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Biomineralization is the process by which organisms form 
minerals and is important in many biological events 
ranging from bone and tooth formation and resorption to 
pathological mineralization such as renal stone formation 
and salivary stone formation(1). The application of 
biomineralization mechanisms allows the controlled 
growth of crystal with different properties(2-3). On the 
aspect of biomineralization, it is of interest to study the 
crystallization of calcium oxalate monohydrate (COM), 
because COM crystals have been known as a possible 
source of urinary and kidney stones(4-5). Previous works 
have shown that the significant influence of urinary 
macromolecules on calcium oxalate crystallization(6).  
In this work, we prepared polyelectrolytes with different 
architectures to explore their relative effectiveness in 
inhibiting crystal growth of calcium oxalate. Our studies 
indicate that polyelectrolytes inhibit calcium oxalate 
monohydrate nuclei so that they are capable of increasing 
spontoneous nucleation. 
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Ca3SiO5 (C3S in cement nomenclature) is the main 
constituent of ordinary Portland cements (OPCs). 
Stoichiometric Ca3SiO5 exhibits seven polymorphs when 
heated: three triclinics (T1, T2, T3), three monoclinics (M1, 
M2, M3) and one rhombohedral (R). However, the 
presence of foreign ions in the structure may stabilize at 
room temperature some of the high temperature 
polymorphs. Monoclinic (M1 and/or M3) C3S is the 
polymorph present in OPCs. It usually contains 
magnesium and aluminium. 
In order to perform accurate Rietveld quantitative phase 
analyses, it is essential to know the best possible structural 
descriptions of C3S polymorphs. A crystallographic 
description for the M3 superstructure has been reported 
[1]. However, up to date, there is only a substructure 
published for M1 C3S [2]. 

Four Al and Mg doped C3S has been sinthethized and 
studied, with nominal formula (Ca3-x-zMgxAlz)(Si1-zAlz)O5 
with i) x=0.03 and z=0.01, ii) x=0.03 and z=0.02, iii) 
x=0.05 and z=0.01 and iv) x=0.06 and z=0.02. 
We have used neutron and CuKα1 strictly monochromatic 
X-ray powder diffraction data in order to obtain a 
description of the superstructure of M1, with the final goal 
of improving the phase analyses of Portland cements and 
clinkers. 
We have also prepared some laboratory clinkers with 
different amounts of Mg, Al and sulphur. Synchrotron X-
ray powder diffraction data are used to perform 
quantitative phase analyses using the M1 and/or M3 
structural descriptions for C3S. The implications of the 
C3S structure used to model the patterns, as a function of 
the clinker elemental composition, will be discussed. 
[1] De la Torre, A.G., Bruque, S., Campo, J., Aranda, M.A.G., 
Cem Concr Res, 2002, 32, 1347.  
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Tin doped indium oxide (ITO) is both, electrically 
conducting as well as optically transparent for 
wavelengths of visible light. Therefore it is used as a 
transparent, conducting electrode in numerous electro-
optical devices. Pure indium oxide (In2O3) crystallizes as a 
large unit cell in the so called bixbyite structure (I a -3). 
The 16c position in this structure is an unoccupied site 
which is prone to be occupied by further oxygen anions 
thus creating defects. Doping strongly magnifies this 
defect and leads to the formation of tin-oxygen clusters 
which bind conductions electrons [1]. Independent of the 
deposition method post-deposition-treatments are 
conducted in reducing gas or technical vacuum at 
temperatures around 350 °C. The electrical conductivity of 
ITO-thin films is herby drastically increased. This is a well 
known fact which is commonly explained by the selective 
removal of defect oxygen at the 16c site. Consequently the 
number of tin-oxygen clusters decreases and less 
conduction electrons are being bound. Different, more 
strongly reducing conditions can exceed the removal of 
defect oxygen and even generate considerable amounts of 
metallic indium [2]. 
This motivated the present work which aims at 
investigating structural changes and at detecting traces of 
metallic indium in samples that have undergone a 
temperature treatment in reducing conditions. The samples 
consisted of spherical, monocrystalline ITO-nanoparticles 
with a huge surface to volume ratio. Insitu synchrotron-
XRD measurements were conducted alternately in argon-, 
oxygen- and hydrogen-gas at temperatures between 25°C 
and 650°C in order to validate the theory of oxygen-
defects. As detection method for metallic indium exsitu 
susceptibility measurements with a superconducting 


