
22. GASES, LIQUIDS AND AMORPHOUS COMPOUNDS C-475 

22.2-1 INVESTIGATION OF THE STRUCTURE OF CONCEN­

TRATED AQUEOUS SOLUTIONS OF INDIUM NITRATE. M. Isabel 
Caba~o and M. Alves Marques, Centro de Fisica da Materia 

Condensada (INIC Instituto de Fisica e ~latematica, Av. 
Prof. Gama Pinto, 2 1699 Lisboa Codex (Portugal) 

Concentrated aqueous solutions of indium nitrate 

were investigated by X-ray diffraction.Theobtained 

results are interpreted by assuming the existence 

of (local) cubic structures of molecular aggregates 

coordinated by cations. The existence of different 

types of aggregates (without and with coordinated 

anions) is discussed and the contributions for 

the diffracted X-ray intensity from the different 

shells of complexed cations is examinated too. 

22.2-2 INVESTIGATION OF THE STRUCTURE OF CUNCENTRA­

TED AQUEOUS SOLUTIONS OF ALUMINIUM HALOGENIDES. J.M.S. de 
Almeida Casimiro, M. Isabel de Barros Marques and ~1.Alves 

Marques, Centro de Fisica da Matiria Condensada (INIC) 
Instituto de Fisica e Matematica, Av.Prof. Gama Pinto, 2 

1699 Lisboa Codex (portugal) 

Concentrated aqueous solutions of aluminium chlo 

ride and bromide were investigated by X-ray dif 
fract ion. The ex peri menta 1 i ntens i ty is i nterpr~ 
ted by assuming an uniform (f.c.c.) distribution 

of molecular aggregates constituted by a central 
A1 3+ surrounded by six hydration water molecules. 

The perturbation of this hydration shell by the 
neighbour anions, Cl- or Br-, is analysed, and 
the ass u m e d h y pot h e sis 0 f a fa c e c en t ere d cub i c 

symme~ry of the (local) lattice is discussed. 
Previous investigations (1) are reexaminated. 

(1) M.ALVES MARQUES and M.I.de BARROS MARQUES, 
Proc. K. Ned. Akad. Wetensch. Ser. 877 (1974), 

p. 286. 

22.2-3 INNER- AND OUTER SPHERE COMPLEX FORMATION IN 
SOLUT I ON STUD I ED BY 0 I FFRACT I ON HETHODS. By G. Johansson 
M. Sandstrom, H. Wakita and M. Welander, Dept. of In 
organic Chemistry, Royal Institute of Technology, 
S-IDD 44 STOCKHOLH, Sweden 

Radial distribution curves obtained from X-ray diffract­
ion measurements on liquid solutions contain contribut­
ions from all intramolecular interactions and can, in 
principle, be used to study the structures of complexes 
in the solutions. The picture is complicated by the si­
multaneous occurrence of large contributions from inter­
molecular interactions and, often, by the simultaneous 
presence of many different complexes in the solution. 
These obstacles can sometimes be overcome by combining 
diffraction measurements with spectroscopic methods 
(Raman and IR) to determine concentrations and symme­
tries of the different complexes, by isomorphous sub­
stitution to eliminate intermolecular interactions and 
by selecting systems with heavy atoms which dominate 
the scattering. Even non-isomorphous substitution can 
lead to significant information on the structures of 
the complexes. Differences between distribution curves 
for perchlorate solutions, in which inner-sphere com­
plexes are not usually formed, and solutions containing 
other oxoanions can be used to determine the structures 
of the complexes formed by these ions. Examples of 
structure determinations in solutions and the amount of 
information obtainable will be discussed for some dif­
ferent systems: lanthanide ions with sulfate, selenate 
and perchlorate, silver and thorium with nitrate and 
perchlorate, zinc with bromide and iodide in aqueous 
solution, and mercury(ll) hal ide complexes in various 
solvents. 

22.3-1 STRUCTURE AND CRYSTALLI~ATION O~ 
AMORPHOUS ALLOYS BASED ON FERRUM. By G.S. 
Zhdanov, E.E.Kamzeeva, A.A.Katsnelson, ~.A. 
Khatanova, FacUlty oX PhYsics, Moscow State 
University, Moscow, USSR. 

The structure of amorphous alloys Fe4oNi3aM04-

B18 , Fe70Cr1oP13c7' Fe8oP13C7' prepared by 
melt spinning, was studied by means of X-ray 
technique and elec'l;ron microscopy. 'rne photo­
registration of X-rays, sCattered by the 
amorphous specimens, made it possible to ob­
tain apparent inner galo besides galo, com­
mon for the amorphous alloys. The inner galo 
is analogous to the prepeak, obtained by 
neutron diffraction methods in CU66Ti34 alloy 
(Sakata, Cowlam, Davies, J. Phys. F : Metal 
Phys. (1981) 11, L157). The comparison of the 
intensities o~the inner and the first galo 
showed the correlation between these intensi­
ties and the composition of alloys. The fact, 
that the occurence of the inner galo is due 
to the formation of small regions with ave­
rage atoms' coordination, different from the 
coordination observed in massive, was ob­
tained by means of dark field electron micro­
scopy and selected area dif~raction. 
~he processes of Fe4UNi3i~o4B18 alloy crystal-
lization :.t:"rom the liquid and amorphous phases 
w.:;re. ?O~pared. :rh~ same metasta1?le l'hases - 0 
(l!e,N~,JV.lo), (Fe,.N~,Mo)3B, (Fe,.N~,Mo)23B6 -
were shown to occur in these two cases, but 
tne amounts of tnese phases are different. 


