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Polyoxometalates form a class of compounds that is unique in 
its versatile properties and applications. Despite of enormous 
work focused on the functionnalisation of POMs done so far, 
synthesis of derivatized polyoxoxanions is still a challenging 
and demanding task. 
We are particularely interested in the in the derivatisation of 
Lindqvist type polyoxoanions with organosilyl and organotin 
moieties. Such reactions require two steps; the first one 
consists of the synthesis of dimeric (nBu4N)4[(MW5O18)2O] 
(M = Nb, Ta) as starting material; (nBu4N)4[(TaW5O18)2O] 
was characterized by IR spectroscopy and single crystal X-ray 
diffraction. It crystallizes in the orthorhombic system, space 
group Pbnb with lattice parameters a = 15.7981(14), b = 
17.939(3), c = 35.216(6)Å, V= 9980 Å3 and Z = 4. 
The grafting of organic moieties onto the dimeric forms leads 
to the formation of monomeric plenary Lindqvist hybrids 
(nBu4N)2[MW5O18EOR3] (E= Si, Sn). These derivatives were 
characterized in the solid state by IR and in solution by 
multinuclear NMR (1H, 13C, 29Si, 119Sn, 183W). The 
crystallographic study of (nBu4N)2[(W5O18Ta(O)SiPh3)] 
indicates that the structure of the POM is conserved and  
{SiPh3}+ is grafted selectively on the surface of the polyanion 
through the terminal Ot-Ta oxygen atom. 
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sostructural phase transformations (ISPhTs) are particular 
cases of isosymmetric transformations and include 
discontinuous isostructural transitions and crossovers. They 
are rare, intriguing phenomena in solids often associated with 
a significant volume collapse, giant magneto-elastic coupling, 
or negative thermal expansion. So far ISPhTs were reported 
for heavy elements and their compounds with complex 
electronic and/or magnetic structures. We have studied the 
high-pressure boron phase γ-B28 by means of in situ Raman 
spectroscopy up to 105 GPa, single-crystal X-ray diffraction in 
diamond anvil cells above 65 GPa and first-principles 
calculations. The discontinuous behavior of the Raman modes 
and the abrupt changes in the compressional behavior of γ-B28 
are manifestations of the isostructural phase transformation at 

about 40 GPa. The combined experimental and ab inito 
theoretical analysis of the structural and vibrational properties 
of γ-B28 suggest that the ISPhT under compression is due to 
the changes of the polarity of the covalent bonds between the 
boron atoms in the complex quasimolecular structure of γ-B28.  
 
Keywords: boron, phase transitions in solids, high-
pressure crystallography  
 

FA2-MS16-P07 

Domain redistribution in SrTiO3. Holger Gibhardta, 
Jakob Sidoruka, Jeannis Leista, Klaudia Hradila, Martin 
Mevenb, Götz Eckolda. aInstitut for Physical Chemistry, 
Georg August University Göttingen, Germany. bInstitute 
for Crystallography, RWTH Aachen and FRM II, 
Garching, Germany. 
E-mail: hgibhar@gwdg.de  

At ambient temperatures strontium titanate (SrTiO3) has a 
cubic perowskite structure. Below 105 K the antiphase 
rotation of adjacent oxygen octahedra leads to an 
antiferrodistortive transition into a tetragonal phase [1]. 
During this transformation three different kinds of domains 
are formed with their tetragonal axes along each of the cubic 
principal axes. A ferroelectric phase like in the isostructural 
barium titanate (BaTiO3) is not observed, even at low 
temperatures. Long range ferroelectric order is suppressed by 
quantum fluctuations but can be induced by applying an 
external electric field [2].  
The domain distribution can be changed considerably by 
applying uniaxial mechanical stress [3]. Since the tetragonal 
distortion corresponds to a c/a-ratio larger than unity, stress 
along the [110]-direction results in the preferred formation of 
domains with a tetragonal axis along [001]. Recently, we 
reported that even an electric field leads to a redistribution of 
tetragonal domains [4]. 
In this contribution we present the results of neutron scattering 
experiments using the diffractometer HEIDI at the FRM II 
neutron source in Garching. The intensities of a set of 
15 superlattice reflections originating from combinations of 
different domains were determined and fitted to a structure 
factor model. This yields a quantitative determination of the 
domain distribution in SrTiO3 as a function of temperature, 
uniaxial stress and electric field. 
Even untreated samples did not show a uniform domain 
distribution and consisted to almost 50 % of z-domains. This 
may be a result of residual stresses originating in crystal 
growth or sample preparation. Mechanical stress applied along 
the [110]-direction caused an increase of z-domains and only 
15 MPa were sufficient to obtain almost monodomain 
samples. The changes were temperature independent and 
irreversible. Even after heating the sample above 120 K the 
same domain distribution was observed in subsequent 
measurements. An electric field along [001] showed the 
opposite effect and favoured the reversible formation of x- and 
y-domains. The redistribution was temperature dependent and 
increased on cooling. A complete supression of z-domains was 
observed when the field induced ferroelectric phase was 
entered. The simultaneous application of stress and field 
showed that it is impossible to obtain monodomain samples. 
Moreover, the present results show that the polar axis of the 
field induced ferroelectric phase is always perpendicular to the 
tetragonal axes, corresponding to orthorhombic symmerty. 
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