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BINARY CYCLO=-TETRAPHOSPHATES AS NEW SPE-
CIAL PIGMENTS

iloTRCJAN, D.BRANDOVA and P.MAZAN
Institute of Chemical Technology, Pardubice,
CS=532 10 Czechoslovakia

Abstrggt The binary cyclo-tetraphosphates
Mep_xTiMyl1P,017 a8 new inorganic compounds (M lazn,
Mn,Coj MTI=Ca,Mg) have been prepared in our labora-
tory. The products were tested as special pigments
(for anti=-corrosion, ceramic, luminescence purposes
and as pearlescent pigments).

INTRODUCTION

Binary tetraphosphates (conteining Ca or lig) with cyclic
anions have not yet been described in literature. The re-
cent summarizing papers1'4 giving, inter alia, a number
of binary compounds of the condensed phosphate type even
ellow to make the conclusion that the existence of these
compounds cannot be expected at all.2

EXPERIMENTAL

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).

II
(1-x/2)Me; P4O12(cryst.)+X/2M32P4012(cryst.)+4/nH20 —_—
(xCa(POB)z)
T
melt. 4/n(M°2-xMx)n/4H2P203n+1(1)

(wet air atmosphere)

[117)/587

PS—F



Downl oaded At: 17:05 29 January 2011

{118)/588 M.TROJAN, D.BRANDOVA, P.MAZAN

Tne1t,$22°C
(solidification) 4/n(M°2'xMx)n/4H2Pn03n+1(81895)
Trecr. Me. M P.O ¢ 4/aH.0 -
(recryst.) 2-x"x"4712(cryst.) 2

After evaluation of the products by analytical and physi-
co=-chemical methods, experiments were carried out with
the aim of their possible synthesis by more frasible low-
-temperature processes, based on dehydration of a suitab-
le starting mixture (see scheme II),

- T (dehydrat.)
2MeTL LMY, (H,PO, ), «yH,0 o e/ P
: (1)
Sogi(1ycondenest Fopeaf® gonisnest
21,0 > 2My g /oMy /oo Pp07 “2n0 =

(1-z)Me2_xMxP4O12+z(2-x)Me2P4012+zxM32P4012(221Ca(P03)2)

RESULTS AND DISCUSSION

It seems that in the case of binary cyclo-tetraphosphates
containing calcium it is possible to prepare the reques-
ted product only within a closed range of x (where xe&(0;
1)) whereas binary products with magnesium exist in the
whole range x, i.e. x€(032)). As an example there are
further given the results concerning the two products =
Mn2_xCaxP4O12 and Coz_ngxP4O12. The first one geems to
be advantageous by its anticorrosive properties” and the
second one has an intensive colour and thermal stability
The values of quantities showing the conditions of synthe-
sis of both products by the first (high~temperature) way7
end their thermal stability are summarized in Fig.l1. Fig.
2 gives the values of structural parameters of both the
type of products. In the case of the product with calcium
there is a well noticeable limitation 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 of forma-
tion and stability of Mn, -Ca P04 and Co,_,Mg P,0,,
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thermel analysis of suitable starting mixtures (binary di-
hydrogenphosphate, where x=1) under quasi-igothermal~iso-
baric conditions is shown in Fig.3. The solid curves in
the figure show the weight decreases of the starting samp-
le (and therefore the thermal course of dehydration and
condensation reactions) under conditions, where the tensi-
on of water vapour in the space of the calcinated sample
is near to the outer atmospheric pressure (100 kPa). Under
these conditions (and in addition to them sufficient by
slow increase of temperature and keeping the requested
pauses at the temperature of the individual processes and
with application of the nuclei of the requested product)
it is possible to prepare such products which contain mo-
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