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mode analysis of any ferroic structure. As input only the ferroic 
distorted structure and the (real or virtual) non-distorted one of 
higher symmetry is required. With this information the program 
AMPLIMODES identifies the displacive distortion present in 
the structure and decomposes it in terms of modes of different 
symmetries associated with irreducible representations of the high-
symmetry space group. The decomposition of the structure in 
collective symmetry-adapted distortion modes is given in terms 
of global amplitudes and normalized polarization vectors for each 
of the modes present. The importance and character of each of 
the allowed symmetry modes can be extracted from a comparison 
of their amplitudes and the internal structure of their polarization 
vectors. The polarization vector of each frozen mode is presented 
in a crystallographic way, as a list of relative atomic displacements 
within an asymmetric unit. This allows a straightforward construction 
of virtual structures corresponding to the sole presence with arbitrary 
amplitudes of any of the relevant modes. This type of analysis allows 
to distinguish and isolate the correlated atomic displacements that 
correspond to the structural instabilities at the origin of the ferroic 
distortion, i.e. the so-called primary modes. In this way, secondary 
weaker induced distortions of marginal relevance are separated. The 
Bilbao Crystallographic Server, where this tool can be used on-line, 
is a free web site with many other crystallographic databases and 
programs [1,2].
[1] M. I. Aroyo et al., Acta Cryst. (2006). A62, 115-128
[2] M. I. Aroyo et al., Z. Krist. (2006), 221, 1, 15-27.
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Just a few conducting radical cation salts containing metallacarborane 
anions have been described so far [1,2]. No radical cation salt derived 
from the cobalt bis(dicarbollide) anion [3,3’-Co(1,2-C2B9H11)2]- or 
its halogen derivatives was reported. First molecular conductors with 
cobalt bis(dicarbollide) anion and its iodine and bromine derivatives 
were electrochemically synthesized and investigated by X-ray study 
[3-5]: (TMTSF)2[3,3’-Co(1,2-C2B9H11)2] (1), (TTF)[3,3’-Co(1,2-
C2B9H11)2] (2), (ET)[3,3’-Co(1,2-C2B9H11)2] (3), (ET)2[3,3’-Co(1,2-
C2B9H11)2] (4), (ET)2[8-I-3,3’-Co(1,2-C2B9H10)(1’,2’-C2B9H11)] 
(5), (BMDT)[3,3’-Co(1,2-C2B9H11)2] (6), (ET)2[3,3’-Co(8-Br-1,2-
C2B9H10)2] (7), (BMDT)4[3,3’-Co(8-Br-1,2-C2B9H10)2] (8), and 
ET[3,3’-Co(8-BrC2B9H10)2] (9). Salt (1) is a semiconductor with 
activation energy Ea=0.03 eV, conductivity S(293) = 15 Ohm-1cm-1, 
that is the maximum value of conductivity for all metallacarborane 
radical cation salts studied before [1,2].
References:
[1] J.M.Forward, et al., J.Organomet. Chem., 1994, 467, 207
[2] Y.K.Yan, et al., Chem.Comm., 1995, 997
[3] O.N.Kazheva, et al., J.Organomet.Chem., 2006, 691, 4225
[4] O.N.Kazheva, et al., J.Organomet.Chem., 2007, 692, 5033
[5] O.N.Kazheva, et al., JSSS, 2008, in press
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The revealing of new stoichiometric compositions still actual 
problem for new acentric or non-centrosymmetric solids (single 
crystals, ceramics) development. The glass ceramic (GC) technology 
combines flexibility, simplicity and cheapness of glass technology 
with possibility to form crystal structures of the reference sizes 
and compositions through controlled and oriented crystallization. 
Alkaline earth binary borates and alkaline-earth ternary borates are 
the good candidate for this purpose, because they combine nonlinear 
characteristics with good glass forming ability. This was a motivation 
for study and construction both phase and glass forming diagrams in 
the binary gallium borate and ternary barium gallium borate systems. 
The glasses were melted from chemically pure” grade chemicals in  
platinum crucibles in air at 1300-1600 ° C in electrical furnace.
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Ordered mesoporous silica (OMS) is a new alternative material 
for many technologies, ranging from microelectronics to medical 
applications. In this work, in situ analysis of the calcination process of 
SBA-15 was carried out in vacuum at the SAXS2 beamline of LNLS, 
Brazil. The as-synthesized powder was submitted to a heat treatment 
procedure at a pressure of about 1·10-3 torr, from room temperature up 
to 540℃, at a constant temperature increase of around 2℃·min-1. The 
sample was kept at this temperature for 6 hours. At around 300℃ the 
polymer starts to decompose and the lattice parameter decreases from 
a=12.8nm to a=12.4nm, until the temperature reaches 540℃, when 
the polymer decomposes. The lattice parameter reaches a final value 
of 12.3nm, remaining at this constant figure until the final cooling 
process. The peak areas do not change up to 300℃ . A strong and 
subtle increase of peak areas is observed at this temperature. During 
the isothermal calcination process, part of the ordered structure is 
destroyed, as indicated by the decrease of the diffracted intensities. 
A sample previously calcined in nitrogen and air showed a larger 
shrinkage effect, resulting in a=11.8nm. Also, the SAXS curve of 
this sample presented a larger background when compared to that 
registered in the measurements of the vacuum heat treated sample. 
This result is attributed to the presence of disordered pores, with 
maximum gyration radius of 7nm, to micropores and/or to inter-grain 
scattering. Ex-situ SAXS analysis of a similar sample submitted to 
vacuum heat treatments at 300℃, 400℃ and 540℃ was also carried 
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out in order to check the conditions for total polymer removal. 
Thermo-gravimetric analysis and nitrogen adsorption isotherms 
completed the study.
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Liquid crystals with transition-metal core groups, called as 
metallomesogens, have attracted increasing attention because of the 
possibility of combining their physico-chemical properties of the 
metal with those of organic framework. Since the metallomesogens 
are achieved through changes of molecular conformation, shape, 
and structure, their physico-chemical properties can be turned by the 
choice of metal ions, substituents, and position of substituents on 
core moieties. Schiff base ligands provide a wide range of ways to 
modify liquid crystal compounds. However, to date there has been 
no systematic investigation concerning molecular assemblies and 
metallomesogens of metal-salen (salen=N,N’-ethylenebis(salicyli
deneiminato)) complexes substituted by two long alkoxy chains at 
the 4-positions though the metal-salen complexes with 5-substituted 
alkoxy or alkyl chains usually show smectic A (SA) mesophases at 
higher temperature. Recently, we prepared three series of the VO(IV), 
Ni(II), and Cu(II) salen complexes with two long alkoxy chains 
introduced at the 4-positions, [M((4-CnH2n+1O)2salen)] (M=VO(IV), 
Ni(II), Cu(II), n=3-20) and found an unprecedented bilayer 
mesophase having symmetry Pa21 in the layers for the VO(IV) salen 
complexes with n=16-20.1 On the other hand, the Ni(II) and Cu(II) 
salen complexes with longer alkoxy chains showed an unusual 
metallomesogen of a lamello-columnar (ColL) mesophase.2,3  There 
have been few reports on the metallomesogen of the ColL mesophase. 
These liquid crystalline phase structures have been affiliated with the 
molecular assemblies in the crystalline states.
1) Y. Abe, et al., Inorg. Chim. Acta, 359, 3934 (2006). 2) Y. Abe,  et 
al., Inorg. Chim. Acta, 359, 3157 (2006). 3) Y. Abe, et al., Mol. Cryst. 
Liq. Cryst., 466, 129 (2007).
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ES-PANI form powder was prepared by chemical oxydation 
using aniline previously distilled added to HCl aqueous solution. 
amonium peroxydissulphate was dissolved in HCl aqueous solution 
and then added to the above solution slowly at room temperature. 

ES-PANI was obtained and kept in NH4OH yelding EB-PANI. 
XRD patterns were obtained with a Rigaku RotaFlex, CuKα, 50 
kV, 100 mA, graphite monochromator. Data collected from 2θ = 
5 - 60°, step 0.02° and 5 sec. Profile Matching fit was performed 
using FULLPROF. Initial cell parameters from Evain et al, 2002. 
Anisotropic size broadening was modeled. Refined structural 
parameter and agreement factors for ES-PANI are a=5.61214; 
b=17.78087; c=23.04183; α=83.25719; β=84.71980; γ=88.08441; 
V=2273.126Å3; Rp =1.08; Rwp=1.38; χ2=1.40 and for EB-PANI are 
a=5.71920; b=17.77932; c=23.52416Å; α=84.13010; β=85.22524; γ
=87.30433; V=2369.428Å3; Rp =1.77; Rwp=1.39; χ2=1.14. Obtained 
values are in agreement with literature, except cell parameter b, 
which was almost doubled. EB-PANI form average crystallite 
size (25.42Å) obtained from the refinement confirmed its lowest 
percentage of crystallinity compared with doped ES-PANI form 
(36.45Å).
RODRÍGUEZ-CARVAJAL, J. FullProf Program.  Laboratoire Leon 
Brillouin (CEA-CNRS), version September 2007.
EVAIN, M et all. Acta Cryst E, v.58, p. o343-o344, 2002.
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Crystal engineering involves the design and subsequent synthesis 
of crystals with the specific aim of developing new crystalline 
materials. The main focus of this field lies in the ability to predictably 
synthesize supramolecular structures from smaller, well designed 
building blocks.[1] The formation of self-assembled coordination 
polymers has attracted much interest in recent years. Here crystal 
engineering takes a vital role in the construction of porous 
frameworks that may show functionality in various applications. 
There are two main components to any coordination polymer, 
namely the connectors (metal ions) and the linkers (organic ligands).  
Because there are a number of tunable parameters (for example: 
metal centre coordination environments, ligand size and flexibility, 
ligand functional group type and position, ligand charge, choice 
of counter ions and solvents) it is possible to generate a diverse 
number of framework architectures.[2] In this study we have selected 
dipyridyl type linkers and a number of divalent transition metals 
[Cd(II), Cu(II), Co(II) and Ni(II)] as building blocks. The organic 
linkers have been carefully chosen to coordinate with the metals to 
form chiral crystals. This is most effectively done by selecting chiral 
moieties, removing the possibility of creating centrosymmetry in the 
crystal structure. We have also used flexible achiral moieties to create 
chiral crystals. This is significant, as only about 17% of structures in 
the CSD (Nov 2007) are chiral, with only a small fraction of these 
arising from achiral molecules. Selected results will be presented.
[1] L. Brammer, Chem. Soc. Rev., 2004, 33, 476. and citations 
therein.
[2] S. Kitagawa, R. Kitaura, S. Noro, Angew. Chem. Int. Ed., 2004, 
43, 2334. and citations therein.
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