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APPENDIX A
NOTATIONS FOR LIGATING ATOMS IN

COORDINATION COMPLEXES

p—Notation

A Greek letter u (mu) indicates the bridging bonding mode of ligands. The
number of metal atoms connected by a bridging ligand is indicated by a right
subscript, w, where n > 2 (Fig. A.1a). The p is placed before the ligand name and
separated by a hyphen (Fig. A.1b). In the case of multiple bridging modes, w, is listed

in descending order of complexity.
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Fig. A.1 Diagrams showing typical coordination modes of (a) carboxylate groups and

(b) 1,4-benzenedicarboxylate with corresponding notations.
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n—Notation

A Greek letter n (eta) is used to specify the hapticity of a ligand, which is the
number of contiguous ligating atoms that are involved in bonding to one or more
metals (Fig. A.1). The number of contiguous atoms in the ligand coordinated to the

metal is indicated by a right superscript numeral.

k—Notation

In the case of coordination occurs through one of several possible donor atoms
of a ligand, an indication of that donor atom may be desirable. A Greek letter
(kappa) is used to indicate the attachment of the coordinating atoms of a polydentate
ligand bonding to a metal center in the polynuclear complexes. A right superscript
numeral is added to the symbol « in order to indicate the number of identically bound
ligating atoms in the flexidentate ligand (Fig. A.2). When a polydentate ligand
contains several nonequivalent ligating atoms, each is indicated by its italicized

element symbol preceded by «.
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Fig. A.2 Diagrams showing typical coordination modes of L—p-tyrosinate ligands

with corresponding notations.
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APPENDIX B
BAND GAP ENERGY DETERMINATION

VIA TAUC METHOD

The Tauc plot is widely used for the determination of band gap energy. In the
case of EMIm,[Zn3(BDC)3Cl;] and BMIm;[Zn3(BDC);Cl,], the band gap energy was
estimate from the UV-Vis absorption spectra of the ground crystals in deionized
water at room temperature from 200 nm to 800 nm using Perkin Elmer UV LAMDA
25 spectrophotometer. The absorption coefficient was determined near the absorption
edge at different photon energies using the relation:

o-v = 2.303A/t .. (D)
where a is the absorption coefficient, v is frequency, A is the absorbance and t is
thickness or path length in the case of suspension sample. The o-v value can be
expressed by the Tauc relation;

ahv = B[hv - Egp]’ .. (2
where hv is photon energy (h = Planck's constant), Ep is band gap energy and f is
constant. The exponent r denotes the nature of the transition process, r = 1/2 for direct
allowed transition, r = 2 for indirect allowed transition, r = 3/2 for direct forbidden
transition and r = 3 for indirect forbidden transition. Since the direct allowed
transition is used in this experiment, n =1/2 is used for these complexes. As the

relation given in equation (2), the intercept of the linear portion of a plot of (ahv)?
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versus hv on the hv—axis indicates the value of band gap energy (Eop) of the crystals,

as illustrated in Fig. 5.11.
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