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B E. AN, N30 & A R B 45 4R 3K = B ( BASPDA ) Schiff 28 4 % E3% 4, #F
R T &FF B Z 2 BASPDA Fe Th(IV) Bed4 69 5 k% v , 2 5 7 BASPDA 3 RARAT &
Al Th(IV) 897 ik, R EMEE 4 1.0 x10 7 mol/L ~2.9 x 10~ mol/L, # i FR
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Properties of Fluorescent Probe for Th** Based on Schiff Base
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Abstract : The fluorescent probe based on Schiff base N, N'-bis ( 3-allylsalicylidene ) o-
phenylened-ia-mine (BASPDA) for the detection of Th** ion was described. It was studied
that the various factors,such as solvents, pH , concentration , interfering ion , affected the flu-
orescence of BASPDA and Th(IV) complex. And an approach was developed for the de-
tection of Th*" based on BASPDA as fluorescent probe. The linear range was 1.0 x
1077 mol/L ~2.9 x 10 > mol/L, and the detection limit was 0.5 x 10~ mol/L.
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BT A BA L S5 SO R IR S R R
AR ECOLRE JT. HAE R 9 IR E R I 43 8 25+
FE N A A A REE O A SC LA A R
Schiff i N, N'-X-3-% PN 3 7K 4 I 4 < R —
(BASPDA) & %% Je ¥ &, WF 5% T 4% Fh (Rl & X
BASPDA FIH: 5 Th(IV) Bl &9 15 e, 857
T BASPDA FOGHRE 38 Th(IV) B i 2.

1 SEEHR

1.1 XE5RF

WYG-10 B9 53 6 BE T, KEEHE R RH
Ry 1A PR W) 5 pHs-3C BB F IR I 1T,
TR AL UV-Vis 8453 HULEHNAT L4
JOGEET ZEEERH R Y B ABR A .

Fr A iR 4 Sk 3 B 5 N, N7 R340 TR R K
Wltes 45 41 7K — e ( BASPDA ) , 2 ISk 7 5 &
AP S FHK A IR GEIR K.

1.2 BRAEH

EEBSFARE W .t Th (NO,), - H,0 BC il
A% 1000 uM 7K, 25 .

1.0 x 10 mol/L %64 BASPDA Fyfiti &
. HHOE B O 2 B R 5T BASPDA % f# £E DMSO Ho
ilfs, 25 H.

Tris-HCl 28 A (0. 05 mol/L,25 C) =
o R R TR 5% ( Tvis ) VRS VAR 5 Eh R T )

ANJA] pH {H B % W . B HCL 3% NaOH 8 5
0.05 mol/ LAY Tris-HCl 2 #h % W il 45 A 7] pH
ONESIS
1.3 5 iEpymE

T 10 mL % & ffi 7, A 100 pL 1. 0 x
10 mol/ LG4 BASPDA VAW, F JE/K £ 1
VERR A2 R N I e SR AT, SR JE A — &
R TR, 7R IR T I SR AN, FE
T, IRA TR WONCE 15 ~20 min, LUEZR A 524
1.4 ZHME

7E 10 mL 255 MU A — 2 5t (9 4 4%
W2 ET BASPDA ¥ ,2 mL Tris-HCl 28 #ft
W, SR 5 H DMSO & 45, #2421 i E 15 min, H
WYG-10 BN BTN AE .

2 HiR5THE

2.1 BASPDA F1HY5 Th(IV) BIBEL & HEIEEINSEiLE
KA. 3 7, 435I E BASPDA S5ECAY)
(5 —TT WSO A5 SR LA 1. i AT,

BASPDA FICA #7E 200 nm 2245 A — Wi, H
KIS — % BRAE i A B W . BASPDA Fil
B A9 B 328 nm F1 310 nm ZbAG FR 58 i W i
W2 B C =N F A n - BRI T AR A
.l F Schiff B N 25 TR, BRI C=N
I n - o BOE RIS R A T WA, A,
BASPDA 54 J& &5 7 2 [a] () i wf ik B BRAT , L & 9
£ 358 nm 1389 nm &b H B FTLbEr Mg
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Fig.1 UV absorption spectra of the probe

(BASPDA) and Th-BASPDA complex
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F1 Th-BASPDA FL& W5 G & 5 & SHGE  H
g E 2 firoR. i AT, BASPDA Fll Th-BASP-
DA P& 96 B RO K43 51l & 378 nm I
382 nm, %< ' fie K& I 43 ) g 490 nm Al
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Fig.2 Fluorescence analysis of the probe and complex
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A T, o0 T HERR pH XRG4 5 0 | DA 2 B
PEFAA MY pH (TG . [ Th** W N 2.9 x
10 ~° mol/L, F§ HCI 5% NaOH & 475 Tris-HCI 2%
AT BN R pH (E R, W 2E pH {HXT BASP-
DA 7GR B RZ i, 25 LA 3.

M & 3 AT BEE pH A3, AR R 05 G
IS RG T RIS 7 pH =4. 5 B, 55
IREN TR KH. 32 KR S 15 BASPDA ¥ HimA
—E R TR R R DGR B R, e SR AR
PR BRI TS - C =N H1 N JFFRE
A, I T ECARS Th* BOTC A7, BEE pH BT K,
BASPDA 5 Th** Hit {37 R 3% 5%, PR 1M 28 Y1 5k 5 24
pH #it 4.5 J5 , B K pH, Th** &5 K%, 5 - OH
SEAHERGITYE  ITREAS T Th* " SECUARMECAL , LA
RZR B FI%. HIL, 568 pH =4. 5 7E} BASPDA i
Th** B2 G R 568 B (1) FefE pHL.
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Fig.3 The fluorescence intensity of system in different pH
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SRH 1.4 097535, 5 A R PR vk B A []
Th** e BE XA R G A e, HZs 5350 WL 4
FE 5. fr I 4 v %0 BEE BASPDA BOMREE R38N, 4
RIS R B e KRR, 76 [ Th** ]/ [ BASPDA |
=1:2 I AR R DO R B R T iR ME. K5 7]
KRR IDOCIRERES Th** BYHREE RIS A
2ITh* 1/[ BASPDA KT 1:2 Ji IR R DGR
BTy B 4 A S YR T 24 Th* ]/[ BASP-
DA =1:2 B} AR R ZOEIRBEIIR B T Fe KAE , i
IUERH Th** 5 BASPDA Z [AIAYECA S 1:2.
2.3.3 LM XRRSRKNIR

H4 45 5 19 BASPDA I A — R B[R] vk i 1
Th* " W R0 pH AR Z 4.5, M2 R R 1)
DR HEE AN 6 FioR. &5 5% 1E Th*
W 1.0x1077 mol/L ~2.9 x 10~ mol/L & [

2.3.2

DY REF BPE BB 5 Th e B R I T AR
LR R, KL G 15 2 0 bR o Bl 28 07 72
Y =30.46 + 1. 07X, MG R EL R 7y 0. 994. Xf =5 1
VAT RE 10 ¥, LS G 3 Fbm v f 22 bk LA
Bl i R R A 2K H RN 0.5 x 10 77 mol/L.
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Fig.4 The fluorescence intensity of system in
different BASPDA concentration
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Fig.5 The fluorescence intensity of system in

different Th4 + concentration
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Fig. 6 Fitting of Fluorescence titration curve of
Th-BASPDA in DMSO solution
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2.3.4  MEFMESLE [Cigand+ Th* +metalion]
e PR

4351 5.8 x 10~ mol/L BASPDA i DMSO
VW A3 A 5 e B A R RN R 4 B I
W, WE9E BASPDA X A [] 4 @ 2+ 19 28 6 ik ¢
PR, R mE 7 Frs. hE T A TR E AR
BF, Th** X BASPDA 11475 ) 3% 5% /F FH ¢ . 3
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Fig.7 The fluorescence intensity of the probe

existing with different metal ions

2.3.5 SEqPESLE

J T BRI A Th B A e Rk
W AE Ho B B 7 LA AT, Th-BASPDA A £ (19756
Ak, HEE RN E 8 Fw. th Al bR T Cut
Fe’ ' Ab R 2808 XHAR ZR 1 2 m B 52 i A5/
T Cu* Hil Fe® " AR IR MUREME B8 WA R &7k
L NSp AT I NS = G P 7/ SRR (18 R o)
FXI ORI R M/, UL, BT Cu®t Fl Fe?”
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FEA A ik Rk,
2.4 LBREE SIS

T BRIy vk S s A A SR R bR v
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Fig.8 The fluorescence intensity of system added

F.I

with other different metal ions

F1 BRAKFEKS Th BiE
Table 1 Analytical results for the determination of

thorium in tap water and waster water

B Th(1V) / Kl a/ N
(mol-L_') (mol-L_]) Il /%
A koK
0 0 —
3.0x107° 2.95" +0.13" 98.3
9.0x107° 9.04" £0.25" 100. 4
JEK
0 0 —
3.0x107° 2.92* +0.21" 97.3
9.0x10~° 8.94* +0.11" 99.3
34 e

ARSEG FEELL A E A A BASPDA 1 A5
BREFH T Bk Th' . 5286 25 LW, Th * 1)
TN BEAEAAR R 7= AL 2 SIS iR i B4, I DAL #E 57
T B S T TS R L. 0 X
107" mol/L ~2.9 x 10~ mol/L, ¥ PR 4 0.5 x
107" mol/L. J34b iy i AR Ty M, R &7, 7T
FHF 52 BRAE i 2347
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