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Highly Sensitive Ag* Sensor Based on Citrate Capped CdS Quantum Dots

DONG Yu-Ming WANG Guang-Li LI Zai-Jun
(School of Chemistry and Chemical Engineering, Jiangnan University, Wuxi, Jiangsu 214122)

Abstract: Water-soluble citrate sodium capped CdS quantum dots  (Cit-CdS) were prepared using a simple method.
The effects of synthetic conditions such as the molar ratio of Cd/S, pH value of reaction solution, reaction
temperature were investigated on the photoluminescence properties of CdS. In the presence of thioglycolic acid,
the photoluminescence intensity of CdS was greatly enhanced by Ag*. Based on this phenomenon, a highly
sensitive Ag* sensor was developed. The sensor showed a linear response to Ag* in the concentration ranging from

5.0x10” mol-L™" to 2.0x107° mol-L™", with a detection limit of 1.0x10” mol-L™".
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Table 1 Fluorescence of Cit-CdS obtained with different Cd/S molar ratios

Maximum emission wavelength /  Fluorescence intensity /

Maximum emission wavelength /  Fluorescence intensity /

neydns nedns
nm a.u. nm a.u.
0.8 592 108 1.8 538 786
1.0 576 119 2.0 535 320
1.2 574 201 2.5 528 300
1.5 567 348 3.0 520 250
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Fig.1 Fluorescence spectra of Cit-CdS prepared at
different pH values
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Fig.2 Fluorescence spectra of Cit-CdS prepared at

various temperatures
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Fig.5 Fluorescence spectra of Cit-CdS (a), Cit-CdS after
addition of 1.0x107° mol- L™ Ag* (b), and Cit-CdS
after addition of 1.0x10° mol-L"Ag* and 5.0x
10® mol - L™ thioglycolic acid (c)
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Table 2 Effect of coexisting foreign substances

Coexisting Concentration coexisting / Relative error / Coexisting Concentration coexisting / Relative error /
substances (pmol - L) % substances (pmol - L7 %
K* 100 -0.5 Fe 20 -1.0

Na* 100 -1.0 Pb* 20 -2.6

Ca* 50 +1.2 Ni* 50 -0.5

Mg* 50 +1.7 Mn? 50 -14

Ba®™ 50 +0.7 In* 50 +4.0

Co™ 50 -0.9 Fe* 10 -3.8

Cd* 50 +4.3 Al 50 -3.0

Cu* 10 -4.5
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Fig.7  Absorption spectra of Cit-CdS (solid line) and
Cit-CdS after addition of thioglycolic acid and
Ag" (dashed line)
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