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THE SYNTHESIS AND CRYSTAL STRUCTURES OF NEW 
CONDENSED PHOSPHATES OF MANGANESE 

ELENA V. MURASHOVA, NATUIA N. CHUDINOVA 
Institute of General & Inorganic Chemistry of RAS, Moscow, Russia 

This work deals with the synthesis of condensed phosphates of Mn(II), 
Mn(III), and also their combinations with Nay Cs. The reaction of Mn@ 
with molten polyphosphoric acids, partially neutralized with carbonates of 
Na and Cs is used. Ia the course of reaction of MnOz with molten 
polyphosphoric acids, Mn(rv) is reduced to Mn(II1) or/and Mn(I1). The 
ratio Mn(III)/Mn(IIj depends on the conditions of synthesis (temperature, 
time, presence of oxidants or reductants etc.). By varying these parameters 
we obtained 7 new manganese phosphates and determined their structures. 

p=71.07, y=90.340, Pi) - an uitraphosphate with a new type of anion. 
NaMn(P03j3 (a=14.429, b=14.429, c=14.431 A, Pbca) - polyphosphate. 

M d m )  Productr : Na3MnP8023 (a=11.914 A, P4132) - an 
ultmphosphate, which contains an isolated "cage" anion, isostructural to 
NajFeP8023. CsMnHP3010 (a=8.994, b=8.629, c=6.511 A, p=113.390, 
C2) - a new type of triphosphate with a m e w o r k  structure. 

-_ M n i .  producr~: MnP3.011 (a=9.306, b=9.271, ~ 1 0 . 7 5 8  A, 0~71.43, 

M n ( @ + & ( .  produ Clr: CShh(II)hfll(III)P60~8-I (a=10.329, 
b= 13.356, C-6.277 A, p= I13.050, C2/m), cSfi(II)fi(III)P@18-II 
(a=12.942, b=12.595, c=5.061 A, p=110.590, C2/m) -cyclohexaphosphates 
with a statistical distribution of Mn(I1) and Mn(II1) atoms. First of two 
cyclohexaphosphates has 10 isostructural analogs: C S M ~ M ~ P ~ O ~  8 (MI=&, 
Me, Mn, Co, M2==V, Fe, Al, Ga). CS~~~~(II)~M~(III)(P~O~~)~ (a=16.166, 
b=9.953, c=12.435 A, p=127.230 C2jm) - a cyclohexaphosphate, where 
Mn(I1) completely occupies one crystalIographic position, while the other 
position is shared with Mn(II1). We synthesized one more isastnrctual 
andog of s h h  composition - Cs3Mg3h(P6018)2. 
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