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BINARY CYCLO-TETRAPHOSPHATES AS NdW SPE- 
CIAL PIGMENTS 

M.TROJAN, D.BRANDOVA and P.I\IIAZAN 
Institute of Chemical Technology, Pardubice, 
CS-532 10 Czechoslovakia 

Abstr t The binary cyclo-tetraphosphates 

Mn, Co ; MfImCa ,Mg) have been prepared in our labora- 
tory. The products were tested a8 special pigments 
( f o r  anti-corrosion, ceramic, luminescence purposes 
and as pearlescent pigments). 

IIP4012 as new inorganic compounds (MI1=Zn, 

INTRODUCTION 

Binary tetraphosphates (containing Ca or Idg) with cyclic 
anions have not yet been described in literature. The re- 
cent summarizing giving, inter alia, a number 
of binary compounds of the condensed phosphate type even 
allow to make the conclusion that the existence of these 
compounds cannot be expected at all.' 

EXPEHIMWTAL 

First the products were synthesized as pure substances, 
which is based on the preparation of glass semiproducts 
of binary higher linear phosphate type. These products 
were thermally recrystallized to the cyclo-tetraphophates 
(see scheme I). 

Tmelt. 4'n(Me2-xMx)n/4 H P O  2 2 3n+l(l) - (wet air atmosphere)) 

[ 1171687 

P.S-F 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
0
5
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



[118]1588 M.TROJAN, D.BRANDOV?i, P . M Z A N  

After evaluat ion of t he  products by a n a l y t i c a l  an4 physi- 
co-chemical methods, experiments were ca r r i ed  out with 
the aim of  the i r  possible  synthes is  by more f r a s i b l e  low- 
-temperature processes, based on dehydration of a suitab- 
l e  s t a r t i n g  mixture ( see  scheme 11). 

2181 -x/2M,/2 ( H p 4 )  2 .YH20 
I1 I1 TD( dehydrat . ) 

-2yH20 m2Me 1 - ~ / 2 ~ x / 2 %  "4 

(11) 
TCR-, ( 1 .condensed .condensed 

H P O  > 
reac t ion)  T c ~ 0 2 (  reac t i on? 

-2H2 0 2M1-x/2b1x/2 2 2 7 -2H20 

RESULTS AND DISCUSSION 

It seems that In the case of binary cyclo-tetraphosphates 
containing ca l c ium. i t  is  poss ib le  t o  p r e p a r e  the reques- 
t e d  product only within a closed range of x (where x ~ ( 0 ;  
1)) whereas binary products with magnesium e x i s t  i n  t he  
whole range x, i.e. x t ~ ( O ; 2 ) ) .  As an example the re  a r e  
fu r the r  given the  r e s u l t s  concerning the two products - 
~ o x C a x P 4 0 1 2  and Co2,xblgxP4012. The first one seems t o  
be advantageous by i t s  ant icor ros ive  propert ies5 and the 

6 second one has an in tens ive  colour and thermal s tab i l i ty  
The values of quan t i t i e s  showing the  condi t ions of s y n t h e  

7 sis of both products by the first (high-temperature) way 
and t h e i r  thermal s t a b i l i t y  are summarized i n  Fig.1. Fig. 
2 gives  the values of s t r u c t u r a l  parameters of both the  
type of products. I n  the case of the  product with calcium 
there  i s  a well not iceable  l i m i t a t i o n  of area of existen- 
ce of the requested binary product (x < 1 ) .  The course of 
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FIGURE 1 The values documenting the reaction offorma- 
tion and stability of Mn2,xCaxP4012 and C 0 ~ - d n g , P ~ 0 , ~  
Tern eratures of the recrystallization (Trecr.), heats  AH^ and yields (aC) of the process, melting.temp,-%elt. 
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FIGURE 3 
Thermogravime t r i c  
curves a t  quasi- 
isothermal- 
i soba r i c  condi- 
t i o n s  o f  the 
s t a r t i n g  phoe- 
phat es 
(decomposition -1 
rate 0.2 rng.rnin 1 

c I 

100 200 Temperature, 'C 500 

thermal ana lys ie  of su i t ab le  starting mixtures (binary d i -  
hydrogenphosphate, where x-1) under quasi- isothemd-iso-  
bar ic  conditions is shown in Fig.3. The s o l i d  curves in 
the figure show the weight decreases of the starting eamp- 
1s (and therefore  the thermal course of dehydration and 
condensation reac t ions)  under conditions,  where the t ens i -  
on of water vapour i n  t h e  space of the ca lc ina ted  sample 
is near t o  the outer  atmospheric pressure (100 kPa) . Under 
these condi t ions (and i n  add i t ion  t o  them s u f f i c i e n t  by 
slow increase of temperature and keeping the requested 
pause6 a t  the temperature of the ind iv idua l  processes and 
with appl ica t ion  of t he  nuc le i  o f  the requested product) 
it i s  possible  t o  prepare such products which contain mo- 
r e  than 90% hlCaP4ol2 and CoMgP4012 8 
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