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Abstract: The new cancrinite-group mineral balliranoite was found in a metasomatic rock from Monte Somma – Vesuvio volcanic
complex, Campania, Italy. Associated minerals are orthoclase, phlogopite, clinohumite, calcite, diopside, pargasite, haüyne and
apatite. The mineral is named for the Italian crystallographer Paolo Ballirano. Balliranoite is transparent, colourless. It occurs in the
cavities of the rock as coarse prismatic crystals up to 1 � 1 � 2 mm and as anhedral grains up to 1 cm in the groundmass. The mineral
is brittle, with Mohs hardness 5 and perfect cleavage on (10-10). Dmeas is 2.48(1), Dcalc is 2.486(12) g/cm3. Optically, the new mineral
is uniaxial (þ), o ¼ 1.523(2), e ¼ 1.525(2). IR spectrum is given. The chemical composition is (mean of 5 analyses, wt%):
Na2O 13.05, K2O 3.08, CaO 12.70, Al2O3 27.28, SiO2 32.38, SO3 1.96, Cl 7.43, – O¼Cl2 �1.68; CO2 (determined by
selective sorption of ignition products) 3.24; H2O (determined by Penfield method) 0.19; total 99.63. The empirical formula
based on 12 (Si þ Al) is: Na4.70Ca2.53K0.73(Si6.02Al5.98O23.995)Cl2.34(CO3)0.82(SO4)0.27�0.12H2O. The simplified formula is:
Na5KCa2(Si6Al6O24)Cl2(CO3). The crystal structure was refined (R ¼ 0.0396). Balliranoite is hexagonal, P63; a ¼ 12.695(2) Å,
c ¼ 5.325(1) Å, V ¼ 743.2(2) Å3, Z ¼ 1. Balliranoite is an analogue of cancrinite with . . .–Ca–Cl–Ca–Cl–. . . chains in narrow
channels instead of . . .–Na–H2O–Na–H2O–. . . and an analogue of davyne with prevailing of (CO3) in the broad channels instead of
(SO4). The strongest lines of the powder diffraction pattern [d, Å (I, %) (hkl)] are: 4.797 (100) (101), 3.669 (57) (300), 3.281 (73)
(211), 2.754 (16) (400), 2.662 (58) (002), 2.446 (31) (401), 2.120 (18) (330). The holotype specimen is deposited in Fersman
Mineralogical Museum of Russian Academy of Sciences, Moscow, Russia, with the registration number 3756/1.
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1. Introduction

The cancrinite group includes hexagonal and trigonal
tecto-aluminosilicates whose frameworks consist of layers
containing six-membered rings of Si- and Al-centered
tetrahedra. The three possible positions of neighbouring
layers in the (a,b)-plane are usually denoted by the letters
A, B and C (Bonaccorsi & Merlino, 2005). Among about
twenty cancrinite-group minerals, five species [cancrinite,
hydroxycancrinite, vishnevite, davyne and kyanoxalite
(IMA 2008-041; Chukanov et al., in press)] are character-
ized by a small hexagonal unit cell with the parameters a�
12.6–12.8 Å, c � 5.1–5.4 Å and by a framework with the
simplest stacking sequence AB and regular Loewenstein-
type alternation of Si and Al atoms in tetrahedral sites
(Loewenstein, 1954). The main differences among these
minerals consist in the amounts and arrangement of extra-
framework anions and cations both in wide channels

delimited by 12-membered rings and in narrow channels
formed by columns of base-sharing cancrinite cages
(Bonaccorsi & Merlino, 2005).

The new mineral balliranoite, recently approved by the
IMA Commission on New Minerals, Nomenclature and
Classification (IMA no. 2008-065), is related to davyne
being its CO3-dominant analogue, as well as to cancrinite
being its Ca,Cl-dominant analogue (Table 1). It was named
in honor of the Italian crystallographer Paolo Ballirano (b.
1964), Department of Earth Sciences, University of Rome
‘‘La Sapienza’’, who has made important contributions
to the crystal chemistry of cancrinite-group minerals.
In particular, the first structural investigation of a sample
very close to the holotype of balliranoite described in this
paper was performed by Ballirano et al. (1998).

The holotype specimen of balliranoite originates
from an old local collection. Its fragment is deposited in
the Fersman Mineralogical Museum of Russian Academy
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