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Antigoriteisa 1:1 layer silicate of the serpentine group with a complex waved structure. The
structure can be conveniently thought as a polysomatic series of lizardite and talc modules
aternating along a in different proportions [1]. The most recurring polysome may be described as
S®TS’, (a~43.5A) where Sand T are serpentine and talc modules, respectively, and S and S
refer to the polarities of the tetrahedral sheet in two adjacent half-waves (Fig. 1).

Reliable structural data for antigorite are difficult to obtain with conventional X-rays sources
because natural crystals are frequently faulted and disordered. On the other hand, electron
crystallography suffers the sensitiveness of the mineral to the strong el ectron/matter interaction.
Only recently, thanks to an exceptionally good suite of crystals from Val Malenco (Italian Alps)
characterized by arelatively low density of defects we have been ableto refinethe S° T S’
antigorite structure downto R~ 5.8% [2].

Known polysomes range from S° T S°to ST S* (a~ 33.0 + 63.5 A ). Theoretical speculation and
recent papers [3] suggest that polysomes with even number of Smodules might have different
structural topology and thus different properties. Unfortunately, these polysomes do not occur in
nature ordered at a suitable scale for conventional X-ray structural analysis - saying 10° cube
microns — then we have been pointing to the brilliant synchrotron X-rays sources in order to
achieve structural information from smaller, and hopefully defect-free crystals — saying as smaller
as 10° cube microns.
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Fig. 1. Antigorite structure as seen down [010].

So far, our experiments at Desy have covered the following steps:

1. Collection of areference crystal (with know structure refined from conventional data) in
order to compare results.

2. Collection of S® T S”antigorite crystals of reduced size and, hopefully, reduced density of
defects, with the aim to get better results. Some fine details, such as H-bonding, minor
cation substitution and so on, need better datain order to be fully understood.

3. Collection of acrystal with apparent geometry other than S° T S'.



4. Collection of alizardite crystal (one of the building blocks of the antigorite polysomatic
series) with apparent geometry that do not fit the know T1 and 2H, known structures. This
could introduce interesting implication in the polysomatic series formulation.

These data are currently under study. In the following table are summarized some data collection
information and some preliminary results.

Table 1. Collection data set and preliminary results.

xx/CCD Symmetry
Sample | Minerd A distance Conventional Synchrotron
A m Ja@d)| bl cla®| plyla®)] b | cla®)]| B ]|y
Al | antigorite | 0.7 12 4330]9.20(7.23| 90 [91.4|90|43.60]9.27|727| 90 |91.3| 90
All | antigorite | 0.7 10 - - - - - | -14110|9.26|7.26| 90 |88.6(835
A97 | antigorite | 0.7 8 - - 4348(9.25|7.26] 90 |91.3| 90
L73 | lizardite | 0.56 4.5 - - 5.39 |539|7.29| 90 | 90 | 120

These results are encouraging because match quite well our expectations about the metrics of the
investigated samples and also indicate that we are faced probably with new antigorite (A11) and a

new lizardite (L73) polymorphs.

At the same time we are working on these data, we are also planning new synchrotron experiments

on additional antigorite samples with expected new structures.
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