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aBStract

The single-crystal Raman spectra of the natural mineral paulmooreite Pb2As2O5 from the Lång-
ban, Filipstad district, Värmland province, Sweden, are presented for the first time. It is a monoclinic 
mineral containing an isolated [As2O5]4– dimer. Unpolarized single-crystal spectra of the natural and 
synthetic samples compare favorably with each other and are characterized by strong bands around 
186 and 140 cm–1 and three medium bands at 800–700 cm–1. Band assignments were made based on 
band symmetry and spectral comparison between experimental band positions and those resulting 
from Hartree-Fock calculation of an isolated [As2O5]4– anion complex. Spectral comparison was also 
made with lead arsenites such as synthetic PbAs2O4 and Pb2(AsO2)3Cl and natural finnemanite to 
determine the contribution of the terminal and bridging O in paulmooreite. Bands at 760–733 cm–1 
were assigned to terminal As-O vibrations, whereas stretches of the bridging O occur at 562 and 503 
cm–1. The single-crystal spectra showed good mode separation, allowing bands to be assigned a sym-
metry species of Ag or Bg.
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introduction

Paulmooreite is a lead arsenite mineral containing dimeric 
[As2O5]4– units, which was first described as a new mineral by 
Dunn et al. (1979). A natural paulmooreite sample was kindly 
supplied by the Swedish Museum of Natural History (specimen 
number NRM532109). In preparing a synthetic analog of paul-
mooreite, hydrothermal and wet synthetic methods were explored 
including the method given by Pertlik (1988) who reported the 
presence of Pb2As2O5 among the products of the hydrothermal 
synthesis of Pb2(AsO2)3Cl. The details of the different synthetic 
routes will be discussed in the experimental section.

No other pyroarsenite compounds had been studied to date 
with Raman spectroscopy apart from the theoretical study by 
Tossell (1997). Vajdakite, [(MoO2)2(H2O)2As2O5]∙H2O, also 
possesses [As2O5]4– units (Ondrus et al. 2002) and had been 
studied previously with Raman spectroscopy (Cejka et al. 
2010). However the presence of two non-equivalent MoO5(H2O) 
units makes it difficult to identify and assign the vibrations of 
the unit since there may be some coincidence of the bands. A 
study on some pyroantimonite compounds had been published 
(Hirschle and Röhr 2000). In Cs4Sb2O5, the SbO3 pyramids of 
the [Sb2O5]4– unit have the 180° orientation. Its Raman spectrum 
is similar to that of paulmooreite in the 800–600 cm–1 region; a 
strong band at 700, a medium band at 650, and a weak band at 

615 cm–1 (Fig. 4 of Hirschle and Röhr 2000). The first two bands 
were assigned to terminal Sb-O and the last to bridging Sb-O 
vibrations. This assignment agrees broadly with assignments 
made in the present study.

To aid the determination of the contribution of the diarse-
nite unit to the vibrational spectra, the Raman spectrum of an 
isolated [As2O5]4– anion complex was calculated using Hartree-
Fock methods. Furthermore to determine the contribution of 
the bridging and terminal As-O atoms the spectra of Pb2As2O5 
were compared with related synthetic compounds PbAs2O4 
and Pb2(AsO2)3Cl and natural finnemanite Pb5(AsO3)3Cl. The 
vibrational spectra of paulmooreite and the above compounds 
have not been previously published. This study presents single-
crystal data for natural and synthetic paulmooreite and makes 
band assignments according to symmetry and type.

experimental methodS

Samples
Single crystals of paulmooreite and finnemanite were supplied by the Swedish 

Museum of Natural History of specimen numbers NRM532109 and NRM883736, 
respectively. The specimen originated from the Långban locality, Filipstad district, 
Värmland province, Sweden. The mineral is colorless to pale yellow.  

Synthesis of the mineral paulmooreite
Pertlik (1988) reported the hydrothermal synthesis of Pb2(AsO2)3Cl. Three 

types of reactions were performed. The first entailed mixing PbCl2 and PbO in a 
1:10 weight ratio and As2O3 in 1 M acetic acid with varying conditions (P1 at 150 
°C for 4 days; P2 at 50 °C for 4 days; P3 at 150 °C for 10 days; and P4 at 60 °C * E-mail: r.frost@qut.edu.au


