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Abstract

The sensitive and selective chemosensor for copper(ll) ions (Cu2+) was successfully optimized using the 1,5-
diphenylthiocarbazone (DPT) compound. The result showed that dimethyl sulfoxide (DMSO) in a 9:1 (DMSO:water) ratio at
a pH of 3 was the optimum medium for DPT to act as chemosensor of Cu2+ recognition. The DPT chemosensor did not
encounter any interference from other metal ions, including Fe3+, Ag+, Cr3+, Pb2+, Mg2+, Cd2+, Zn2+, K+, Ni2+ and
Co2+. The presence of Cu2+ led to an absorption peak at 658 nm, where the color changed from cantaloupe to gray-green
color indicating the interaction by the formation of the DPT-Cu complex in 2:1 stoichiometry. The theoretical o-profile
calculation using conductor-like screening model for real solvents (COSMORS) showed the compatibility of DPT with the
DMSO solvent through hydrogen bonding. In the density functional theory (DFT) calculations, the formation energy of DPT
and DPT-Cu were -1113.79645660 and -2435.71832681 a.u., respectively. Under optimal conditions, a detection limit of
6.08 uM for the DPT chemosensor for Cu2+ recognition can compete with the flame atomic absorption spectroscopy (FAAS)
value of 6.21 uM. Finally, DPT was able to provide less expensive, more portable and convenient chemosensor for Cu2+
recognition in environmental water samples. © 2019 Sociedade Brasileira de Quimica.

Author Keywords
Chemosensor; Colorimetric; COSMO-RS; DFT, Test strip

Funding details

International Islamic University MalaysiallUM

Ministry of Higher Education, MalaysiaMOHE

Ministry of Higher Education, MalaysiaMOHERIGS15-133-0133, FRGS15-205-0446

Correspondence Address
Normay E.; Experimental and Theoretical Research Laboratory, Department of Chemistry, Kulliyyah of Science,
International Islamic University MalaysiaMalaysia; email: ernanormaya@gmail.com

Publisher: Sociedade Brasileira de Quimica

ISSN: 01035053

CODEN: JOCSE

Language of Original Document: English
Abbreviated Source Title: J. Braz. Chem. Soc.
2-s2.0-85076956977

Document Type: Article

Publication Stage: Final

Source: Scopus

Access Type: Open Access

ELSEVIER Copyright © 2020 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. & RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1183160889&eid=2-s2.0-85076956977 &sort=&clickedL...



