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I. Abstract

Gas detectors attract many research interests due to their wide applications in the areas of environmental monitoring, homeland security, anti-terrorism, industrial quality control, etc. In this work, presents the development of a sensitive integrated and in-line modular platform for detection of toxic gases in a dusty environment where many microscale particles are presenting in the environment. The platform encompasses three main modules including a microfluidic system for in-line and continuous filtering of the dust from the inlet gas, an adsorption unit for toxic gas adsorption encompasses a reservoir filled with Zeolite X13 nanoparticles and a novel 3D microwave circuit for the gas detection. Gas sensing is performed using microwave resonators based on the gas adsorption-induced change in the permittivity of the adsorbent material. The proposed platform is specifically designed for harsh environment where the high humidity, high temperature and dusty and polluted air results in numerous false positive and true negative errors. Simulation study of the gas filtering (for dust removal) and microwave-resonator sensitivity study have been performed and optimized. The results showing high dust separation from the main inlet flow with performance of ~90%. Furthermore, the microwave resonator simulation results show that at 2.5 GHz, we can see a clear contrast that can be used for toxic gas detection. The presented results showing a proof-of-principal that the proposed platform as a sensitive platform for toxic gas detection.
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Hamid Sadabadi is an entrepreneur and researcher in the field of Microfluidics, Lab-on-a-chip, sensors, and biosensors. He has completed his PhD in microfluidic from Concordia University in Montreal. He is recipient of 8 prestigious awards/scholarships inducing Quebec Doctoral Merit Scholarship and University of Calgary Eyes High Postdoctoral Fellowship where he did his postdoc research. He is a co-founder and principle microfluidic engineer at Wireless Fluidics, a sensing technology development start-up). His main research interests are developing biosensing technologies at Wireless Fluidics. He has published more than 12 US patents, one book chapters, and more than 16 articles in reputed journals.  

V. Presenting author details



Full Name: Hamid Sadabadi
Email id: hamid.sadabadi@ucalgary.ca 

Contact number: +1-780-716-6461

Linked In account:  https://www.linkedin.com/in/hamid-sadabadi/
Session name/ number:

Category: (Oral presentation/ Poster presentation): Oral – (online-maybe)











image1.png
x| MicoaT® American Universit, X | [l 3rd International C- x | § CFP

& mailgoogle.com/mail Kfas/KtbxLxgNLbGBI vwsjRVnCCFabal

& [l Design Drawing.png

Filtration Module (Spiral Microfluidics)

x | B Account Applicatic: X | (B Mail - Hamid Sadal: X | B AlICFPs for microc X | G dusty environment X

jector=18imessagePartid=02

& Open with CloudConvert | ~

Sampling feed

Clean sampling analytes
—

el B9 o

Adsorption module

Show all

Q) fm ENG




image2.png
BB

500

HFSSDesignt

000

500

-10.00

1500 -

2000

2500

3000

3500

Cuveinto |

— das.)|
Setupt: Sweep

4000

sho




image3.jpeg
tracks-1
ticis Rosidence Timo





