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FALH (CACL) L FEB AL T A BR A A 5 BRAR (TU) , K HE 48 R AL 273857 ) s BEER M (Na, PO, VB TH
IR (PAA) RALHT (Eu, Oy) , 8 25 8 b 27 =00 A BR8] s T B R 28 180K BT 38 28 43 4.
1.2 XRBHE
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JEHMmA 5.0 mL,0.6% PAA,0.3 mL,0.01 mol « L '#iflk, ] 1.0 mol « L' NaOH % #% pH &
11.5 &4, F 100 CTm#mEz 4 h.

1.2.2 CdS-Eu([l) @ PO}~ K 1.0mL CdS QDs F 10 mL H @&, i A 0.5 mL pH{HE K 8. 01 Y
Tris ZE W RIGMA 0.6 mL,1.0X10 " mol « L' Eu’" MIiE & PO} o 15 W SRR 5 3 98 F K
ZEMAEA R 5 mL, 1 h J5 I HPEE 1S M 28 Hh-n] WO T 28 4MT T ARG AR AL BUAR

2 HR5UE

2.1 CdS QDs B itk 451

PAA FaiE CdS QDs W2 61 AU OGS, an &l 1 vz, iy B 1Ca) AT A 78 [ R R T 2 h i
CdS QDs 1145¢ 658 BE 1K B 5 K5 24 SO I [ FE 2~4 b P, 5¢ i B2 B AR — 350, {H JH S e R A 2178 L 78
SEANT B R R B, B B 1) T LA W B IRAE 235 nm A0 A W ' B Bl 52 1 B[] £ 185 i 328
TR CAS QDs iy 12 W YK 728 ¥ 38 0. 3 78 43 U6 B ZE R 25 0F T o B8 2 0 B RT3 R ] A RE K i R R
Y SPT R R B HG 0, CdS QDs 1y it Bl 2 380, PRI 98 5 5 B AN T4
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Fig.1 Fluorescence spectra and absorption spectra of CdS QDs

2.2 CdS-Eu( Il ) xRN EBERIREF

2.2.1 CdS-Eu(llD L PO} # A ki Ed’ f85 CdS QDs £ MR IS4 i CdS QDs B4
LG R FE R, W 2 R, BB 2 WA Eu’ Ok EE B OR, CAS QDs 5O o B R K T B 2
Ed’T Y FH 16 pmol « L7'Af, CdS QDs BB (6 5¢ e R AR g 48 K. 24 A PO;~ (phosphate anion, Pi)
i, CdS QDs ff 5 . fiff CdS QDs 265 B K #0982 e KMk 2 38 7T 3k 84. 2804, &l 3 7.
Kl 3 1.1 K CdS QDs;2 K CAS-EuClll) 53~16 i CAS-EuCll)-PO;™ ;E, 2 340 nm. H & 3 A Al 24540
A PO} #JEZE/NT 35 pmol « L', CdS QDs 803 FEE K E 5 PO W 2P 4L AR,
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Fig. 2 Effect of the concentration of Eu’" on Fig.3 Fluorescence spectra of the reaction
the fluorescence spectra of CdS QDs between CdS-Eu(IIl) and POi~
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/N, BB A ALY pH E/N T 10,53 B G U CdS QDs 1975 % 5 BE B IK, B pH {E 19 3 i, CdS
QDs 114 %€ 't 5 BE L 72 #7486 05 2% pH {0 11,5 i, CdS QDs 1145 Y6 5 B ik 1] 5 K5 45 4k 2238 hm pH (i
CdS QDs fy%e i B /i /0. [ 5 W pH EXF CAS-EuC )5 POT 1R MR . i & 5 w] 1. b
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Bl Z 30 s 24 pH A 8. 01 B, %€ i B 34 15t 36 B e K pH ARS8 i, 1A 8 5K o B 1 o ik 00 3 ¥
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Fig. 4 Effect of the pH value on the Fig. 5 Effect of the pH value on the reaction
fluorescence intensity of CdS QDs between CdS-Eu([l[) and POj

2.2.3 PAAmAZMH a PAA RME TR CdS QDs A FEMEM . W& 6 Fros. th & 6 af
HPAAC. 670 I A LB/ PAA X CdS QDs (& ME /N & L CdS QDs 19752 6 58 255 5 il
A PAA BN CAS QDs (755658 B2 3k B i A i it 15 I (] 2E 4, CAS QDs 1 51 548 2 1 i 2 14
s> PAA A5 3] 5~6 mL B, CdS QDs (195 658 B2k 8] e K B AR E. B 7 & 1 al Ay
PAA A #/NT 6 mL i Eu’ % CdS QDs B ZEHE KA () 4128 90. 020524 PAA A KT 6 mL
B, PAA L, Eu’' XF CdS QDs MZEEHE KRB Z 08055 . PAA A X CAS-EuClD 1 & 1 52t
WAL (o) WA BRI . 24 PAA KT 6 mL i A POI J§ CAS-EuClll) {4 5 1 5256 58 B B A
WA 24 PAA #/NT 6 mL B, imA POP J5 CAS-Eu®' 1K R B9 63 BE A B B % & . H 5 mL PAA
FasE iy CdS QDs Hoo€ i B Wk &2 e . B 3% F 5 mL PAACO. 6 20 fE R & it CdS QDs e .
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Fig. 6 Effect of the concentration of PAA Fig. 7 Effect of the concentration of PAA on the

on the fluorescence intensity of CdS QDs reaction between CdS-Eu(l[) and PO}
2.2.4 TUmANZEGH 0 BREFMET . TU M# ™A R ST AE8E CdS QDs M. B, TU fm
A X CdS QDs E@sz‘ﬁﬁfﬁiﬁaﬁéﬁﬁ‘ﬂﬁ WK 8 Pros. i &l 8 Al . B A )3 i) 1A 54 i, CdS QDs 1Y
PG B e S AR TUC0. 01 mol « L) iN AR Z , CdS QDs 19926 38 B2 35 3] I BT 75 1 1 (7] 8k
L EIE B QDs 152658 B IE; 24 TU JJHA@%J 0.3~0. 4 mL, B[] 2 2~4 h i, a] UG %00t
58 B 1 FLARDW REUE 19 CdS QDs. %8 POL 4 CAS-EuC D & R 26K 5200, a9 Frs. gil&l 9 n]
M TU AR N 0.2~0.5 mL i, CdS QDs 5 EuC D fF A5 - Lo sk R % PO M ins s &
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FWRE , HIR R ER A PO W BRI 2 2R s TU i K/hsK R, CdS QDs %
o BEER AL (K &), L. ¥EH] 0.3 mL TU(0. 0lmol « L™ D) &Ry CdS QDs FHF PO (46,

4000 " 350
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Fig. 8 Effect of the concentration of TU on Fig.9 Effect of the concentration of TU on the
the fluorescence intensity of CdS QDs reaction between CdS-Eu([[[ ) and PO~

2.2.5 EAEMRAPw FERTHEWLWEES T HEFARAE P CAS-EuCD E RNz PO 1
. LI LSRR W SR T Na® K, Zn" i KR AP E R 1.0 mmol » L™';Ca®" ,Mg*",
Fe' " ,Pb*" {y i K AP W BE S 100 pmol « L1 Cd* NPT, Mn*" , Fe’ ™, Ag™ [ K e iF W Oy 20
pmol « L™ Co™" ,Cu*" Wi R ARVFWREESN 2 pmol « L' BUAR Ao 1V B8 AH X A0 /0N o AHL S R it 0 2 v mf
FF MR LRI ESEE . H LM F COT LSO * . NO™ , SiOF ,MEE T, =Rk
FRAR S 7S I s IR AR I A T4 B K APk B K F 1.0 mmol « L7 i8] CAS-Eu( D& R A+ POT 19l

B HA B . 700 [
2.3 fREMKZEHESNE 600 |

SRz e CAS-EaC D 5 POT AR R0, 4051 10 s00 |
. E 10 7741, PO W BE AR A . CAS-Eu (Il 1A & 11
DGR BEIR A s B PO e BB . CAS-Eu (I A

& 400 |

—a—0h

RIS HR R A B0 4 POL WK T 35 pmol « L wr el
i, CAS-EuC DK 19 5 65k B 5 POT K B 2RI 104 200 | =
PEXR (R D). 1k WAPRGR MRS k1wl
L B2 5 AR ) B A K 28 02 240 08426 5 T R P

LRPEAH R RBULLF Y N 1 b5 BRI AR 22 R L,
PEAI BRI E] 2 1 b A BR (36) 29 0,078 pmol « L0

7 SR T I B AT AT I 3 A B AR X
JKHFE(F% GB 11893 —1989¢ /K 5t LW A %E R B 73 Ve VG B 12 )X /K BE e AT AR D . POT e B R 4T M
SEI G R LB S5 RN 2 Fros. & 1.2 R4 R : 1.0 mL CdS QDs; 12 pmol « L™
Eu’"; pH{EN 8. 01 E, =340 nm; E,, =515 nm. & 2 W ey oo 2351 3CH J7 3 23 5606 B2 12 I 75 1Y
POI™ BYREE s ¢, g bn HEE W AR 5 cpop— KRR R B IR AR A WAL 5 ¢ O I WSO, i 38 2 W] 200 0 %
5503 06 BE I 5 45 AT U B A 7 12 A5 AR i Y S

# 1 WE PO B

Tab.1 Analytical parameters for the determination of POj

10 2 g I ] £ 52 Wi

Fig. 10 Effect of the reaction time

t/h LA [ )y LEAEE ]/ pnol - L k R

0 AF=10.9+7.27¢ 1.03~35 7.27 0.978 7
1 AF=7.5+9.56¢ 0.78~35 9.56 0.995 2
2 AF=5.1-+10.39¢ 0.72~35 10. 39 0.994 7
3 AF=—2.5+10.99¢ 0.68~35 10. 99 0.993 1
4 AF=—12.5+11. 54c¢ 0.64~35 11.54 0.996 6
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Tab. 2 Determination results for real water samples

FE b ¢1/pmol « L™ ¢;/pmol « L7 e./pmol + L1 crop /pmol + — %
1 0. 20 0.19 6.0 6.09 101.5
2 3.91 4.01 8.0 8.12 101.5
3 2.55 2.83 10.0 10.5 105.0
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Fig. 11 TEM images of QDs
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Fluorescence Recovery and Visual Detections for Phosphate
Based on CdS-Eu(][) System

YANG Hai-ran, YANG Chuan-xiao, SUN Xiang-ying

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In this study, the water-soluble CdS quantum dots (QDs) stabilized by polyacrylic acid (PAA) were success-
fully synthesized. Eu’" ions could efficiently induce clustering of QDs through the carboxylic acid groups on surface of
CdS QDs, which resulted in apparent fluorescence quenching due to energy transfer between CdS QDs. Because the chela-
tion ability between Eu’™ and PO}~ was stronger than that between Eu’" and carboxyl groups.,the fluorescence intensity
of CdS QD gradually recovered when PO;™ were introduced to the CdS-Eu([l[) system. Thus a novel fluorescence recov-
ery and visual method for the determination of PO}~ has been developed based on CdS-Eu(]l] ) system. The present novel

1

assay with a detection limit (3¢) of 0.078 pmol « L™ is very simple and sensitive.

Keywords: CdS quantum dots; Eu®" ; fluorescence recovery; phosphate anion
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