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ABSTRACT. Fluorescence quenching of coumatin 153 and coumarin 481 with N, N-dimethylaniline in vari-
ous solvents was investigated. Quenching rate constants are related to diffusion-limited rate constants to some ex-
tent. It is noted that smaller discrepancy was observed between the diffusion-limited rate constant and the ex-
perimental quenching rate constant when the stick boundary condition rather than the slip boundary condition
was applied for estimating the diffusion coefficients. In nonpolar solvent like cyclohexane fluorescence quenching
is adequately explained by the diffusion controlled process within the experimental error, bul in acetonitrile the
quenching rate constant was estimated to be consistently smaller than the diffusion limited rate constant. This
may suggest that floorescence quenching of coumarin dyes be affected not only by the molecular diffusion but
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also by the intramoleccular process such as charge separation.
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Fig. 1. Stem-Volmer plots for the fluorescence quench-
ing of coumarin 153 with N,N-dimethylaniline in various

solvents (-D- cyclohexane, -O- ethyl acetate, -A\- a-
cetonitrile, -7 - ethanol, -O - ethanol+water).
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Fig. 2. Stern-Volmer plots for the fluorescence quench-
ing of coumarin 481 with N,N-dimethylaniline in van-
ous solvents (-O - cyclohexane, -O - ethyl acetate, -A- a-
cetonitrile, -</- ethanol).
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Table 1. &J2] &-ofo)4 coumarin 1539] HAEE =44 A §F4F x4+

4o viscosity‘ Dzal?-hl W I-Fd]m " kq(e]xp)l
(cP) (m's ) (ns) M s ) M s )
acetonitrile 0.356 2.99x107° 6.5 2.20x 10" 8.00% 10°
ethyl acetate 0.450 2.36x107° 54 1.80% 10" 501x10°
cyclohexane 0.954 112x107° 43 9.51%10° 7.79x10°
ethanol 1.160 9.17x 10" 34 8.33x 10° 9.96x 10°
ethanol (50) + water (50) 1.06 1.00x10°° 47 8.57x 10° 3.62x10°
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Table 2. ®e] fohel|lA] coumarin 4812] FAEE $EAS A FFhg SEAlS

b

P viscosity' Dab Ty Kaite k.,(_exr_))
(<P) (m’ ) (ns) M s™Y M s™hH
acetonitrile 0.348 307x10°° 06 3.05x 10" 1.76% 10"
ethyl acetate 0.440 243%10°° 46 1.88x 10" 811x10°
cyclohexane 0.928 116 x107° 4.1 9.87x10° 1.07x 10"
ethanol 1.14 937x10° " 0.85 1.11x 10" 1.24x 10"
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