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An insight into the inverse transformation of realgar altered by light
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abstract
The light-induced alteration of realgar and -As4S4 is a well-known phenomenon but still displays
interesting aspects not completely explained. In the transformation from realgar to pararealgar the molecule As4S4
study on the reversibility of the altered -As4S4 points out that this polymorph exhibits a dual behavior.
When the light-induced alteration occurs with the presence of the air, pararealgar and arsenolite, along
with amorphous material, are the products, while if the air is not present -As4S4 turns completely
C),
second case the alteration is completely reversible. Similarly, the present study focuses the attention
on the question if realgar, when altered by means of the light and when annealed, might behave as
-As4S4 does. These results display that the phenomenon is more complex. The alteration of realgar
with the presence of the air yields pararealgar along with arsenolite, a small quantity of uzonite and
when annealing the products of alteration at 220 C, alacranite, -As4S4, realgar, and little amorphous
-As4S4 crystallizes, then it turns into
realgar, but this process yields orpiment and amorphous material as it moves forward, showing that
from the products of alteration of realgar it is not possible to obtain the starting material. Examination
of the stoichiometry of the products let to infer that the amorphous material occurring in the two cases
has very different content of arsenic and sulfur.
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introduction
The main problem related to the conservation of the mineral
realgar is the alteration induced by light that causes opacity, a
change from the red color to yellow, and brittleness of the surface
layers. Realgar is not only a mineral with a beautiful red color and
interesting properties of light interaction, it has been employed
for many centuries as pigment in manuscripts, paintings, and
Helwig 1995; Trentelman et al. 1996; Clark and Gibbs 1997,
1998; Burgio et al. 2003, 2006). From a different point of view,
future promising employments of realgar may arise from the
applications in the field of opto-electronic or from the treatment
of various forms of cancer yet investigated in vitro and in vivo

polymorph of As4S4, from two locations in British Columbia,
and pointed out that this mineral was the alteration product
of realgar. The pararealgar structure was solved by Bonazzi
phenomenon of light-induced alteration of realgar. Before those
studies it was accepted as true that realgar altered to orpiment
2S3
2O3). Actually the former is related to
realgar by paragenetic association and the latter is the product

of light-induced alteration, whenever oxygen is present, along
with pararealgar. Realgar, -As4S4 P21/n), and the polymorph
of high temperature, -As4S4 C2/c), display a different packing
of the As4S4
r-type) where each As atom is
covalently bonded to two S and one As atoms, and each S atom
P21/c) and the
As4S4
P21/n
are made by a different As4S4
p-type) with one As atom
covalently bonded to one S and two As atoms, two As atoms
bonded to one As and two S atoms, and one As atom bonded
to three S atoms. Each S atom is bonded to two As atoms. The
polymorph -As4S4
252
undergoes the same phenomenon of alteration when exposed to
out that the action of visible light causes an anisotropic expansion
of the unit cell of both -As4S4 and -As4S4 yielding a metastable
product named -phase, which is the precursor of pararealgar.
Even though not always reported as the product of alteration of
and Maras 2006) and from -As4S4
the formation of this oxide is the result of the breaking of As-As
and As-S bonds with the presence of oxygen. This phenomenon
has been studied, from the structural point of view, for the As4S4
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