Accepted Manuscript .

SPECTROCHIMICA
ACTA

Design and photophysical insights on graphene quantum dots
for use as nanosensor in differentiating methamphetamine and
morphine in solution

Majid Masteri-Farahani, Faezeh Askari

PII: S1386-1425(18)30820-5
DOI: doi:10.1016/j.saa.2018.08.044
Reference: SAA 16419

Spectrochimica Acta Part A: Molecular and Biomolecular

To appear in: Spectroscopy

Received date: 5 July 2018
Revised date: 23 August 2018

Accepted

date: 24 August 2018

Please cite this article as: Majid Masteri-Farahani, Faezeh Askari , Design and
photophysical insights on graphene quantum dots for use as nanosensor in differentiating
methamphetamine and morphine in solution. Saa (2018), doi:10.1016/j.saa.2018.08.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.saa.2018.08.044
https://doi.org/10.1016/j.saa.2018.08.044

Design and photophysical insights on graphene quantum dots for use as nanosensor in
differentiating methamphetamine and morphine in solution
Majid Masteri-Farahani’, Faezeh Askari

Faculty of Chemistry, Kharazmi University, Tehran, Islamic Republic of Iran

Abstract

Fluorescent graphene quantum dots (GQDs) were prepared and utilized as nanosensor for
differentiation and determination of two most common narcotic drugs i.e. morphine and
methamphetamine. The microstructure and optical properties of the GQDs were investigated by
various physicochemical methods. XRD analysis indicated low crystalline nature, demonstrating
the graphitic nature of the GQDs. According to the Tauc plot derived from UV-Vis spectrum, the
optical band gap of the GQDs was determined to ~4.98 eV, assigned to the n—z* transitions.
Cyclic voltammetry analysis of the GQDs determined electrochemical band gap of ~4.88 eV
with HOMO and LUMO energies equal to -6.83 eV and -1.95 eV, respectively. The GQDs were
employed as fluorescent sensing probe for determination of morphine and methamphetamine.
The blue fluorescence of the prepared GQDs under the excitation at 362 nm was quenched in the
presence of methamphetamine and enhanced in the presence of morphine. The detection limits of
1.48 and 0.5 pg/ml were found for methamphetamine and morphine, respectively. This
inexpensive sensing system shows some advantages such as short response time (t < 1min) and
low detection limit as well as nontoxicity.
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