Single Crystal X-Ray Diffraction Unit

Introduction

Single crystal X-ray diffraction allows the determi-
nation of the three-dimensional structure of small
molecules and macromolecules of any kind, such as
organic molecules or biological macromolecules
(proteins, DNA segments, viruses and ribosomes),
alloys, and minerals. This information can then be
used for the clarification of several important is-
sues, such as the nature of chemical bonding, the
mechanisms involved in important biological proc-
esses, questions related to the development of
nanotechnology and so on.

Facilities & Infrastructure

The University of loannina has recently acquired an
automatic Siemens (now Bruker) P4 single-crystal
X-ray diffractometer (Fig. 1). It consists of a 3kW
X-ray generator, a four-circle goniometer, a scintil-
lation detector and a computer (Pentium) equipped
with the software required to run the diffractometer.
A liquid nitrogen cryostat, for use in low-
temperature data collection, was also provided.
This, however, has never been used, due to the lack
of an appropriate container for the liquid nitrogen.

This diffractometer is mainly designed to be
used for small-molecule (molecules composed of
400-500 atoms) crystal structure determination. The
crystal's unit cell and space group are also deter-
mined in the process. The equipment can also be
used to determine the morphology of the crystal.
Use of the cryostat would allow the collection of
data at low temperatures, which is generally more
expensive, but permits the determination of difficult
structures (involving disorder) and charge density
studies.

FUTURE DEVELOPMENT

The most immediate priorities are:

a) purchase of the liquid nitrogen container, to
allow use of the cryostat

b) acquiring SHELXTL software (Bruker patent),
to be used in resolving crystal structures.

It is also very important that a new generation CCD
(charge coupled device), with which all modern
crystallography laboratories are equipped, be in-
stalled. CCD diffractometers have great capabilities
and are frequently necessary in certain areas of re-

search such as nanochemistry and supramolecular
chemistry (see Tsoucaris, Current Challenges on
Large Supramolecular Assemblies, Kluwer 1999 p.
130, and J. Atwood, Science, 285, 1999, p. 1049).

Lastly, it is appreciated that development of
crystallography of biological macromolecules,
which is of particular importance to biotechnology
and pharmacy, will require the purchase of an X-
ray diffraction system appropriate for such sub-
stances.

Figure 1: Briiker P4, single crystal X-ray diffractometer.

Contact Information

A Scientific/Administrative Committee is responsi-
ble for the Single Crystal X-ray Diffraction Unit.
Information can be acquired from S. Skoulika
(vskoul@cc.uoi.gr) or A. Michaelides
(amihail@cc.uoi.gr) and Dr. Dokorou Vassiliki
(dokorou(@cc.uoi.gr)

Postal address: Laboratory of Physical Chem-
istry, Chemistry Department, The University of
Toannina, 451 10 Ioannina, Greece

Tel: +30-26510-08446, 08447, 08445.

Fax: +30-26510-08798
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