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AUNGKANA CHATKON: STRUCTURAL STUDIES OF SUPRAMOLECULAR
MICROPOROUS MATERIALS

THESIS ADVISOR: ASSOCIATE PROFESSOR KENNETH J. HALLER, Ph.D.,
95 PP. ISBN 974-533-074-4

Structural studies of materials synthesized under conditions that generally lead
to microporous supramolecular materials are presented in this thesis.

The isomorphous MV,042H,0 (M = Ni, Co) compounds crystallize in the
orthorhombic space group Pnma and consist of VO, tetrahedra vertex-linked through
two of the oxygen atoms into chains along the [100] direction. Adjacent VO, chains
are interconnected by MOy octahedra where each of the four equatorial oxygen atoms
is shared with a VO4 oxygen atom of a different VO, chain, and the axial oxygen
atoms are waters of hydration. CoV,0¢-2H,0 has been reported as a low resolution
structure with equivalent Co-O bonds for the waters of hydration, but with two peaks
in the dehydration process by thermogravimetric analysis. The current study provides
a high quality structure, R1=0.026. One water molecule is ordered and uses all three
hydrogen bonds, donating both H atoms to form O-HIID hydrogen bonds to mirror
related O of the VO, chains, and accepting one H from the second water molecule.
The second water molecule is disordered off of the mirror plane by its second H bond
which forms to one of two equivalent VO4 chain O atoms (it is not an H-bond
acceptor). The structure thus demonstrates nonequivalent coordination of the waters,
both in Co-O distances, 2.117(2) and 2.079(2) A, and in the hydrogen bonding
environment within the pores of the lattice framework. Removing the waters from the
pores results in collapse of the lattice. NiV,04:2H,0, R1=0.030, has the same disorder
and nonequivalent water features with Ni—O distances of 2.066(3) and 2.030(3) A.

[enH;]s[ VB20OsoHs]-7H,O crystallizes in monoclinic space group C2/c, Z=4,
with the clusters on inversion centers. The cluster has a central VO, band of six edge
sharing square-pyramidal vanadyl (V™) groups, capped top and bottom through the
basal oxygen atoms by raft-like [B1g016H4] " polyborate ligands, each terminated by
four hydroxyl groups. O—HIID hydrogen bonds interconnect adjacent clusters through
the hydroxyl H atoms into a porous three dimensional supramolecular array. The
ethylenediammonium dications and water molecules (approximately '/3 of the crystal
volume) engage in extensive O—HIID and N-HIID hydrogen bonding with each other
and the cluster filling the channels surrounding the clusters. Cluster bond lengths and
angles are within normal values. Final R;=0.048.
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