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2o YRy o] std 58942 terbium(ll) ¢}-&-& terbium(Il)terephthalic
acid(TPA) 3o 29 33437 § &4 224 A wste ol diste] d-F39ct 8544, pH,
TPAS S Xo oq 35 24 24L& 72 260nm, 6.0, 40 x107*Me] 9 }. Trioctylphosphine
(TOPQ) € Triton X-1000l £31A1A o] 44-& H A& o 3347171 @43 S84 d4s
gon, o] A4 HA $H20L FF%4, pH, TPAY %, TOPOS FX, Triton X-1008] 5
o thabe] ztz} 285nm, 4.5, 4.0 X 107*M, 5.0 X 107°M, 0.05% % c}. Terbium ©]-& A F-1] 24
-84 99 AU £ TOPOE H7hstA @€ AFolE 42 40x107°M~40x107°M, 40X
107*Me] 9132, TOPO& 718t -& A $ol & 47 4.0x107°M~20x107°M, 4.0x107°Me] e}
Terbium( 1) o] &-& & Wy 22 e ws) wafo] & Lshel vhsted zAls}eict.

Abstract : Methods to determine terbium(Il) ion in aqueous solution by measuring the
enhanced fluorescence intensity of terbium( Il ) -terephthalic acid(TPA) complex ion have been
studied. The optimum analytical conditions for pH, excitation wavelength and concentration of
TPA were found to be 60, 260nm and 4.0 X 10™*M, respectively. The fluorescence intensity of
the terbium(Il) complex ion was further increased with addition of trioctylphosphine oxide
(TOPO). In this case Triton X-100 was used to dissolve TOPO in aqueous solution. When
TOPQO was used, the optimum analytical conditions for pH, excitation wavelength, and
concentrations of TPA, TOPO and Triton X-100 were found to be 4.5, 285nm, 4.0 107*M, 50 X
107°M, and 0.05%, respectively. Under the optimum experimental conditions, calibration curve
for Th(Il)} was linear over the range from 4.0x107°M to 4.0 %x10"°M and the detection Limit
was 4.0 X107®*M. When TOPO was used, the concentration range of linear response, and the de-
tection limit were 4.0 x107°M to 2.0 x10™°M, and 4.0 x107°M, respectively. Effects of
interferences from various cations for the determination of terbium([ll) ion were also
investigated.
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Fig. 1. Emission spectra of (a) Tb(I) ion and (b) Tb
(W) ~TPA complex ion in agqueous solution. (a): [Tb
()], 1.0 X1073M: Ao 369nm, (b): [Tb(I)], 1.0 %
107%M; [TPA], 4.0x107*M; pH, 6.0:1,,, 260nm.
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Fig. 2. Emission spectra of (a) Tb{lll) —TPA and (b)
Tb(Il) ~TPA —TOPO —Triton X-100 aqueous solutions.
(a): [Tb(I)], 1.0x107°M: [TPA), 4.0 x107*M; pH,
6.0: A, 260nm, (b): [Tb(Il)], 1.0x107°M: [TPA], 4.
0x107*M; ['TOPO], 5.0x107°M: 0.05% Triton X-100:
pH, 4.5:A,., 285nm.
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Fig. 3. Effect of pH on fluorescence intensity of the
Tb( ) —TPA complex ion in aqueous solution: [Tb
()], 1.0x107°M; [TPA], LOX107*M:A,,, 260nm: Aem
543nm:
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Fig. 4. Effect of pH on fluorpescenee intensity of the
Tb( I} —TPA ~TOPO —Triton X-100 system in aque-
ous solution: [Tb(II)], 1.0 x107°M: [TPA], 4.0 x
107*M: [TOPO], 5.0x 107°M: 2, 285nm ; Ay, 542nm.
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Fig. 5. Effect of TPA on fluorescence intensity of the
Th(M) --TPA complex ion in agueous solution: [Tb
(], 1.0x107°M: pH, 6.0: 2,5, 260nm; A, 543nm.
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Fig. 6. Effect of TOPO on fluorescence intensity of the
Tb( ) —TPA —TOPO —Triton X-100 system in aque-
ous solution: [Tb(I)], 1.0 x107°M: [TPA], 4.0 x
107*M; pH, 4.5 0.05% Triton X-100: A, 285nm: Acm,
542nm.

3.5. Triton X-100 22| A&

Triton X-100& &l %% 2h= TOPOE HolA
2o Ale) 2 vk o) 9 88} Triton X-1002} o
o] Th(I)-TPA-TOPO £ X Th(ll) o] 34
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Fig. 7. Effect of concentration of Triton X-100 on flu-
orescence intensity of the Tb({ Il ) — TPA —TOPO — T'ri-
ton X-100 system in aqueous solution: [Tb(1l)], 1.0
10™°M: [TPA], 4.0 X107*M: pH, 45: A, 2850m: Aem,
542nm.
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AA &3 4992 Triton X-1008] Fxolch 18 oA
Ko F3= uje} FFo] Triton X-1008) F %7} 0.05%Y
o 83347171 74 A AAE dgle) 223d fluor-
escence intensity”} Triton X-1002] ko] v}-$ =l
Zret B AA B4 el A48 98l A= Triton
X-1008] FZo wE 2237 AA e EA gl
Peter 5% o] sodium benzoate—tricctylphosphine
oxide — Triton X-100 & o] & & dysprosium, eu-
ropium, terbium®] 3 3}47]2] 715 B 7% =Fof
A% 0.01M TOPO A #8-<4-& b5 afel] 10%2] Tri-
ton X-100& AH-8-8F u} glet.
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Fig. 8. Effect of the reaction time cn the fluorescence
intensity of the Th(ll) — TPA —TOPO —Triton X-100
system in aqueous solution: [Th(II)], 1.0 X107°M:
[TPA], 40x107*M;: [TOPO], 50x10™°M: 0.05%5 Tri-
ton X-100; pH, 4.5;2,, 285nm; A, 542nm.
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Fig. 9. Giaph of fluorescence intensity versus mole
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aqueous solution: pH, 6.0:2,, 260nm ;A,,, 543nm.
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Fig. 10. Calibration curves for Th(H) in aqueous sol-
ution. (a): [TPA], 40x107*M: [TOPO], 5.0x107°M;
Triton X-100, 0.05%: pH, 4.5: A, 285nm; A, 542nm;
R, 0.9978; LOD, 4.0x107°M, (b): [TPA], 4.0x107'M;
pH, 6.0; 1, 260nm; A, 543nm: R, 0.9992: LOD, 4.0 X
107*M.
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