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Reaction Mechanism in the Mixtures of Calcium 
Polyphosphate with Apatite and Accompanying Minerals 
on Heating 

LT.Veiderma*,E;I.Pyldme ,K.Tynmaadu ,K.Utaal 
Ta l l inn  Polytechnical  I n s t i t u t e  
USSR,200108,Tallinn, 5 E h i t a j a t e  Road 

On obtaining def luor ina ted  feeding phosphates from Kovdor 

a p a t i t e  t he  system of Ca,0(P04) (OH), ,4F0, ,-CaC03- (Ca,%) CO 3- 
-Mg2Si04-Ca(H2P04)2 .H20-Mg(H2P04)2 .xH20 with mole c o r r e l a t i o n  
(CaO+Mg0)/P2O5v3 i a  subjected t o  thermal treatment.  On heat ing 
up t o  500°C calcium and magnesium hydrophosphates t u r n  i n t o  
polyphosphates K(P0 ) which i n  accordance w i t h  t he  increase  o f  
the  temperature r eac t  with o ther  components o f  the  system. To 
e s t ab l i sh  the  mechanism and conditions f o r  react ions, thermal  
in t e rac t ions  i n  t h e  mixtures of Ca(P0 ) 
t e  , phor s t e r i t e  ,dolomite and c a l c i t e  when (CaO+NgO)/F 0 -3 have 
been invest igated.  Llethods of chemical ,thernal,chromatographic, 
X-ray and IR-spectroscopy ana lys i s  were used. 

It has been es tab l i shed  t h a t  on heat ing these  mixtures t o  
more than 6OO0C a gradual lowering o f  t h e  content oQ poly-phos- 
phates (n”,3) and formation of CaS2O7 and CdIg P 0 t ake  place.  
A t  850-11OO0C depending on t h e  kind of t h e  second 
the  content of polyphosphates approaches t o  zero and accordingly 
the  quant i ty  of  Ca (PO4l2 and (Ca,Ilg) (P0412 increases .  I n  3 
succession of i n t e rac t ion  with Ca(P0 3 
increase o f  the  temperature these  components a re  arranged i n  
the  following way:dolomite-calcite-phorsterite-apatite . Since 
the  speeds of decomposing t h e  carbonates and the  binding of 
formed oxides d i f f e r  CaO and b’g0 a re  present  i n  the  mixtures i n  
the  intermediate stadium of heating. I n  the  mixture with phors- 
t e r i t e  amorphous Si02 is formed. 

a p a t i t e  Ca(P0 ) 
them and not  with apa t i t e .  That is why def luor ina t ion  of l a t t e r  
is s h i f t e d  i n  t h e  d i r ec t ion  o f  h icher  temperatures. 
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i n  accordance with the  3 2  

Due t o  the  presence of carbonates and p h o r s t e r i t e  i n  Kovdor 

goes t o  a considerable extent  f o r  r eac t ing  on 3 2  
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