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The enhancing effect of 3,5-dichlorophenol on the fluorescence intensities of the
AI(IIT) - 8-hydroxyquinoline complex in a surfactant micelle was investigated. To exam-
ine the enhancement mechanism, the fluorescence properties of the Al(III)-8-hydrox-
yquinoline complex in surfactant micelle containing 3,5-dichlorophenol were measured
by a fluorescence-lifetime instrument. The radiationless transition- rate constant (k)
decreased compared with %, in a surfactant solution without 3,5-dichlorophenol. This
result indicated that Al(III) - 8-hydroxyquinoline complex can be protected from the bulk
water as a quencher by using 3,5-dichlorophenol through hydrogen bonding. A non-
ionic surfactant micelle was separated as an organic phase from an aqueous phase above
the cloud point. Therefore, Triton X-100 of the non-ionic surfactant was used as an
extraction solvent for the AI(III) - 8-hydroxyquinoline complex in the presence of 3,5-
dichlorophenol. As a result, dichlorophenol enhanced the fluorescence intensity of the
AI(III) - 8-hydroxyquinoline complex in. the Triton X-100 phase. The relationship
between the 3,5-dichlorophenol concentration and the fluorescence intensities of the
Al(III) - 8-hydroxyquinoline complex in the surfactant phase was studied.
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Fig. 1 Effect of 3,5-dichlorophenol concentration
on relative fluorescence intensity of AI(III)- 8-
hydroxyquinoline complex in surfactant solution

M: 1.6x10°M SDS; @: 3.3 X 10"* M TritonX-
100; [J: reagent blank of ll; O: reagent blank of
@ ; AI(III): 20 ppb; 8-Hydroxyquinoline: 5.0 X
10" *M; pH: 5.0; Temperature: 25C ; Standing
time: 10 min; Ex = 384 nm; Em = 520 nm
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Fig. 2 Effect of 3,5-/2,6-dichlorophenol concen-
tration on relative fluorescence intensity in SDS sur-
factant solution

B : 3,5-dichlorophenol; @: 2,6-dichlorophenol;
[1: reagent blank of ll; O: reagent blank of @;
Al(IIT): 20 ppb; 8-Hydroxyquinoline: 5.0 X 10™* M;
SDS: 1.6 X 10" M; pH: 5.0; Temperature: 25C;
Standing time: 10 min; Ex = 384 nm; Em = 520 nm
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Table 1 Fluorescence properties of Al(III) - 8-hydroxyquinoline complex in the presence of 3,5-dichlorophenol

in SDS surfactant solution at 298 K

SDS (1.64 X 107 M) SDS (1.64 X 1072 M)

(1.64 >S<Dl%_2 M) 3,5-dichlorophenol 3,5-dichlorophenol

) (0.005 M) (0.0075 M)
Molar absorption coefficient £/1 mol 'em™' 5900 (384 nm) 5800 (384 nm) 5600 (384 nm)
Fluorescence quantum yield o 0.052 0.071 0.074
Fluorescence lifetime 7/ns 7.37 9.22 9.67
Natural radiative lifetime 7o/ns 140 130 130
Fluorescence emission rate constant ke/s ' 7.02 x 10° 7.72 % 10° 7.69 % 10°
Radiationless transition rate constant kq/s ' 1.29 x 10° 1.01 x 10° 9.57 x 10’

a) standard ; quinine sulfate (1.0 X 1077 M, 0.5 M HsSO,), Aex = 366 nm, ¢ = 0.55
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Table 2 Fluorescence properties of Al(III) - 8-hydroxyquinoline complex in the presence of 3,5-dichlorophenol

in TritonX-100 surfactant phase at 298 K

TritonX-100
(9.95 X 10" * M)

TritonX-100 (9.95 X 1072 M)
3,5-dichlorophenol (0.01 M)

Molar absorption coefficient £/1 mol”' cm ™'

Fluorescence quantum yield ¢
Fluorescence lifetime 7/ns

Natural radiative lifetime To/ns
Fluorescence emission rate constant kg/s”
Radiationless transition rate constant kq/s '

4400 (384 nm)

4500 (384 nm)

0.046 0.057

8.56 10.8

189 ©191
5.31 X 10° 7.93 % 10°
1.12 x 10° 8.74 % 107

a) standard; quinine sulfate (1.0 X 107" M, 0.5 M HySO4), Ao = 366 nm, ¢ = 0.55
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Fig. 3 Effect of initial 3,5-/2,6-dichlorophenol
concentration on relative fluorescence intensity in
TritonX-100 surfactant phase

M : 3,5-dichlorophenol; @: 2,6-dichlorophenol;
[J: reagent blank of l; O: reagent blank of @;
Initial A1(III): 20 ppb; Initial 8-hydroxyquinoline:
5.0 X 10™* M; Initial pH: 5.0; Temperature: 25C;
Standing time: 20 min; Ex= 384 nm; Em = 520
nm; Total volume: 50 cm®
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