ineimyanwidy dninuanensmnaiduusksi@

E47366




B 00 (25 lﬁ 3 U{ viaamyaeuidy dninemamensninisiduisknd

E47366

CRYSTAL GROWTH AND STRUCTURAL CHARACTERIZATION OF NEW
NICKEL-VANADATE-ORGANODIAMINE HYBRID FRAMEWORKS

WASINEE PHONSRI

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
MASTER OF SCIENCE
IN CHEMISTRY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
AUGUST 2010



CRYSTAL GROWTH AND STRUCTURAL CHARACTERIZATION OF
NEW NICKEL-VANADATE-ORGANODIAMINE HYBRID FRAMEWORKS

WASINEE PHONSRI

THIS THESIS HAS BEEN APPROVED
TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF SCIENCE

IN CHEMISTRY
EXAMINING COMMITTEE THESIS ADVISOR
Sondbei Luschom  cumperson ... P bi......
Dr. Sanchai Luachan Associate Professor Dr. Apinpus Rujiwatra

.......... %ﬂy' MEMBER

Associate Professor Dr. Apinpus Rujiwatra

P.f .......... (\( —7"7 ..... MEMBER

Assistant Professor Dr. Piyarat Nimmanpipug

11 August 2010

© Copyright by Chiang Mai University



iii

ACKNOWLEDGEMENT

First of all, I would like to express my appreciations to Assoc. Prof. Dr.
Apinpus Rujiwatra, my supervisor, for the inspirations and valuable guidance in every
paces of my university life. My gratefulness is especially donated to her endurances in
training a stubborn student like me.

Dr. Tim Prior should also be required for single crystal X-ray data collections
and every valuable suggestion in crystallography. I also would like to reveal my
acknowledgements to the Development and Promotion of Science and Technologies
Talents Projects (DPST), and the Center for Innovation in Chemistry: Postgraduate
Education and Research Program in Chemistry (PERCH-CIC) for postgraduate
scholarship and research financial supports. In addition, Thailand Research Fund
(TRF) is also recognized.

My appreciations also cover every member of Inorganic Materials Research
Unit (IMR Unit) for every days and nights we have shared. I am very thankful to
Chiang Mai University for almost four years of scientific facilities. A special
thankfulness is also bestowed to everyone who influences me to be who I am and

what I can be proud today, although their names are not listed here.

Wasinee Phonsri



iv

Thesis Title Crystal Growth and Structural Characterization of New Nickel-

vanadate- Organodiamine Hybrid Frameworks

Author Miss Wasinee Phonsri

Degree Master of Science (Chemistry)

Thesis Advisor Associate Professor Dr. Apinpus Rujiwatra
ABSTRACT
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Three new analogous crystal structures of nickel-polyoxovanadates,
[V1504X][Ni(C;HsN, ), s [Ni(H20)4](NHg); where X = CI' and Br and
[V18042X][Ni(CoHgN,)2]3(NHg); where X = I have been grown and fully
characterized. The structures of [V1304CI][Ni(C2HsN2),]3[Ni(H20)4]J(NHs); and
[V18042Br][Ni(C,HgN,),]3[Ni(H,0)4]J(NHy); crystallize in the same monoclinic C2/c
(No. 15) space group. The structures of [V13042I][Ni(C;HsN2)2]3(NHa); on the other
hand can be solved and refined in monoclinic C2/m (No. 12) space group. The
structures can be described as the stacking of two-dimensional layers with the
interlayer gallery occupied by NH,4" cations, which built up of {lengan,zX}'”,
(Ni(2-0)2(C;HsN,)23 2" and  {Ni(z-0)2(H20)4}*" structural motifs, in case of
[V18042X][Ni(C,HgN )23 [Ni(H20)4](NHs); where X = CI' and Br while for
[V18042X][Ni(C,HsN2),]3(NHs); where X = T, the structure constructs from only
{VW|6VV2042X}'” and {Ni(ﬂz-O)z(CzHgNz)z}2+_ Large numbers of hydrogen bonding
interactions of both moderate and weak types can be identified, and apparently play

an important role in regulating the order in the structures. Important structural features



and the influences of different encapsulated halides on the crystal Sth%J:éS are
reported and discussed. The results of various approaches, including the bond valence
sum calculation, the manganometric titration, and the application of computational in
determining the mixed valence of vanadium are presented. The UV-vis spectroscopic,

thermogravimetric and magnetic studies are also included.
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