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Phosphate(III)-tetrahedra, NaO6- and ScO6- octahedra together form a 
(3, 6)-connected net. Thermochemical property studies show that during 
heating hydrogen and water are released while part of the phosphate(III) 
groups are oxidized to phosphate(V). Sc[PO3]3 is formed as the main 
crystalline decomposition product. NaSc3[HPO3]2[HPO2(OH)]6 
represents the first example containing scandium within the family 
of MΙMIII metal phosphates(III). The replacement of phosphate(V) 
tetrahedra by phosphate(III) groups leads to a reduction of M–O–P 
connections, resulting in more open frameworks.[2]

[1] S. Chen, Yu. Prots, R. Kniep, S. Hoffmann, ZAAC 2011, accepted. [2] S. 
Natarajan, S. Mandal, Angew. Chem. Int. Ed. 2008, 47, 4798-4828.

Keywords: scandium, phosphate(III), thermal analysis 

MS81.P63
 Acta Cryst. (2011) A67, C727

Effect of magnesium on the thermal stability of the 
hydroxyfluorapatite
Samia Nsar,a   Khaled Bouzouita,a   aU.R. Matériaux Inorganiques, 
Institut Préparatoire aux Etudes d’Ingénieur de Monastir, (Tunisia). 
E-mail: nasrsamia@yahoo.fr

The biological apatite contains minor substituents such as F-, Cl-, 
CO3

2-, SiO4
4-, Na+, K+, Sr2+, Zn2+ and Mg2+. Therefore, the incorporation 

of such ions into the synthetic hydroxyapatite would enhance its 
biocompatibility and bioactivity. Magnesium and fluoride co-substituted 
hydroxyapatites with the general formula Ca9Mg(PO4)6(OH)2-yFy (y = 
0, 0.5, 1, 1.5 and 2) have been synthesized through a hydrothermal 
method. The obtained powders have been characterized using different 
analyses. The results showed that the substitution of F- for OH- was 
continuous between the limiting compositions Ca9Mg(PO4)6(OH)2 
and Ca9Mg(PO4)6F2. Indeed, no secondary phases were formed. 
Furthermore, the incorporation of Mg into the hydroxyfluorapatite 
lattice influenced considerably its thermal behavior by lowering its 
decomposition temperature with respect to the nonsubstituted HFA. 
Also, the nature of the decomposition products tightly depended on 
the fluorine content. The Fullprof program was used to determine the 
phase distribution for the powders calcined at different temperatures. 
The obtained results showed that the amounts of the decomposition 
products increased with the increase of the calcination temperature. 
According to the nature of the decomposition products, it seems that 
the MHFyA samples exhibit a thermal behavior similar to that of MHA 
rather than that of MFA.
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Metal-maleonitrileditholate (mnt) complexes have received 
considerable attention in the areas of conducting and magnetic materials, 
dyes, non-linear optics, and catalysis [1]. Typically, the geometry around 
the transition metal ions (Cu, Ni) posseses square-planar arrangement, 
and in case of Mn, Fe, Co-mnt complexes, the geometry is noticeably 
distorted square-planar [2]. We describe here a series of highly distorted 

square-planar ion-pair complexes in which [M(mnt)2]2– (M= Cu, Ni) 
anions are associated with alkyl imidazolium cations of varied alkyl 
chain lengths. In the present study, a systematic study of variation 
of square planar geometries (in terms of distortion) around the metal 
ion in customary square planar metal-dithiolene complexes has been 
discussed. This distortion in the geometry around the metal ion can be 
ascribed due to un-balanced supramolecular interactions, that include 
S∙∙∙H, N∙∙∙H and M∙∙∙S type of weak contacts. The title complexes show 
a moderate absorption band in the NIR region at 1210 nm and 800 
nm, in their solution states for the copper and nickel dithiolene ion-
pair complexes respectively. The absorption maxima in the solid-state 
diffuse reflectance spectra is mainly depends on the geometry around 
the copper metal, e.g., the square planar copper-dithiolene complexes 
exhibit broad band at 1150 nm whereas distorted square planar (λ = 
38.31°) copper-dithiolene complexes show an broad band at 1260 nm,  
indicating a  bathochromic for the more distorted square planar copper 
complexes. All the compounds are unambiguously characterized by 
single crystal X-ray crystallography, and further characterized by IR, 
1H NMR, LCMS, EPR spectral- and electrochemical-studies.    

[1] (a) N. Robertson, L. Cronin, Coord. Chem. Rev. 2002, 227, 93-127. (b) 
Y. Kobayashi, B. Jacobs, M.D. Allendorf, J.R. Long, Chem. Mater. 2010, 22, 
4120-4122. [2] (a) X.M. Ren, P.H. Wu, W.W. Zhang, Q.J. Meng, X.Y. Chen, 
Trans. Met. Chem. 2002, 27, 394-397. (b) G. Christou, J.C. Huffman, J. Chem. 
Soc. Chem. Commun. 1983, 558-560.
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Ammonium iodate, NH4IO3, is a well known electro-optic material 
[1] and exhibits a strong piezoelectric effect [2]. Ferroelectricity was 
reported at 1975 with a transition temperature to paraelectric phase 
near 85°C [3]. In Rubidium iodate, RbIO3, there is no report of the 
existence of ferroelectricity and phase transition. On the other hand, 
Potassium iodate, KIO3, is known as successive phase transition 
within ferroelectricity [4]. Therefore, it is strange that RbIO3 does 
not undergo the phase transition, like as KIO3 or NH4IO3. In order to 
clarify this question, we carried out the measurement of differential 
scanning calorimetry and the experiment of powder X-ray diffraction 
of Rb1-x(NH4)xIO3 with x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 
0.9, 1.0. 

According to the results, the following things have become clear 
now. In all compositions of x, Rb1-x(NH4)xIO3 mixed crystals were 
the single crystalline solid solution. The crystal structure of x=0.1, 0.2 
and 0.3 was approximately-same crystal structure of RbIO3, and one 
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of x=0.7, 0.8 and 0.9 was almost same one of NH4IO3. Meanwhile, 
the crystal structure of the middle compositions (x=0.4, 0.5 and 0.6) 
was different from both of RbIO3 and NH4IO3. 

The measurement of DSC in temperature range from room 
temperature to 135°C, Rb1-x(NH4)xIO3 with x=0.0 to 0.6 indicate 
no anomaly. However, single anomaly in DSC measurement was 
observed in the each sample of x=0.7 to 1.0. From a reported 
temperature of ferroelectric phase transition in NH4IO3 [3], it was 
considered that these DSC anomalous temperatures were equivalent to 
temperature of the ferroelectric phase transition. These temperatures of 
ferroelectric phase transition were decreased with decreasing the value 
of composition x from x=1.0 to x=0.7. The values of the entropy 
change at the ferroelectric phase transition of x=0.8, 0.9 and 1.0 were 
obtained from the value of these heat anomaly in DSC measurement of 
each samples. As a result, it was considered these ferroelectric phase 
transition was an order-disorder type.  

Now, we are carrying out the low temperature DCS measurement 
and the identification of the crystal structure of middle composition 
region (x=0.4, 0.5 and 0.6). In congress, we will show the crystal 
structures and DSC measurements, and will discuss the phase diagram 
and the mechanism of phase transition in Rb1-x(NH4)xIO3 mixed 
crystals.

[1] E. Salje, U. Bismayer, Optics Communications 1977, 20, 303-304. [2] K. 
Viswanathan, E. Salje, Acta Crystallographica 1975, A31, 810-813. [3] T. Oka, 
T. Mitsui, Y. Shiroishi, S. Sawada, Journal of the Physical Society of Japan, 
1976, 40, 913-914. [4] Editor in Chief: W. Martienssen, Landolt-Börnstein, 
New Series, III-36-B1. (New York) 2001.
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Molybdenum organometallic complexes and oxides catalyze 
epoxidation reactions in homogenous and heterogenous catalysis. In 
addition, molybdenum complexes, in particular peroxomolybdates 
show structural and functional analogy to enzymes containing Mo atom, 
therefore are active in various reactions [1]. Most of the molybdenum 
catalysts play an important role in environment protection. They are 
used in desulphurization of petroleum and coal derived products, as 
sulphur dioxide causes a serious deterioration of air quality [2]. 

In our laboratory almost a dozen of a new peroxomolybdates 
have been obtained, they have been thoroughly investigated by X-ray 
and spectroscopic methods [3]. Recently, three new peroxocomplexes 
were synthesized from ammonium molybdate solution with addition 
of nicotinic acid and hydrogen peroxide (compounds I-III, see Table 
1). In Figure 1a) anion coordination polyhedron and in 1b) asymmetric 
unit of peroxocomplex I are presented. The molybdenum atom 
is coordinated by seven oxygen atoms, among them there are two 
peroxo-groups lying in the same plane, one terminal O atom and two 
bridging oxygen atoms. Compound I is an ammonium salt, compound 
II is a salt of the same acid with protonated nicotinic acid. In Table 
1 summary of crystal data of new peroxo-molybdenum complexes 
are presented.

 
Figure 1, a) Anion coordination polyhedron and b) asymmetric unit of 
compound I (Mo-green, O-blue, N-red, C-grey).

Table 1. Crystal data of new peroxo-molybdates with nicotinic acid.

C h e m i c a l 
formula

C12H18Mo2N4O16

I
C24H22Mo2N4O22 

II
C12H12Mo2N2O16 

III

SG P-1 (2) P21/c (14) Pc (7)

C e l l 
p a r a m e t e r s 
[Å, °]

a=6.687(4)
b=6.965(4)
c=12.012(7)
α=76.421(4)
β=77.434(4)
γ=69.478(4)

a=7.504(2)
b=28.473(7)
c=7.777(2)
β=111.425(1)

a = 5.416(3)
b = 5.350(2)
c =16.976(7)
β = 106.230(3)

V [Å3], Z 503.66(2), 1 1546.82(3), 2 472.29(4), 2

R1; wR2 0.0422; 0.0902 0.0282; 0.0622 0.0508; 0.1342

Some peroxo-nicotinic acid complexes of Mo, have been 
investigated by Djordjevic et al., [4], their samples were not investigated 
by X-ray methods, but with the use of chem. analysis, spectroscopic, 
1H and 13C NMR studies they proposed structures which differ from 
ours.
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Dielectrics for millimeterwave communications are expected to 
have low dielectric constant and high quality factor (high Q). Cordierite 
ceramics is a candidate for millimeterwave dielectrics, because of low 
dielectric constant 4.7, and high Qf more than 200,000 GHz. Cordierite 
has two polymorphs: disordered phase indialite (hexagonal, P6/mcc 
(No. 192)) and ordered phase cordierite (orthorhombic, Cccm (No.66)). 
As Ni-doped cordierite ceramics with good dielectric properties tend 
to disordered, indialite was expected to have high Qf. As indialite 

CONGRESO 2011.indb   728 20/07/2011   11:57:22


