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We have, for the first time, established the existence of 
SiOZNL tetrahedra in the pyrosilicate group Si703N4 du
Ting the structural study of the melilite compound 
LnzSi303N4' The third silicon atom presents a SiNd nitri
<:led environment. 

When calcium is substituted by lanthanide in CaSi03, 
LnSiOZN compounds are obtained. The cyclic Si309 group 
of the wollastonite is replaced by the Si306N3 entity 
with existence of SiZOZNZ tetrahedra. 

The Ca4SiZ07FZ cuspidine belongs to the sorosilicate 
family. The sUbstitution of calcium by lanthanide leads 
to the Ln4SiZ07NZ oxynitrides. Nitrogen doesn't take the 
fluorine position but is linked to silicon. In the 
SiZOSNZ group the formation of Si03N tetrfu~edra can be 
observed. 

So, as the Si04, SiN4 and SiON3 tetrahedra were already 
well known, we have pointed out for the first time the 
evidence of the SiOZl'lZ and Si03N tetrahedra. 

08.2-37 THE CRYSTAL STRUCTURE OF SILn FLUORIDE 
AT 961\, by Alexander J. Blake, E.A. V. Ebsworth and Alan 
J. Welch, Department of Chemistry, University of 
Edinburgh, Scotland, EH93JJ. 

A sample of silyl fluoride was sublimed into a Pyrex tube 
which was then sealed. On cooling the sample on a Weis
senberg camera equipped for low-temperature work, a 
liquid appeared from which a single crystal was grolm. 
Space group (P21/n) and unitcell parameters were deter
mined before the crystal was transferred - without melt
ing or other phase change - to an Enraf-NoniUB cAD4 
diffractometer for data collection. Accurate unitcell 
parameters were obtained by least-squares refinement 
(G.S. Pawley, J.Appl.Cryst.1981,14,35?-361) against an 
Xray powder profile for the compound obtained by micro
densi tometry of a film recorded on a Guinier-Simon low
temperature camera. 

The structure of silyl fluoride consists of chains of 
molecules formed by strong F •••• Si interactions. The 
F •••• Si distance of 2.8941(12)1. is well within the sum 
of the corresponding van der Waals' radii (3.45.4.). The 
Si - F ••• • Si and F ••• • Si - F angles are 146.03( 7) and 
178.65(6)0 respectively. Perhaps surprisingly, there are 
no close F •••• R contacts. The Si has 4 + 1 coordination 
and a concomitant lengthening of the Si - F bond in the 
crystal (1.6045(12) A) as compared with the gas phase 
value of 1.59465(4) A (S. Cradock, personal communication) 
is observed. Full. details will be presented for silyl 
fluoride and for related compounds. 

Figure 1. 

08.2-38 ON THE NON-HOMOGENEITY OF THE PHASE 
COMPOSITION OF URINARY CALCULI. 

Z. Durski and H. Nowac·zek, Department of Che
mistry, Warsaw Technical University, Warszawa, 
Poland, and B. Kuzaka, Urological Clinic, Aca
demy of Medicine, Warszawa, Poland. 

As the result of the investigations which we 
have conducted using powder methods on a X-ray 
diffractometer, we have found that several 
parts / outer part, central part, nucleus/ of 
the same kidney stone - may have a different 
phase composition /Tab. 1/. This fact is not 
fully and satisfactorily examined and described 
in the literature yet. Non-homogeneity of the 
compostion can also effect the quantitative 
determination of the composition. The stone can 
be composed from two substances only /e.g. from 
WEW and WED/ but the quantitative relation of 
these components in the outer part and in the 
central part of the stone can be different. 
There are also such cases, in which one finds 
in the renal of the same patient a few stones 
with different phase composition /Tab. 11/. 

The accurate data will be published in Polski 
Tygodnik Lekarski / Polish Magazine of Medicine~ 
The abbreviations applied in this abstract are 
as follows: WEW -whewellite, WED - weddellite, 
HAPA - hydroxyl-apatite, STRU - struvite, 
UA - uric acid. 
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Table I 
pa- phase compos it ion tie 
-nt outer part central part 
~r 

1 WEW HAPA+UA 
2 WED+WEW WEW+HAPA+UA 
3 WEW+WED WEW 
4 HAPA+STRU WEW+HAPA 
5 WEW+WED+HAPA+STRU WEW+HAPA+UA 
6 WEW+HAPA HAPA 
7 WEW+WED WEW+WED+HAPA+UA+STRU 

Table II 
pa- pa-
tient phase tient phase 
Inr \fir 
land composition and compos it ion 
stone stone 
inr nr 

I-1 WEW+WED III-1 WEW 
I-2 WEW 1II-2 WEW+WED+UA 
I-3 WEW+HAPA IV-1 HAPA+STRU 

II-1 WEW+HAPA+UA+STRU IV-2 HAPA+STRU+WEW 
II-2 WEW+HAPA+STRU 

08.2-39 
NEW STRUCTURES IN THE BaO-I>.1203-Ti02 SYSTEN OF 
SIGNIFICANCE TO THE SYNROC PROCESS 

B.N. GatehollS8, Che:r.1.istry Department, 
Monash University, Clay~on, 
Victoria, 3168, Australia. 

Interest in the alkaline earth allliliinillili titanates, 
especially the BaO-A1 2 0 3 -Ti0 2 system, has heightened due 
to the work of Professor Ring;.vood and cOvlOrkers (1) on 
their proposed Sy~ROC process for the long term storage 
of radwaste. SYNROC consists principally of three 
minerals, holl~~dite (BaF_l~Ti6016) I perovskite (CaTi0

3
) 

and zirconolite (CaZrTi 2 0
7
). Each of these synthe

ticallv formed mineral sD8cies has been shown to incor
porate- different rad'l;.,rast-;' ions in varying proportions 
(2) • 

The structure of Ba2,Ti g0 20 '\<las determined 
recently (3) and shoWT~ to contain blocked tunnels or 
cavities of the hollandite type in which bariQ~ ions are 
situated, and as a result of G~is finding other phases 
that might be of signific~~ce to the Sr~ROC process have 
been sought. 

The structures of two compounds in the BaO-Al z0 3-
TiO." system, whose compositions were previously knOvln 
but-whose crystal systems and s~lnIDetries had been in
correctly reported (4), have been determined. The 
first, Ba3TiAII0020 is monoclinic, a = 15.631(4) t b 
11.373(2), c = 4.981(1), S = 107.77(2)° C2jm. The 
structure consists of sheets of corner-shared Al0 4 
tetrahedra, two deep, lip~ed by corner-sharing to 
parallel ribbons of edge-shared octahedra. Each ribbon 
forms part of four separate tunnels of two different 
types. One is 'five-sided' and the other 'six-sided'; 
both acco~uodate barium ions that are ten- and eight-

I 

I 

coordinate respectively. 

The second compound, BaTiA1 60 12 is or~horhombic, 
a = 4.862(1), b = 7.136(2), c = 13.598(3) A, Pnn2. Its 
structure consists of ribbons of octahedra joined by 
sheets of tetrahedra to form parallel 'six-sided' 
tunnels~ The barium ions in the tunnels are ten
coordinate. 

In the first structure the tunnels are inter
connected whereas in L~e second they are not. A full 
description of the structures will be presented together 
with their relevance to the SYNROC process. 

References: 

1. Rin~;ood, A.E. Safe Disposal of high level nuclear 
reactor wastes: A new strategy. Australian 
National University Press, canberra (1978); and 
Ringwood, A .. E., Kesson 1 S .. E., Ware, N.G. t 

Hibberson, \"/.0. and Najor, A. Geochern. J., Q, 141 
(1979) 

2. Kesson, S.E. Rad. Waste Nanag. and the Nuclear 
Fuel Cycle, 4, 1, 53 (1983); and Kesson, S.E., 
Sinclair, w.J. and Ringwood, A.E. Nucl. Chern. 
vlaste Hanag., In press t 1984. 

3. G.D. Fallon and B.N. Gatehouse, J. Solid State 
Chern., 49, 59 (1983) 

4. Guha, J.P., Kolar, D .. and Volavsek t B. J. Solid 
State Chern., 16, 49 (1976); and 
Guha, J.P., J~Solid State Chern., 34, 17 (1980) 

08.2-40 NEW COMPOUNDS WITH Ge4 4 - TETRAHEDRANE
fu~IONS. By J. Llanos, R. Nesper and H.G. von 
Schnering, Max-Planck-Institut flir Festkorper
forschung, D-7000 Stuttgart 80. 

I-lV-compounds of Na, K, Rb and Cs are not pre
cisely characterized up to now [1,2,3,4]. Be
sides some clathrate compounds of the MSX46 and 
M24X,36 type, only the MX-compounds are ob
served. Their common unit is the X4 4- tetra
hedraneanion which is always coordinated by 
four metal atoms in form of a distorted cubane 
M4X4 . Different crystal structures arrive from 
different cubane packings [5]. We have rein
vestigated precisely NaGe (P2/c, a=12. 673(4), 
b=6.668(3), c=11.498(3) R, B=120.21 (2) ; KGe 
lP43n, a=12.734(1) R); RbGe (P43n, a=13.198(3) 
X and CsGe (P43n, a=13.654(5) R) to discuss the 
cubane geometry in different structures [6]. 
Moreover new ternary germanides of alkaline 
metals with the composition MxM"-XGe have been 
prepared and investigated. Two new structure 
types occur which contain new arrangements of 
cubanes and exhibit the special character of 
the Na-Ge4 interaction. 

The compounds M7NaGes crystallize cubic in Pa3 
lK7NaGes, a=12.684(1) R; Rb 7NaGes, a=13.165(1) 
X; Cs7NaGes, a=13.472(3) R) with Z=4. They con
tain the linear M3Ge4-Na-Ge4M3 unit, which ex
hibits the geometry of a corner-shared double 
cubane M3NaGe4. One of the large cations M stays 
without direct contact to Ge4, preserving the 
MX composition. The structure of such compounds 
is therefore represented by a quarternary aristo
type M'M"6NaXS, which could pe rationalized in 
CsK6NaGes (Pa3, a=12.879(3) X) 

The compound CS2Na2Ge4 crystallizes with a new 
structure type, which is related to the NaPb-


