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aBStract

We present the first single-crystal Raman spectra of the mineral schafarzikite FeSb2O4 from the 
Pernek locality of the Slovak Republic. In addition, Raman spectra of the natural mineral apuanite 
Fe2+Fe4

3+Sb4O12S, originating from the Apuan Alps in Italy, as well as spectra of synthetic ZnSb2O4 and 
the arsenite mineral trippkeite (CuAs2O4) are presented for the first time. The spectra of the antimonite 
minerals are characterized by a strong band in the region 660–680 cm–1 with shoulders on either side, 
and a band of medium intensity near 300 cm–1. The spectrum of the arsenite mineral is characterized 
by a medium band near 780 cm–1 with a shoulder on the high wavenumber side and a strong band at 
370 cm–1. Mode assignments are proposed based on the spectral comparison between the compounds, 
symmetry modes of the bands and prior literature. The single-crystal spectra of schafarzikite showed 
good mode separation, allowing bands to be assigned to the symmetry species of A1g, B1g, B2g, or Eg.
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introduction

As part of a larger study of arsenite and antimonite minerals 
(Bahfenne and Frost 2010a, 2010b, 2010c; Frost and Bahfenne 
2010a, 2010b; Bahfenne et al. 2010), we report the single-crystal 
Raman spectrum of natural schafarzikite FeSb2O4 and the non-
oriented Raman spectra of its Zn analog and the related miner-
als, apuanite and trippkeite. Schafarzikite is a meta-antimonite 
mineral containing polymeric SbO3 pyramids and crystallizes in 
the tetragonal space group P42/mbc (D4h

13), a = 8.59 and c = 5.92 
Å, Z = 4 (Zemann 1951a; Fischer and Pertlik 1975; Sejkora et al. 
2007). Schafarzikite is isostructural to trippkeite CuAs2O4, which 
was the first mineral characterized to possess AsO3 chain-like 
polymers (Zemann 1951b), others being the synthetic compound 
NaAsO2 (Menary 1958; Lee and Harrison 2004) and the mineral 
leiteite ZnAs2O4 (Bahfenne et al. 2010; Ghose et al. 1987). The 
crystal studied is dark brown with a metallic luster, and originated 
from Pernek, Malé Karpaty Mountains, Slovak Republic. It is 
also known to occur at Buca della Vena, Apuan Alps, Italy, com-
monly associated with and closely related to other antimonites 
such as versiliaite Fe2

2+Fe4
3+Sb6O16S and apuanite Fe2+Fe4

3+Sb4O12S 
(Mellini et al. 1979; Mellini and Merlino 1979).

A comparison of chemical formulas may tempt one to con-
clude that leiteite is isostructural to schafarzikite and trippkeite, 
when in fact this is not the case. In trippkeite and schafarzikite, 
the cation is found in octahedral geometry surrounded with six 
O atoms, whereas in leiteite the cation is found in an open tet-
rahedral geometry. Leiteite also shows a different arrangement 
of the O atoms around the As; the bridging O connect only As 
together, whereas for schafarzikite-like structures the so-called 
bridging O atom is bound to the cation in addition to bridging 
the two As atoms. A more detailed discussion can be found in 
the description of crystal structure section below.

To our knowledge, a single-crystal Raman study has not been 
attempted previously, although non-oriented Raman and IR spec-
tra of schafarzikite from the Pernek locality has been published 
(Sejkora et al. 2007). To aid assignments, comparisons were 
made with the spectra of synthetic antimonites of manganese 
and nickel, found in literature (Chater et al. 1986). Additionally 
ZnSb2O4 and trippkeite CuAs2O4 were synthesized and their Ra-
man spectra recorded. Raman experiments were also performed 
on crystals of apuanite. The single-crystal spectra enabled the 
assignment of modes to their symmetry.

deScription of cryStal Structure

Schafarzikite is tetragonal with space group P42/mbc (D4h
13) 

and four formula units per unit cell. The crystal cell dimensions 
are a = 8.59 and c = 5.91 Å (Zemann 1951a; Fischer and Pertlik 
1975). The structural building blocks of schafarzikite consist of 
the octahedrally coordinated Fe and the Sb trigonal pyramidal 
geometry. Columns of edge-sharing FeO6 octahedra run parallel 
to [001], on either side of, which are chains of corner sharing 
[SbO3]3– groups. The symmetry of the SbO3 pyramids is reduced 
to Cs from the ideal trigonal pyramid (C3v) symmetry. Open 
channels parallel to [001] are also found within the framework 
(Mellini and Merlino 1979). There are two kinds of O atoms, 
O1 and O2. Each Sb is connected to two O1 and one O2 and 
each Fe is connected to four O2 and two O1. The above arrange-
ment of O atoms is observed in several compounds with similar 
building blocks, e.g., natural minerals trippkeite (CuAs2O4) and 
apuanite (Fe2+Fe4

3+Sb4O12S), and synthetic ZnSb2O4, NiSb2O4, and 
MnSb2O4. However it is different from the one found in other 
known antimonite compounds. Röhr showed that in synthetic 
antimonites of formulas ASbO2 and A4Sb2O5, where A = K, Rb, 
Cs, and some O atoms could be definitively characterized as 
bridging (those that only connect two Sb atoms together) and 
others as terminal (those that link the Sb atom to the other metal 
atom) (Hirschle and Röhr 2000). In schafarzikite, O1 can be * E-mail: r.frost@qut.edu.au


