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Luminescence Enhancement of Tb** lon in Hydrophobically Associ-
ating P(AM-co-PEBA) Aqueous Solution
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Abstract The fluorescence enhancement of Tb®" ion in the aqueous solution of acrylamide (AM) and
4-(w-propenoyloxyethoxy)benzoic acid (PEBA) copolymers synthesized by a template copolymerization
process was investigated. The complex of the carboxyl and the hydrophobic association changed the mi-
cro-environment of Tb* " ion, reduced the number of coordinated water molecules to Tb** ion, so the fluo-
rescence of Tb>" ion was enhanced. The content of PEBA was increased or the PEBA in the copolymer ex-
isted as micro-blocks, and the micro-environment effect was enhanced. Moreover the copolymer could
transfer energy from the light-harvesting phenyl subunit to the Tb*" ion, which prominently enhanced the
fluorescence intensity of Tb®" ion (antenna effect).
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Table 1 Structural parameters of the copolymers

Sample PEBA content X 100 (mol) M, X107°
CP-1 0.15 6.82
CP-2 0.45 6.74
CP-3 0.90 7.03
CP-4 1.5 7.30
TP-1 0.15 5.95
TP-2 0.45 6.45
TP-3 0.90 5.01
TP-4 15 5.32
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Figure 1 Influence of the concentration of TP-4 on fluorescence
intensity of Tb®>* ion (Curve 1) and I3/I; of pyrene (Curve 2)
[T6*" 1=6X10"* mol/L, Ax=290 nm. [pyrene]=2X10 ¢ mol/L; Aex=335

nm
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Figure 2 Influence of the content of PEBA on the highest fluo-
rescence intensity of Tb*" ion
[TH* 1=6X10"* mol/L, ie=290 nm, [TP-1]=15 g/L, [TP-2]=13 g/L,
[TP-3]=10 g/L, [TP-4]=8 g/L, [CP-1]=15 g/L, [CP-2]=13 g/L, [CP-3]=10
g/L, [CP-4]=8 g/L
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Figure 3 The ultraviolet spectra of TP-4
The concentration of TP-4 was 5 g/L; Curve 1 in the absence of Tb*" ion,
Curve 2 in the presence of Tb> " jon; [Tb*']=6X10"* mol/L
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Figure 4 The influence of exciting wavelength on the fluores-
cence intensity of Tb*" ion
The concentration of TP-4 was 1 g/L, [Tb* ]=6X10"* mol/L
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Figure 5 Influence of TP-4 concentration on the fluorescence
intensity of phenyl (curve 1) and Tb*>* ion (curve 2)

Jex=255nm, [Tb* ' ]=6X10"* mol/L
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