
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Constitution and Thermodynamic Properties of Phosphates of Group IV
Elements (Si, Ge, Ti, Zr, Hf)
I. A. Bondara; A. E. Mal'shikova; V. L. Stolyarovaa; M. M. Shultza

a Institute of Silicate Chemistry, Academy of Sciences of the USSR, Leningrad, USSR

To cite this Article Bondar, I. A. , Mal'shikov, A. E. , Stolyarova, V. L. and Shultz, M. M.(1990) 'Constitution and
Thermodynamic Properties of Phosphates of Group IV Elements (Si, Ge, Ti, Zr, Hf)', Phosphorus, Sulfur, and Silicon and
the Related Elements, 51: 1, 424
To link to this Article: DOI: 10.1080/10426509008040948
URL: http://dx.doi.org/10.1080/10426509008040948

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509008040948
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur. and Silicon. 1990. Vols. 51/52. p. 424 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1990 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

CONSTITUTION AND THERMODYNAMIC PROPERTIES OF PHOS- 
PHATES OF GROUP IV ELEMENTS (Si, Ge, Ti, Zr, Hf) 

I.A.BONDAR, A.E.MAL'SHIKOV, V.L.STOLYAROVA, and 
M.M.SHULTZ 

-- __- 
Institute of Silicate Chemistry, Academy of Sciences 
of the USSR, Odoevskogo Str. 24,  k. 2, Leningrad 
199155, USSR 

The regularities of phase formation in the systems M 0 2  - 
P205 (M = Si, Ge, Ti, Zr, Hf) are established and the phase 
diagrams for them are constructed. In the systems MI2 - 
P205 (M = Si, Ge) the following compounds are obtained: 
M50(P04)6 and W207 (for Si - cubic, tetragonal and two 
monoclinic modifications; for Ge - cubic and monoclinic 
modifications). At low temperatures (up to 5OO0C) the hexa- 
gonal forms SiP207-0,8 H20 and GeP207*1,6 H20 are stable. 
Two phases are determined in the Ti02 - P 0 

phase of tne variable composition based on 5Ti02.3P205 with 
40,2 to 54,2 mass % P205, and another phase TiP207 (cubic 
and water-stabilized pseudohexagonal TiP207*3H20). Four 
Compounds are found in the systems M02 - P205 (M = Zr, Hf): 
(MO) P 0 ( 0 -  and a-forms for Zr and S-form for Hf) , 
M3(P04)4, MP207 and M(P03)4. The crystal-chemical analogy 
is considered between silicium and germanium phosphates, 
and accordingly between those of zirconium and hafnium. The 
isolation of titanium phosphates is discussed. The crystal- 
lographic, refractometric and thermal characteristics of 
the compounds and their forms are given as well as the val- 
ues of electrical and thermal conductivities for cubic mod- 
ifications of M p 2 0 7 .  High-temperature mass spectrometry was 
used to determined the vapour composition and partial pres- 
sures as well as the activities of the components and Gibbs 
free energy in the system Ge02 - P205 at 1000-1200°C. nega- 
tive deviations from the ideal are obtained and compared 
with the results of investigation of the phase diagram for 
the Ge02 - P205 system. 
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