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Detection of 2,4,6-Trinitrotoluene by Using

Modified Cadmium Telluride Quantum Dots

A. R. Zarei*, A. Darvish Shahmoradi, H. Zare
Maleke Ashtar University of Technology, Tehran
(Received:09/16/2015, Accepted:11/29/2015)

Abstract

The rapid and simple detection of trace explosives, such as 2,4,6-tri nitrotoluene (TNT), is very important in countering
terrorist threats and pollution of soil and goundwater. Nowadays, quantum dot (QD)-based fluorescent sensors for TNT
detection have attracted significant attention because of the unique features of QDs. In this paper, for the first time, a
novel method using thioglycolic acid-capped CdTe QDs has been presented to assay TNT. CdTe QDs were synthesized
with high quality (2.8 nm) in aqueous phase and were used as fluorescent probe for detection of TNT. The response was
linearly proportional to the concentration of TNT in range of 0.6 to 300 uM with a detection limit of 0.037 uM. The
calculated Stern—Volmer quenching constant was 1293 M. The relative standard deviation for five replicate
determinations was estimated at 3.3 % for TNT with concentration of 140 uM. Studies on the selectivity of this
proposed method demonstrate that only TNT can create an intense signal response (The uorescence quenching
percentages obtained for each analyte were 16%, 7% and 4% for TNT, 2,4DNT and 2NT, respectively). Therefore, the
thioglycolic acid capped CdTe ODs are excellent nanomaterial for TNT detection.

Keywords: CdTe Quantum Dots, Fluorescence, Detection, 2,4,6-Trinitrotoluene (TNT), Thioglycolic Acid (TGA).
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