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As a result of its lamellar structure, vermiculite exhibits
various properties related to structural features, such as the
sheet loading associated with the numerous isomorphic sub-
stitutions or the ability to dehydrate and rehydrate. It is an
interesting mineral in physics, chemistry and biology and
very attractive due to its numerous thermal applications and
as an insulator. In addition to water, vermiculite can adsorb
inorganic or organic substances in the expandable interlay-
er. Among the various studies conducted on the intercalation
of polar organic molecules by clay minerals, the most stud-
ied are those related to the adsorption properties of alcohols
(Bergaya et al., 2000).

Two vermiculites from China and Libby were treated with
different alcohols (methanol, ethanol, propanol and buta-
nol), at room temperature, for 1 month, and subsequent mi-
crowave irradiation, for 20 seconds. This treatment caused
structural changes and expansion of the vermiculites. The
structural changes were characterized by x-ray diffraction,
infrared spectroscopy and scanning electron microscopy.
The results indicated: 1) The appearance of extra interstrat-
ified phases during the transformation from 2- to 1-WLHS
(Water Layer Hydration States); 2) the improvement of the
crystallinity and order of the most phases, which are the
same phases of the untreated vermiculites or even some
more. The expansion, k, was measured by the change of the
apparent density (k=density of the raw sample/density of
the treated sample) (Justo et al., 1989). Expansion is related
to the water loss, composition and distribution of vermicu-
lite cations. Thus, the Fe?" ions would facilitate the fixation
of the K" ions but not the water, so that the amount would be
lower (Marcos and Rodriguez, 2010). The expansion with
microwaves irradiation of the samples treated with alcohol
varied related to starting sample and time of alcohol treat-
ment. It was also observed that some particles expanded and
others did not, as reported previously by Marcos and Ro-
driguez (2011). The objective of this work was to relate the
expansion to structural changes induced in the investigated
samples and to the potassium migration.
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The rich crystal chemistry of A'B"™XO, (A" = alkali ion, B"
= alkali-earth ion, X = P, V, As) leads to numerous poly-
morphic phases that have related structural families, such
as olivine (e.g. LiMnPO,), arcanite (B-K,SO,), glaserite,
tridymite, a-K,SO,, B-Na,SO, and y-Na,SO, [1]. Among the
various families (X = P, V, As), the phosphates have been
most widely studied. In addition to their interesting crystal
chemistry behaviour, research on this family of materials
is mainly driven by their ferroelectric-, and ferroelastic
properties as well as possible applications as phosphors for
LEDs [1].

In recent years, we have investigated several structural
combinations of the A'B"VO, type [2] and a new crystal
type within this family was identified, namely a form of
NaSrVO, that is isostructural to larnite [2]. In this work,
we continue our exploration of the A'B"VO, family by in-
vestigating the composition of KSrVO,. While NaSrVO,
crystallizes in the P2,/n space group, divergent results are
reported for KSrVO,. Single crystal work suggests Pnma
symmetry [3], but powder diffraction studies show evidence
for P2,2,2, symmetry with distinct reflections present that
are not consistent with Pnma symmetry[3]. These contradic-
tory results prompted us to study the structural composition
of the compound as a function of temperature.

Using the Aeris benchtop diffractometer equipped with
the BTS 500 non-ambient chamber, the crystal structure of
KSrVO, was studied in the 25-500°C range. At room tem-
perature the structure is best described as having P2,2,2,
symmetry, allowing for piezoelectricity in this material. By
increasing the temperature, it is possible to observe a phase
transition to Pnma symmetry. This phase transition appears
to be related to the piezoelectric nature of the material and
its associated spontaneous strain.

This work reports on the first purely gyrotropic phase tran-
sitions in the A'B"™VO, family.
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We present a detailed structure analysis of zeolite IM-18
with a complex disordered framework structure that was un-
known for more than 10 years.!"” IM-18 has a novel frame-
work topology and a three-dimensional 8x8x10-ring chan-
nel system, making it ideal for the shape selective catalysis
of small molecules. The unique disorder in the structure
makes the structure analysis complicated, so we combined
three complementary techniques, including single-crystal
electron diffraction (SCED), high resolution transmission
electron microscopy (HRTEM) and synchrotron X-ray pow-
der diffraction (XRPD) to reveal the details of the disorder.

Solving the structure of a polycrystalline material that is also
disordered can be very challenging as there are no standard
procedures to follow. Rotation electron diffraction (RED)
allowed us to solve the average structure of the material, the
local ordering was observed from the HRTEM images (Fig.
1B-E), but the fine details of the structure and location of
the OSDA and Ge could only be derived from XRPD data
(Fig. 1A). We found that IM-18 contains two different types
of stacking faults along two directions, which were difficult
to observe using HRTEM because of the beam sensitivity
of the material. We could describe the structure as 1D long-
range ordered and 2D disordered, which culminates in a
mixture of four types of domains.

By using such an approach, we not only demonstrated the
general procedures for ab initio structure elucidation of dis-
ordered nanocrystals, but also the potential that the combi-
nation of SCED, HRTEM and XRPD offers.
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