Simvultaneous detection of hazardous chemicals

using a novel nanocomposite system

Nafisa Mahbub'!, Samiha Sultana’ 2, Meissam Noroozifar?, Kagan Kerman' 2

(1) Department of Physical and Environmental Sciences, (2) Department of Chemistry, University of
Toronto Scarborough, Toronto, ON Canada

@ nafisa.mahbub@mail.utoronto.ca

BACKGROUND

Benzenediol (BDO) isomers (C,O,H,) of:

)

hydroquinone (HQ), catechol (CC) and resorcinol (RS) and nitrites (NO,)
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* Usage as raw materials or synthetic intermediates in multiple industries

* Acts as environmental pollutants and precursors to human disease
* Lack of methods for simultaneous detection of BDOs and NO," at reduced costs, low time

demands, high sensitivity, and high selectivity

Can this electrochemical sensor effecfiv;i;' and simultaneously detect
BDOs and NO,?
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METHODS

(1) Synthesized of 4-aminothiophenol in sol-gel and multiwall carbon nanotubes (MWCNTs).
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tetramethyl orthosilicate (3-gly01dyloxypropyl)trimethoxysilane

4-aminothiophenol

MWCNT

(2) Added gold cations to modifier and drop casted onto glassy carbon electrode (GCE)
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(3) Converted gold cations on modifier into gold nanoparticles for final structure

£

4

Y, S S

GCE-Modifier Zn plate T Thiol

Audt + 3e > AuNPs Zn = In?t + 2e-

1.0 M HCI

(4) Electrochemical methods of differential pulse voltammetry (DPV)
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Figure 1. Scanning and transfer electron microscopy of the modifier. Figure 2. Reproducibility study with 10 consecutive
DPVs for compounds at constant concentration.
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Figure 3. pH study with DPVs in varying pH. g
Analyte Limit of Recovery Recovery Rate e N - o
Detection Rate in Waste in Hair Dye
(MM) Water (%) (%) Ia 5pA
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Figure 4. Interference study with DPVs at pH 7
NO,- 0.166 104 108 . .
under varying concentration of one analyte and
Figure 5. Calculated limits of detection in control and real samples. constant concentration of others.

The novel sensor presents as an effective detection system for benzenediol isomers and
nitrites, which pose as a major threat to environmental sustainability and human health.

«  Simple, cost-effective method of preparation and maintenance

«  Strong analytical performance with a wider linear range, low detection limits, high
selectivity and significant stability and reproducibility

«  Promising recovery values for determination of compounds in real samples

«  Foundation for future work in constructing detection systems for harmful chemicals
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