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l ': F•rOVldes OKll~CU l•:tr 

transt~r which 

1s rout1nely used 1n l~s•rs an•i 1n mol~~ulrtr Y·•rdstlck. 

Since most coumarin d~rivatives 1n solut1ons have a 

strong fluorescence wh1~~h depends on interacti•:'lns wlth 

s•Jrroundlngs.th~Y can be 11s~d as tluor~sc~nt probes for the 

inv~stigati()n of varl')US reactions amc•ng organic molecules 

] 1norgan1c ions.and ffil)lecular aggregations 

In the present ~Hork. the absorpt1on and fluorescence 

spectr.J of a.quo:-ous anci micellar solut:.1ons conta1ning 

coumarin-6 <dye II and 4-methyl-6-methoxy-8-t-butvl; coumar1n 

(dye IIlare measured precisely upon the additlon of several 
LJ 

inorganic fluorescence quenchers 
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Cnapter I 

GENERAL INTRODUCTION 

Electron transfer reaction nave neld a special place ln 

cnemistry because o( tneir apparent simplicity . The progress 

s. in understanding tnese reaction in pnotosyntnetic systems and 

tne relevance of tnese processes to efficient utilization of 

solar energy nave contributed t.o tne momentum or 

advancement In tnis study we restrict ourselves to a 

subtopic 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 slate is f"ound to di (fer widely !"rom that in its 

ground state . This di f"f"erence 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 

!"actors . [ 1] 

1-1- QUENCHING TERMINOLOGY. [2] 

According to Glossary, the 

1 
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m•ans th• d•acliv.ation of .. n excit~d molecul.ar •nlity by .. " 
J 

•xt.•rnaL •nvironm•ntal infLuenc• C such .as quoncher ) " The 

d•finition of quench•r, Q, is also bas•d on the d•activat.ion 

.. 
of •xcited donor mol•culus, D . 

The term quenchiny covers both dynamic and static 

quenching which are defined as follows : 

,. When the external environmental influence Cquencher) 

interferes with the behaviour of the excited slate after its 

formation, the process is referred lo as dynamic quenchina . 

* When the environmental influence inhibits the excited 

state formation, the process is referred to as static 

quenchina . This definition of static quenching refers not 

only to the formation of DQ complex in the ground state which 

inhibits o· molecules formation but also to the chemical 

reaction between D C in the ground state ) and Q, and even 

the inner filler effect . 

* In order to clarify the terminology and encourage its 

unambiguous use we wculd like to propose the following 

not.ions 

I. 1.1. QUENCHING 

[)ynam.ic qv.enchina should be understood as the process which 
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Static qu•nc:hin6 should be referred Lo Lhe case when Q is 

within Lhe " sphere of actlon " of o•. so Lhal diffusion is 

not required for Lhe quenching process . 

I-1-Z. PS£UDOQU£NCHING 

IL refers Lo Lhe case when a decrease in o• concentration 

occurs as a consequence of a decrease in D concentration . So 

before o· formation, e.g. as a result of DQ complex formation 

of D and Q in Lhe grouna stales or even by Lhe reactions 

between D and Q The added substance Q will be then called a 

pseudoquencher . 

l.t-3.INN£R FILT£R £FF£CT 

It is the case when the addition of Q does not decrease 

• the concentration of D but diminishes the concentration of D 

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 o• lifetime Quenching 

refers to the process which decrease the lifetime of o•. 

whereas pseudoquenching and inner filter effect do not affect 
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lhe exciled wl&le lifetime All l hr ee pr oewses, however, 

d1m1niwh lhe &ver&ge concenlr&lion of 0• IIIOleculew, ... 
determined, for example, by meawuring a d.crease in o• 

emission intensity The parl1cipal1on of filler 

effect, can be easily determined from absorption measurements 

Il is obvious lhal in experimental practice we c&n deal wilh 

complex situations, when afore - described process may occur 

simultaneously . 

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

Under steady illumination, the rate or rormation or an 

• excited molecule D is equal to its rate or deactivation and 
• 

the concentration [ D J 

• d ( D J 

dt 
= 0 

remains constant 

( 1 - 2 ) 

The concentration or o• in the absence or any bimolecular 

quenching step is given by 

I I 

+ k + k. 
i.e tse 

= c 1 - 3 ) 


