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AIM OF THF WORK

uench it processe ot radbpant onaray have A sy freant
DR int N a3tyrmnetirae redquirement oy necesitary o get a3gent 1al
1nformati1on abont some photochamyical sraps i v VA ety ot
SFoalar Sneray ConVer Slon SYStems tor 1nor e uiing fhe eafficiency
of producinga  active - plenchers. Alun 1n vrovides maoilescular
fevel 1nformation about excitad stare anergy  transfer which

18 routinely used in lasers and 1n moiscular vardstick.

Since most coumarin derivatives 1n soluticons have a
strong flucrescence which depends on 1nteractions withn
surroundings. they can de used as fluorescent probes for the
investigation of various reactlons amond ordganic molecules

.ilnorganic i1ons.and molecular aggregations

In the present work.the absorption and fluorescence
spectra o©of agqueous and micellar soluftions contalning
coumarin-6 (dye [) and 4-merhyli-d-methoxy-3-t-butyl; coumarin
(dye I[I1)Yare measured precisely upon the addition of several

inorganic f luorescence quenchers
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Chapter [

GENERAL [NTRODUCTION

Electron transfer reaction have held a special place in
chemistry because of Lheir apparent simplicity . The progress
in understanding these reactioé;in photosynthetic systems and
the releavance of these processes to efficient utilization of
solar enerqgy have contributed to the momentum of
advancement . In this study we restrict ourselves to a
subtoplic of this field that-of fluorescence quenching due to
excited state interactions of inorganic ions and complexes
with some coumarin dyes

The reactivity of an organic molecule in the first
excited state is found to differ widely from that in its
ground state . This difference can be due to the change in
ionization potential, in charge distribution, and in geometry
of the molecule upon excitation or to a combination of these

factors . [1]

1-1- QUENCHING TERMINOLOGY . [2] .

According to Glossary. the
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term quenching , which can be described as

— .

S

D" - Q ————— quenching ———— C(1-1)

Jmoans; the deactivation of an excltad molecular enbtity by an
external eﬁvircﬁmwntal inrlu;éc- ¢ =uch az quencher ) " . The
definition of quencher, Q, is also based on the deactivation
of excited donor meolecules, D‘

The term quenching covers both dynamlie and static
quenching which are defined as follows

% ‘Yhen the external environmental influence C(gquencher?
interferes with the behaviour of the excited state after its
foermation, the process is referred to as dynamic guenching .

»* When the envirconmental influence inhibits the excited
state formation, the process 1is referred to as static
guenching . This definition of static quenching refers not
only to the formation of DQ complex in the ground state which
inhibits D’ molecules faormation but also to the chemical
reaction between D ¢ in the ground state 3 and Q, and even
the inner filter effect

#» In order to clarify the terminolegy and encourage its
unamblguous use we would like to propose the following

notions

I. 1.1, QUENCHING :

Dynamic guenching should be understood as the process which
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depends upon diffusion of 0. and Q .
Static qQuenching should be referred to Lhe case when Q i
within the " sphere of actitaon * of D.. so that diffusion is

not required for the quenching process

I-1-2. PSEUDOQUENCHING

It refers to the case when a decrease in D' concentration
occurs as a consequence of a decrease in D concentration . So
before D' formation, e@.g. as a result of DQ complex formation
of D and Q in the ground states or even by the reactions
between D and Q . The added substance Q will be then called a

pseudoquencher

I.1-3.INNER FILTER EFFECT

It is the case when the addition of Q dces not decrease
the concentration of D but diminishes the concentration of Di‘l
as a consequence of competitive absorption of light

The experimental criterion differentiating among quench-
ing, pseudoquenching and inner filter effect could be the
measurements of the excited state D lifetime . Quenching
refers to the process which decrease the lifetime of D*,

whereas pseudoquenching and inner filter effect do not affect
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the excited state lifetime . All tLhree proesses, however,
diminish the average concentration of p* molecules, as
determined, for example, by measuring a decrease in D.
emission (ntensity . The particlpation of inner filter
effect, can be easily determined from absorption measurements

It is cbvious that in experimental practice we can deal with

complex situations, when afore - described process may occur

simultaneously .

I.2. KINETICS OF QUENCHING : STERN-VOLMER EQUATION . [ 3]

Under steady illumination, the rate of formation of an
excited molecule D' is equal to its rate of deactivation and

»
the concentration [ D 1] remains constant

»
ab) _, L 1 -2
dt.

»
The concentration of D in the absence of any bimolecular

quenching step is given by

ip*1 "= a = a C1 -39
i+ kK +K KT LK
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