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A QDs-based microfluidic device for the fluorescence detection of Cd’"

and Pb’* ions based on ion imprinting technology

WANG Guan' QI Ji* QI Angin® ZHOU Jun=ui’ LI Bo-wei > and CHEN Ling=in" *( 1. Yantai
University Department of Chemistry and Chemical Engineering Yantai 264005; 2. Key Laboratory of
Coastal Environmental Processes and Ecological Remedation Shandong Provincal Key Laboratory of
Coastal Environmental Processes Yantai Institute of Coastal Zone Research Chinese Academy of
Sciences  Yantai 264003; 3. Department of Environment and Materials Engineering Yantai
University Yantai 264005)

Abstract: A novel quantums dots ( QDs) based microfluidic chip device was proposed for the specific
and sensitive detection of Cd>* and Pb**. The glass fiber paper was activated by grafting with CdTe
QDs to gain the fluorescence signal. Based on the ion imprinting technology the Cd** and Pb**
imprinted polymers ( CddIP and PbIP) were synthesized by using APTES as a functional monomer
and TEOS as a crossinking agent on the surface of the glass fiber in paper. The paper@ (QDs @ Cd-
IIP and paper@ QDs @ PbIP were applied for the detection of Cd>* AND Pb’" in lake sample. The
proposed method indicated that the cadmium ion imprinting fluorescent sensor demonstrated a good
linearity from 0.05 to 80.0 pg/L for Cd** with the limit of detection of 0.01pg/L and 0. 10 to
78.0 wg/L for Pb** with the limit of detection of 0. 03 pg/L. The recoveries of paper@ QDs @ Cd-
IIP and paper @ QDs @ Pb-IP were from 98.0% to 104.0% and from 99.4% to 103.4%
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respectively. Furthermore this method provides quantitative information of the detection of heavy metal
ions in the environmental monitoring.

Keywords: CdTe QDs; Glass fiber paper; Ion imprinting polymer; Cd** and Pb**
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Proposed mechanism for preparation and imprinting process of IIP on the surface of glass fiber paper

( 2A);

2B) ; cddIp ( 20).

2 paper@ QDs@ CdIP
Fig. 2 SEM images of spaper@ QDs @ CdIP
( A) bare glass fiber paper; ( B) CdTe QDs grafted on the glass fiber paper; ( C) PQHIP and the CdTe QDs bounded on the

glass fiber
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Fig. 3 The fluorescence intensity of paper@ QDs @ PQ-IP at different concentration of Cd** and Pd’*
(A) paper@ QDs @ Cd-NIP; ( B) paper@ QDs @ CdIP; ( C) paper@ QDs @ Pb-NIP; (D) paper@ QDs@ PhIP; ( E) the
corresponding Stern—Volmer plot curve of the paper@ QDs @ Cd-IP ; ( F) the corresponding Stern-Volmer plot curves of the paper
@ (Ds @ Pb-IP; The experimental condition were pH =7. 0 under room temperature; The excitation wavelength was 396 nm and

the slit widths of emission and excitation were 5 nm.



2.6 CddIP@ QDs PbIIP@ QDs Cu”* CdTe
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Fig. 4 The phetograph of selectivity of paper@ Cd-IP and paper@ QDs in the presence of different interfering ions
( A) Selectivity of paper@ QDs @ CdIP and paper@ QDs @ Cd-NIP; ( B) paper@ QDs @ PbJIP and paper@ QDs @ Pb-NIP for
solution of different interfering ions. The concentration of Cd** and Pb>* ions were 20 pg/L and the other ions were 100 wg/L

respectively (n=35) .
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Table 1 Detection of Cd>* and Pb** in lake sample

Background Added Founded
Sample Recovery/% RSD/%
(ng/L) /( pg/L) (pg/L)
2.5 5.0 7.40 98.0 0.8
Cd 2.5 10.0 12.90 104.0 0.9
2.5 30.0 32.13 98.8 0.8
2.0 5.0 7.17 103.4 3.1
Pb 2.0 10.0 12.12 101.2 3.8
2.0 30.0 31.83 99.4 0.9
3
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