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Development of MEMS type sensors dedicated to real-time measurement of mass
concentration in aerosols

Introduction

Since 2013, the International Agency for Research on Cancer has classified atmospheric pollution and the particles that compose it as
compounds "definitely carcinogenic for humans" which can have harmful short and long-term effects on the body

Commonly used systems are limitated because of their large size, their significant sampling times or their costs. Thus, one of the major ways
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of improvement of these systems is towards their miniaturization.

This study couples an airborne particle sampling method with a sub-um air gap resonant bulk mode MEMS mass sensor as an appropriate

option for a real-time aerosol monitoring system.

Airborne particle sampling design
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* Improvement of the sensitivity by modifying the surface structure.
* Development of the electrical measurement allowing the real-time monitoring
* Integration of the electrical part into the impactor system, in order to increase the reproducibility of the measurement.
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particle counting
Impaction 1 (0.45+0.19)ng (1.71+1.18)ng (1096+463)# (75+52)Hz
Impaction 2 (1.8+0.6)ng (3.31+1.16)ng (4400+1400)# (145+51)Hz

Best-fit line defines the experimental sensitivity of the sensors as (53+33)Hz/ng

* The impactor and the MEMS-type mass sensors have been successfully designed, fabricated, characterized and the sensors integrated into the impactor developed.

* The mass of the impacted particles is estimated by shifting the resonance frequency of the MEMS. The sensitivity is estimated at (53+33) Hz/ng which agrees with the
theoretical sensitivity of (44 Hz/ng).
* The proposed solution aims to obtain a micro-sensor allowing real-time monitoring while respecting regulatory directives and standards.
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