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ABSTRACT

Three new analogous crystal structures of nickel-polyoxovanadates,
[V18042X][Ni(C2HsN2)2]s[Ni(H20)4](NHs)s where X = CI' and Br and
[V1804X][Ni(C2HsN2)2]3(NH4)s where X = 1" have been grown and fully
characterized. The structures of [V1g04CIJ[Ni(C2HgN2)2]3[Ni(H20)4](NH4); and
[V18042Br][Ni(C2HgN2)2]s[Ni(H20)4](NH4)3 crystallize in the same monoclinic C2/c
(No. 15) space group. The structures of [V1g0421][Ni(C2HgN)2]s(NH4)3 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," cations, which built up of {V'V1gV",0,X} ™,
{Ni(1£-0)2(C2HgN2)2}** and {Ni(z-0)2(H20).}** structural motifs, in case of
[V18042X][Ni(C2HgN2)2]3[Ni(H20)4](NH4); where X = CI° and Br while for
[V18042X][Ni(C2HgN2)2]3(NH4)s where X = I, the structure constructs from only
{VV16VY,0,X3 M and {Ni(1-0)2(C,HsN2)-}>* 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 structures 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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