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orous zeolites, such as offretite and ferrierite, assumed a growing inter-
est in the scientific community, because of their probably carcinogenic
effects to human after inhalation (Mattioli et al., 2018; Gualtieri et al.,
2018).

The toxicity of these minerals is mainly defined by two important pa-
rameters: biodurability and biopersistence. Solubility plays a key role on
these parameters; however, to the best of our knowledge, the experi-
mental determination of the solubility of erionite and offretite is still  SEMimages of the studied natural zeolites before solubility process: a) erionite from Nevada, USA, b) offretite from
missing. The lack of these data for natural zeolites, even in the most Lessini Mountains, Italy, c) stellerite from Gibelsbach, Switzerland.

simple system (i.e. water), represents a severe limitation for the under-

standing of the complex interaction with the biological environments.
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Materials and Methods
: : . Natural samples of erionite, offretite and stellerite (more abundant
stellerite offretite erionite . P . ( . .
STeTerie Grrsacied Froiis Tl [ e zeolite used as reference material) were used to perform dissolution
o 2000- experiments, at 25° C, to assess their aqueous solubility under the
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= : um - 250 um, the natural crystals were ground and sieved. The se-
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10000 - 400 lected fraction was added to ultrapure H20 (previously equilibrated
P ZZZ | with air for 30 minutes under stirring, i.e. in equilibrium with atmo-
20001 K - M spheric CO2 at pH 5). The dissolution process was followed over

UJ.[LJ,..H U__,iLJw_JLJ Ul"ww'*’f"“‘" time with a conductivity probe equipped on a Metrohm OMNIS
LR . . N R aipaberd system. After several hours (days) under vigorous stirring (a floating

stirrer was used to avoid a milling effect on the crystals), the samples
were filtrated and the amount of Ca, Na, K, Mg, Al and Si was deter-
mined by ICP-OES (Agilent Varian, 700 ES). The powders were char-
acterized before and after the interaction period. X-ray powder dif-

XRPD patterns of stellerite, offretite and erionite before and after dissolution at experimental conditions. No
significant differences were observed.
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al o | | | | | b| ° = below detection limit for all the samples|| fraction was used for the mineralogical characterization. The mor-
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- J % o orette "~ the elemental formula were obtained by means of SEM-EDS and
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- - N e s s L s e,
2 - . o I
n &4 = -x herionit.e_cr.\ipera and Apps, 2001 < 6 N '\"_ @D === 1
> * wolerte S N, T
8 B offretite @) N ) . RESUltS
-84 ® ecrionite — 8- ~. -7 i Our preliminary results emphasize the limited solubility of these
ol | : g?gez‘;g‘;:)ﬂ{{;j}_dét | o | | | | |  natural materials in this simple reaction medium (water in equilibri-
2 5 5 Z 3 5 4 5 5 z 3 9 um with atmospheric CO2). The thermodynamic solubility of steller-
oH oH ite (sit.dat) and erionite (Chipera and Apps 2001) is plotted together
with the analytical measurements obtained by ICP-OES after 1 week
C| o= ! ! L_'l Ztet”e;i_te—ff”-iat" d . . of dissolution. Total silicon, aluminum and calcium are reported. The
- R - .CZ.Sfef.Tm'_Z’;t ' 0.0035 - offretite - amount of silicon and calcium measured is above the detection
% -2 ‘N X stelleri - £ - EZﬂf&f limit of the ICP but significantly below the equilibrium value pre-
£ , '\ |_® erionite (%) 0'0030'_ " dicted from the solubility constant. This evidence demonstrates that
i “t £ ,oms. . dissolution took place, but in a low extent, because the kinetic of
Lc:'s)' -#' STEe e *E _ - dissolution is very slow in this reaction medium. For aluminum, the
o 64 T '} £ 0.0020- L quantification was not possible because the final concentrations
8 -§ - were always below the detection limit of ICP. A reason for this lack of
2 5. g oo " aluminum can be found in the low solubility of oxy-hydroxyl-alumi-
_ p—  num phases, this low solubility could lead to the formation of new
"o - | phases such as gibbsite (or another supersaturated Al-bearing
4 5 6 7 8 9 o 1 2 3 4 5 6 7 phase). However it was not possible to detect the formation of
pH days Al-bearing secondary phases by any of the used characterization

techniques (XRD, SEM-EDS). Finally, we report the evolution of the
aqueous conductivity over time recorded during the dissolution ex-
periments. Erionite and stellerite follow similar behaviors and the
higher silica content in erionite compared to stellerite is consistent
with the higher conductivity of the solution. It is interesting to note
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Solubility of erionite, offretite, and stellerite predicted with PHREEQC and measured by ICP-OES after 1 week
dissolution: a) total Si concentration b) total Al concentration c) total Ca concentration. Literature values were
used for the solubility of stellerite (sit.dat) and erionite (Chipera and Apps 2001). d) Evolution of the aqueous
conductivity recorded continuously during the dissolution experiments.
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