, 298,420, �1, 0, 0, 0, 2825, 0, 0, � 373710;  (4) 
 k·Na1H2P1O4, 420,2000, 0.803, 0, 0, 0, 459, 0, 0, � 373710;  (5) 
 k·Na2H2P2O7, 298,620, �23.667, 0, 0, 0, 2433, 0, 0, � 672884;  (6) 
 k·Na2H2P2O7, 620,2000, 15.14, 0, 0, 0, 416, 0, 0, � 672884;  (7) 
 k·Na3P3O9, 298,650, �0.909, 0, 0, 0, 795, 0, 0, � 885516;  (8) 
 k·Na3P3O9, 650,3000, 2.864, 0, 0, 0, 1038, 0, 0, � 885516;  (9) 
 k·Na6P6O18, 298,900, �5.256, 0, 0, 0, 1538, 0, 0, � 1771032;  10) 
 k·Na6P6O18, 900,3000, �24.253, 0, 0, 0, 3975, 0, 0, � 1771032.  (11) 

 300 � 1500  0,1 � 1,0 
,  [15]. 

,  � 
.  NaH2PO4, NaPO3, Na2H2P2O7, Na3P3O9, Na6P6O18,

P4O10, .  � P4O10, H2O, N2, O2, NO, P2O5, 4, 4 9, 4 8, 2, 2 3, 4 7, 3 6, , 2 4, 2.
.1  Na-H-O-P-N 

=0,1  W=1. 
,

, :
Na � 0,16; H � 0,03; P � 0,22; O � 0,8; N � 0,79. 
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1 � k·NaH2PO4; 2 � k·NaPO3; 3 � k·Na2H2P2O7; 4 � k·Na3P3O9;5 � k·Na6P6O18; 6 � k·P4O10;
7 � P4O10; 8 � H2O; 9 � O2; 10 � N2;11 � NO; 12 � P2O5.

. 1 � 
 0,1  W=1 

. 1 , =400 .
 400�600

, Na2H2P2O7.  [11], 
,  Na2H2P2O7  NaH2PO4  455-750 .
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 Na2H2P2O7  � 
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Na6P6O18, 800 . , Na6P6O18
 900-1500  H-Na-N-O-P. 

 NaH2PO4
 N2  O2  500-700  P4O10

.
 P4O10

:
 P4O10 ( ) P4O10 ( ).  (12) 

 600-700
 ( .1). 

 1 �  NaH2PO4
293-1500 =0,1

,

300�500 NaH2PO4=1/2Na2H2P2O7+1/2H2O
400�700 Na2H2P2O7=2/3Na3P3O9+H2O
600�900 Na3P3O9=1/2Na6P6O18
300�600 4 +5O2=P4O10( )

500�1500 P4O10( )=P4O10( )
870�1500 N2+O2=2NO( )
600�1500 H2+1/2O2=H2O
1300�1500 P4O10( )=2P2O5( )
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 NO  870 

:
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-
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 H-Na-N-O-P.
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.  Na3P3O9 (600�900 )  Na6P6O18 (800�1500 ). 
 H-Na-N-O-P, 

 P4O10, .
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 300 ,  0,125  P4O10
350 .
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.
,

. � , ,
.

 2 � -

Q, /

 W=1 

=0,5  0,77547 3,49 
=1,5  0,77547 3,49 
=10  0,77547 3,49 

 (W),  
=0,1 

W=0,5 0,98129 3,16 

W=1,5 0,64102 3,82 

, =0,1 , W=1 
N2 0,78503 3,43 
O2 0,74153 3,52 

: , =0,1 , W=1 

 0,77547 3,49 
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2.
,

- ,
:

Na2H2P2O7 � 500-550 ,
NaPO3       � 300-600 ,
Na3P3O9  � 700-750 ,
Na6P6O18   � 900 .
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As alternative filler materials for elastomers based on particulate and carbonized rice husk were suggested. 
Their influence on the technological characteristics of the rubber compounds has been studied.
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