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Rocks and minerals have most probably been used as
materials ever since the earliest days of mankind. Early
usages were certainly restricted to as-found, or at most
primitively processed species, but soon industrial processes,
like ore smelting or sintering, extended the application
fields of representatives of the mineral kingdom. Roughly
at the middle of the past century a revolution occurred, as
more and more tailor-made materials were asked for, having
specific properties or functionalities, both being defined by
the requirements of modern civilization: materials sciences
emerged calling for materials with compositions or devices
with scales, shapes or architecture never seen in Nature
before. From this development one could easily come to
the conclusion that for our present needs and with respect
to materials sciences Nature does not have much to offer.
However, we believe that such a conclusion would at least
be rather premature, and we want to check out to what
extent the contrary might be true.

While it cannot be denied that Nature has its limitations —
e.g. it is most probable that one will never find a naturally
occurring mineral species containing just one rare earth
element, or a multilayer of thin films doped correctly for
a specific purpose - there are cases where we still can get
inspiration, or even advice, from Nature. The examples
discussed in this contribution will comprise boracites,
hetero-polyhedral microporous materials, nano-sized
structures and bio-inorganics, some of which referring to
the proceedings of a recent relevant workshop [1].

[1] Krivovichev, S. V. (Ed.) Minerals as Advanced Materials I.
Berlin, Heidelberg: Springer, 2008, 255 p.

Keywords: nature-inspired; minerals; materials

FA2-MS02-02

Rhodesite-type Structure: ASource of Microporous
Materials. Giovanni Ferraris?®, Marcella Cadoni?®.
“Universita di Torino - Dpt. Scienze Mineralogiche
e Petrologiche and NIS Centre of Excellence-Torino,
Italy.

E-mail: giovanni.ferraris@unito.it

Minerals and synthetic phases belonging to the rhodesite
mero-plesiotype series are modular microporous hydrous
silicate phases based on a heteropolyhedral framework
[1]. The structure is based on a double silicate layer that
is formed via corner sharing of two apophyllite-like
tetrahedral sheets and alternates with different types of
“octahedral” layer; Na, K, Ca, Ba, Sr and REE are typical
“octahedral” cations. The silicate layer is crossed by eight-
membered channels along two different directions that, in
rhodesite and other members, have quite circular section
showing an effective channel width (ecw) of about 3 A. The
rhodesite series is merotypic because the silicate module

alternates with a variable octahedral layer; it is plesiotypic
because the ratio between the numbers of up- and down-
pointing tetrahedra in the apophyllite-like sheets may vary.
The rhodesite-type microporous structure shows at the same
time layered and heteropolyhedral-framework features.
The former aspect allows synthesizing chemically different
compounds while keeping constant a layer of the structure.
Contrary to the porous materials whose framework is based
only on tetrahedra (e.g., zeolites), which can be occupied
by a limited number of cations, the heteropolyhedral
frameworks allow a wider chemical variability, because
the higher coordination polyhedra (e.g., octahedra) can
host a large variety of cations. The heteropolyhedral porous
structures are well represented in the mineral realm [2] and
often were the incentive for the synthesis of new compounds
suitable for technological applications [e.g., ion exchange
and luminescence due to the presence of rare earth elements
(REE) in the framework]. Several synthetic members of the
rhodesite series have been described; here we present four
new members of the rhodesite series that were obtained, by
hydrothermal synthesis using 25-ml Teflon-lined stainless-
steel autoclaves, as part of our research programme aiming
at the synthesis of microporous silicates. For short, the four
new members are named TR03, TR04, TR09 and TR10.
The octahedral cations are NaKCa and NaKSr in TR03 and
TRO4, in the order; both TR09 and TR10 contain NaSr only.
In TRO3 and TRO9 the octahedral layer consists of a row
of octahedra alternated by a row of isolated octahedra; in
TRO04 and TR10 all the octahedral sites are occupied. TR09
and TR10 are unique among the about fifteen members of
the series because the channels are strongly ellipsoidal such
that ecw is not larger than 2 A in one direction. Besides
the common interest of these compounds as microporous
materials, TRO3 and TR04 have a mineralogical interest
because they can be usefully compared to hydrodelhayelite
and to delhayelite.
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Silica-carbonate biomorphs are nanocrystalline self-
assembled materials made by purely inorganic processes,
which display shapes that —like those produced by living
organisms- are not controlled by crystallographic symmetry
[1]. These morphologies are highly reminiscent of the
shape of primitive organisms, but the precipitate are clearly
inorganic in origin and form without involvement of
biological compounds or living organisms [2]. The synthesis
requires only a source of carbonate ions (e.g. atmospheric
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