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CdSe/ZnS Quantum Dots as Fluorescence Probe for Determination of Pd**
in Simulated High-Level Liquid Waste

ZHANG Zhao-qing"?, BAI Xue', CHANG Zhi-yuan', QIAN Hong-juan'

1. China Institute of Atomic Energy., P. O. Box 275(88) . Beijing 102413, China;
2. China Nuclear Power Engineering Co. , Ltd, Beijing 100840, China

Abstract: A method for determination of Pd*" in simulated high-level liquid waste was studied by
using CdSe/ZnS quantum dots capped with carboxyl as fluorescence probe. Under optimum condi-
tions, the presence of Pd*" results in fluorescent quench of CdSe/ZnS quantum dots. So the quanti-
tative relation between fluorescence of quantum dots and concentration of Pd*" can be built. The re-
sults show that a good linear relationship exists in the concentration range from 0. 04-0. 96 mg/L.
The proposed method is used to determine the concentration of Pd*" in simulated high-level liquid
waste, with the relative bias of better than 8%, and the relative standard deviation(s,) better than
4% (n=6). The recovery ranges from 97. 8%4-109. 1%. The developed method is highly sensitive,
well selective, rapid and economical.

Key words: CdSe/ZnS; quantum dots; Pd*" ; high-level liquid waste

T R B R T S IR ORI R BRI 3 10 R A L BRB S BE TE A
RGO TR /NR B ARGk B B, il TR SO BT B e G L

Y is BHI:2015-03-12; 3T HH#H:2015-11-02
YE& B A 5k IBE (1990—) I Hl ko A LB A= L 2r B fk 2= &l



5 33

K IR 2 : CdSe/ZnS it 1 5 9 HRET A6 DN AFE U0 O W ) P 167

BT H AL 2 YRR AE , A& 0 R i &
UG R P RN R SN S A FAR N 57
X R R U K Y [ BE L P8 O B B R L RRUE PR AT
LGS, EER. R TECHS ZNHTES
J& B R,

Pd & —FhE A 7 B TR TR G
A 3 3 R R A R RO A PR T RS R T 0 R T
v Pd B FESR R . 554, Pd I AEAE 23 52
IO R ) [ A 2 i [ Ao R o 3 9 [0 4R 1)
ST T BOTE B A 1 — 2 B BOE AR #4940 3
BEFLARSY ST, SR W R PAT SR
NUE IS AT

R PATT BRI T A A e B
J - WSO 15 12 R 5 55 2 A 3 v (TCP-
MS) LAk 2 J5 35 S50 4y 6 6 8 1 B 4 T
SR o H R RS 5 B AR AN 5 R RO 15 12
MR E AP EAR AR TIHE R £ 1CP-
MS ELAG A % B8 e A R e S D0 s (E ARG ) ok
AR s FLAL 2 T % T A AE R AR e RN AR
TR N AL O VR PATT R R
R0 R A 1S, F B AN FEA . AR TAE SR
FEUH LA R HE Y CdSe/ZnS HE F . @ —Fh
o0 A5 UL o R VR P B AR O i, LR R
5 S Ak B AR R

1 HEFEE

ARTr 2R F 2R G 3 A R B B 1 CdSe/ZnS
TRGERUR T 1, T TR REX
SN AE—ERAF D BT R — RSO
SRIE—E . W P REA CdSe/ZnS 1 4
FHEARFT (i1 Rk AR PO K AE—E Pd™ ¥
JEEE N - 1 a0 9O 2 B P R A3

K1 CdSe/ZnS # F S5
Fig. 1 Model of CdSe/ZnS quantum dots
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Fig. 2 Excitation and emission spectra

of CdSe/ZnS quantum dots
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Fig. 3 Fluorescence lifetime of CdSe/ZnS quantum dots
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Fig.5 Effect of volume of buffer solution

on fluorescence of CdSe/ZnS quantum dots
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Fig. 7 Photobleaching of CdSe/ZnS quantum dots
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Fig. 8 Calibration curve for determination

of Pd*" with CdSe/ZnS quantum dots
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Fig. 9 Effect of co-existed ions on fluorescence

of CdSe/ZnS quantum dots
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Fig. 10  Effect of irradiation on fluorescence intensity(a) ,

lifetime(b) and Pd*" detection(c) of CdSe/ZnS quantum dots
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Table 2 Composition of simulated

high-level liquid waste(HLLW)

) o S o on 7
(mg e« L 1) (mg e« L 1) (mg e+ L1

Na 25. 000 Sr 1. 138 Rb 0. 388
Gd 1. 650 Pd 1.918 Eu 0.228
Zr 5. 254 Nd 5. 955 Ba 2.355
La 2. 059 Cs 1. 388 Pr 1. 593
Ag 0.172 Y 0.675 Ru 4.638
Sm 1. 292 Ce 0.353 Mo 4. 987
Ni 2.934 Fe 4. 327

3BT ARGy PdT

Table 3 Determination results of Pd*" in HLLW

FRORES AEAR DA/ (mg - L7 AL/ (mg » L™ B/ (mg - L7 Wit/ (mg - 17D BR/ %
1 0.342 0. 320 0. 680 0.338 105. 6
2 0.343 0. 320 0. 656 0.313 97.8
3 0.355 0. 320 0. 695 0. 340 106.3
4 0.335 0. 320 0.678 0. 343 107.2
5 0. 362 0. 320 0.711 0. 349 109. 1
6 0. 367 0. 320 0. 689 0. 322 100. 6
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