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£ ¢ pH73 F8de4 2-thenoyltrifluoroacetone(TTA), n-octanol® Triton X-1002] Zx)3}el] 4]
F2FF AlekEe] HBA717F 2A Srbsk)h E3F o] B Fepe] Latt & AV of 334771 1008
o] F7tstdch FEFH AHEY 2 E=] s 7zt 345 nm} 380 nmolz, Ho) ¥ Aslare 7zt
617 nm, 567 nme]3ic}. F2F AlLEe 37 E F57F 24 1X1077~1X107° M, 1X10 5~1X 1077
Mol AA-oR Frletea, FE2FS IX107UM 282 AebELS 1X10 8 M7A] HAEE 4 9ot

ABSTRACT. The fluorescence intensities of europium and samarium can be greatly enhanced in
the presence 2-thenoyltrifluoroacetone(TTA), n-octanol and Triton X-100 in aqueous solution of pH
7. It was also found that the fluorescence intensity can be greatly increased by the addition of excess
of La**. The excitation and emission wavelengths of europium and samarium were 345 nm, 380 nm and
617 nm, 567 nm, respectively. The fluorescence intensity was a linear function of the concentration of
europium and samarium in the range 1X10°7~1X10"°M, 1X10%~1X10"7 M, respectively, and the
detection limits were 1X 10" "' M for europium and 1X 1078 M for samarium and the luminescence mecha-
nism of the system is discussed.
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Fig. 1. Excitation spectra of Europium ion and Sama-
rium ion. [Eu®*]=1X10""M; [Sm**]=5X10"¢M;
[TTA]=1X10"*M; [Oct]=1X10"*M; [Tx-100]=
0.01%; pH=7.
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Fig. 2. Fluorescence spectra of Europium ion (a) and
Samarium ion (b). [Ev*']=1X10 "M; [Sm** ]=5X
10 *M; [TTAl=1X10 *M; [Oct]=1X10 * M;
[Tx-100]1=0.01%; pH=7.
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Fig. 3. Fluorescence spectra for (a) Eu®*-TTA-Triton
X-100 and (b) Eu?"-TTA-n-octanol-Triton X-100:
[E®*]=1X10""M; [Sm*"]=5X10"%M; [TTAl=1
X107*M; [Oct]=1xX10"*M; [Tx-100]1=0.01%; pH
=7.
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Fig. 4. Effect of pH on the fluorescence intensity of
Euv’* (a) and Sm** (b). [Ev*"]=1X10""M; [Sm** ]=
5x10 *M; [TTA]=1X10 *M; [Oct]=1X10 *M;
[Tx-100]=0.01%.
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Fig. 5. Effect of Triton X-100 on fluorescence inten-
sity. [Ev®*]=1x10""M; [TTAJ=1X10"*M; [Oct]
=1X10"*M; pH="7.
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Fig. 6. Plot of continuous variation method of Eu’' -
TTA. [Ev®*]=1%10 " M; [TTA]=1X10"*M; [Oct]
=1X10"*M; pH=7.
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Fig. 7. Plot of continuous variation method of Eu’" -
n-octanol. [Euw?*]=1x10""M; [Oct]=1X10*M;
[TTA]=1Xx10"*M; [Tx-100]=0.01%; pH=7.
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Table 1. Enhancement factors of Eu®* and Sm®* che-
lates by addition of Y**, La*", Dy**, Lu**

Enhancing ion
Y3+ La®* Dy** Lu®*

Eu** 0 120 20 70
Sm®* 0 51 15 15

Fluorescent ion

(arb. unit)

0o 1t 2 3 4 5 & 7 8 9 10
L] (x10°), M

Fig. 8. Effect of La** concentration on fluorescence
intensity. (a) Euw’*, (b) Sm*: [Eu’"]=1X10""M;
[Sm**]=5X10"%M; [TTA]=1X10"*M; [Oct]=1
X107*M; [Tx-100]=0.01%.
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Fig. 9. Calibration curve of Euv®*. [La’*]=6X10"°
M; [TTA]=2X10"*M; [Oct]=1X10"*M; [Tx-100]
=0,01%; pH=7.
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Fig. 10. Calibration curve of Sm®*. [La**]=6X10"°
M; [TTA]=2X10"*M; [Oct]l=1X10"*M; [Tx-
100]=0.01%; pH="7.
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Fig. 11. Principal path of energy transfer in a chelate
of europium. ISC, intersystem crossing; IET, intramo-
lecular energy transfer. The numbers above the hori-
zontal lines indicate the approximate energy levels
(reciprocal centimeter)®.
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