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ABSTRACT

Project Code : RMU4880031
Project Title :  Preparation and Structural Characterization of Organically Hybrid
Transition Metal Oxide Frameworks Prepared By Modified
Hydrothermal Technique
Investigator 1 Asst. Prof. Apinpus Rujiwatra, Deptartment of Chemistry, Faculty
of Science, Chiang Mai University
E-mail address : apinpus@chiangmai.ac.th
Project Period : July 29, 2005 — July 28, 2008
Regarding numerous distinct virtues of the hydrothermal technique, e.g. handling
facility, environmental benignity, and potential in combining with other techniques, the
technique has been applied to the synthesis and single crystal growth of the transition
metal oxide frameworks incorporated with organic molecules. The metals of interest
were cobalt and vanadium due to their richness in coordination chemistry and versatility
in catalytic and magnetic properties. The employed organic molecules were
diaminoalkanes and more rigid 4,4'-bipyridine and 1,4-diazabicyclo[2.2.2]octane. This
was to investigate the influences of the organic molecular structures on the framework
architecture. It has been revealed that the molecular information can be conveyed to
and hence regulate the hybrid framework registry via various inorganic-organic
interactions particularly hydrogen bonds. Although nearly all of the obtained crystals
were tiny and mostly twinned, the complete structural data could be characterized by
single crystal X-ray diffraction using either laboratory X-ray source or synchrotron
radiation. Numbers of new structures were synthesized and fully characterized, e.g.
V4010V 0(CeHiuN2) H,0,  CoSOL(CoNHi)  and  [VigOr(OH)]2(CeNaHa).
(CgNuoH143).(CeNoH2).2H,0, the latest of which were synthesized using a microwave
assisted hydrothermal route. There was notably no prior report on the employment of
the microwave heating in the growth of single crystals. The thermal and magnetic
properties of the new structures were investigated and discussed in accordance with the
structures. The established knowledge on the regulation of the frameworks using the
organic template as well as the influences of the synthetic conditions on the crystal
growth should be employed in further structural design and crystal growth of relevant
structures. Besides the new knowledge and research works of international standard,
this project should strengthen the fundamental study and research activities in solid
state chemistry and crystallography in the country, as well as reinforce the cooperation
with both national and international research groups sharing the common research
interests.
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