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Effect of solvent on polarization of fluorescence
of acriflavine.
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The polavization of fluorescence of molocwies in solution has Lo roported to
depend upon various factors viz viscodity of (he zolvent, (Porrin 1926), migration
of the oxcitod stat: from the origmally exeed molocule to a nwighhourmg molecule
(Wobor 1953, 1960), shape and sizo of 1l fluor o cent moleaulo (Ratht & moment/
Machwe 1967), temperature cte  The prosent report doals with tho offect of dipole
dielectric constant of the solvent as an oxtringe care of dopolavization  Tho
polarization of acriflavine m differont solvents (concontration ~ 10 * glee) has
heen measured at room tompovative (~ 20°C) with an Ammnico Bowmun Spoctro
photo fluoromoter  The effoct of seattored hght and hack ground for oach
solvent was chockod hy wiing pure solvent in the coll and selling the excitation
and cmixsion monochromators at values nsed mo poluvization measurcments
Tho contribution of thix oflect to the intonsity of fluorescence was found to bo
loss than 0 5%, 'The 1osults obtauned fov polarization along with the peak excita-
tion and emission wavelongths and the rolative intoity of fluoresconce wro given
m the table below  Thoe dipolo momont, diolestry, constand and viscosity for
the golvent are also meluded in table 1

Tablo 1

Sr Solvent Dipole  Dieloctrio  Viscosity Aex Aeme Tntensity P9,
No. momenl,  constant (n) (mm) (nm)

1. Water 2-3 80 1.002 454 500 43 2.0
2 Formamido 325 109 3307 464 498 63 4.6
3 Acotone 2.88 20.2 0.316 462 490 kg 1.7
4. Pyridmn 2.30 12.56 0.974 464 500 h4 2.3
6. n-Butanol 1.67 17.1 2.900 464 490 87 4.8
6 Ethanol 1.70 24.3 1.197 464 490 99 4.8
7. Chloroform 1.10 5.0 0.569 460 506 22 3.0
8 Mothano) 165 32.0 0 504 464 490 81 2.2

From table 1 1l is seon that the obzerved varintion in polavization
can not he accountod for as viscosity effoet alono becawse in this case a plot
hetwoen 1/P and 1/n (Pervin-1926) will not ho linowr  Also as the concontration
is low, the clectromagnotic coupling of neighbouring moloculos and its oflect
on decrease m polarization due to enovgy migration 18 smajl 11 is thoreflore
hkely that the observed polarization variation is dve to dipole momont/dieloctru:
constant of tho solvent The ohcorved variation in polarization m the <olvents
listed m the tablo show that the percontage polarization ix lower in a solvent
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of higher dipole moment/dioloctric constant  Though the solvents chosen havo
low viscosity, even then some change m percentage polarvization may be there
due to chango of viscomty  However, a comparison hetweon the values of P
for solvonts of nearly the same viscosity cloavly ostablish the offect of dipole
momont/diclectric constant  In the case of chlovoform and mothanol whore
the viscosities ure of nearly tho same ovder, the porcentage polarization in
chlovoform (lower dipolo momont) 1 higher than m mothanol (higher dipole
moment) Comparing the volative intensiies of polanzed flworescence, the
mtensity in chloroform s lower than that i methanol, which indicates the presence
of non-radiative transler of enevgy In the absence of non-radiative energy
transfer the observed polavization would have bheen muely Jugher, and ihis
can he accountod for only on the basis of the effect of dipole moment/
diclectrie constant Sumilarly. in the ease of ethanol and water, the viscositios
are agam of newly the same ovder i the porcentagc polavization in othanol
is hugher than in wator  In ofhee casos also hke n-butanol and formamido,
acotons und pyritme, pyridine wyl water, the obsovved variation i parcentage
polarization can be accounted for as due to the dipole moment/dicleetric
constant  Tho offect can bo explaned as follows

Diving the short mterval of time i which the absovption of excitation ene' gy
takes place, the dipole moment of the solute molecule temains imghanged But
just hofore a radiative trandition takes place. the solute mologule gets itsell vo-
orionted m the sureoundimg solvent modm due to dipole-dipole indervaction to
ot a new equulibrnun position Thus vesultmyg in fluovescence depolarization The
Brownimw rotation tends to destroy thus oqualibrium ovientation and causes forther
dopolavization 1 the dipolo momont of the solute molosule m the exated stato
w diffcront from that m the grond state, the oientation of the molecule in the
oquilibrnm excitod state will be differont [com the Trank-Condon oxeited stato
Therefore the Browman votation will add to the dipolo-hipole interaction thereby
meveasmg the depolasization with s consoquent dosvease in the value of polariza-
tion  The dipole-dipols mte astion (0™ & given solute depends upon th» dipole
moment/diclectric constant of the solvent
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