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 The crystal structure of semenovite'
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Abstract

" The crystal
(OvOH9F)489 Z

Pmnn, has been determined by Patterson and F
were collected from a twin crystal by a Philip
carried out taking into account the average o
samples (final conventional R factor = 0.05 for 1366 independent reflections).

The structure consists of tetrahedral layers parallel to (001), superposed at in

s P
f the chemical analyses made on a number of

: strUcthe of semenovite, (Fe”,Mn,Zn,Ti)RE,I\Jao_z(Ca,Na)ﬂ(Si,Be)20
= 2, orthorhombic, a = 13.879(5), b = 13.835(5), ¢ =9.942(6)A, space group

ourier methods. The X-ray diffraction data
W 1100 diffractometer. The refinement was

tervals of ¢/2

and connected by cation polyhedra (RE,Na,Ca-antiprisms and Fe,Mn-octahedra).
The {110} twinning, always present and responsible for the tetragonal pseudosymmetry, is

explained on structural grounds. -
The structure of semenovite is re
- gadolinite, nordite, and hellandite; amino
stoichiometric unit and lattice parameters, s
the crystal structure.’

e ‘ - Introduction :
‘Semenovite, a new. mineral from the Ilimaussaq
alkaline intrusion (south Greenland), was described
by Petersen and Ronsbo (1972), who reported its
. preliminary chemical and physical properties. The
~ stoichiometric * unit (RE,Ca,Mn,Na),, - [Be,Si(F,
 OH,0)]s(Sis01)s- H;O was calculated from micro-
_chemical analyses, taking also into account the

lated to the structures of meliphanite, leucophanite,
ffite, which has a marked resemblance both in the
hows little similarity with semenovite in regard to

mineral showed an intricate mimetic interpenetration
twin after {110}, with composition plane (120). :

The crystal structure analysis has been undertaken .
to clarify the structural relationships with aminoffite,
which is so similar in many aspects, and eventuaily to
explain, on structural grounds, the kind of twinning

responsible for the apparent tetragonal symmetry g

marked analogies with aminoffite, Ca,,(BeOH); -

811,040, tetragonal (Coda et al., 1967). By X-ray dif-
 fraction semenovite showed a tetragonal lattice: a =
13.866, ¢ = 9.892A (Z = 2), analogous to that of
~ aminoffite except for dsemen = V/ 2 Gaminot- However,
when examined in oriented thin sections by means of
the universal stage, semenovite appeared biaxial with
' the axial plane parallel to (010) and X parallel to

- [001] (@= 15958 = vi=: 1.614, 2V = 55°). The

1 Contribution to the mineralogy of Ilimaussaq No. S1.
2 present address: Istituto di Mineralogia, Universita di Padova,

Italy.
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conflicting with its optical properties.
, Experimental ‘

A ﬁrSt set c1>f‘X-ray, intensities was collected with a
Philips PW 1100 single-crystal automatic diffrac-

‘tometer using graphite-monochromatized MoKa ra-

202

diation. The Laue symmetry was 4/mmm and the sole
systematic absences (hk0 with A + k odd) were con-
sistent only with space group P4/nmm. Several at-
tempts to solve the crystal structure were unsuccess-

ful. One of these attempts was based on the

hypothesis of a twinned crystal structurally related to

aminoffite. Erig i
Several more fragmerts were then examined by X-

ray diffraction, since the tetragonal symmetry could
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Table 2. Observea an& calculated structure factors.
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