N
N

N

HAL

open science

A microsystem for air quality measurement in future
housings
L. Mugherli, A Lety-Stefanska, N Landreau, R Tomasi, C Baroud

» To cite this version:

L. Mugherli, A Lety-Stefanska, N Landreau, R Tomasi, C Baroud. A microsystem for air quality
measurement in future housings. ITUPAC 2019, Jul 2019, Paris, France. cea-02329044

HAL Id: cea-02329044
https://cea.hal.science/cea-02329044
Submitted on 23 Oct 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://cea.hal.science/cea-02329044
https://hal.archives-ouvertes.fr

A microsystem for air quality measurement in future housings

1surl

#00101986
A MICROSYSTEM FOR AIR QUALITY MEASUREMENT IN
FUTURE HOUSINGS

CHEMISTRY ACROSS THE THEMES

2. Sustainable Chemistry, Materials and Resources for the City of the 2050s
L. Mugherli 1, AL Lety-Stefanska 1, N. Landreau 1, R. Tomasi 1, C. Baroud 1.

CEA - Giflyvette (France)

*Corresponding author(s).
Email: laurent. mugherli@cea.fr (L.Mugherli)

Abstract

Nowadays, about half of humanity is housed in cities, a number expected to rise up to more than 2/3 by 2050
[1]. Whether such a prediction is accurate is not relevant, we already experience the major issue that breathing
a reasonably pure indoor air is becoming. Analytical chemistry has thus tremendous challenges ahead, among
which the ability to design sensing elements for continuous air quality monitoring in closed environments.

Functional materials with specific optimized properties are a growing part of modern chemistry and such
materials may lead to disruptive solution in the field of analytical chemistry. For instance, hybrid porous
materials prepared by the Sol-Gel process may be turned into functional sensing materials through careful
formulation and process control [2]. Incorporating such materials into microsystems is one promising way to
new sensing approaches but their integration for sensing purposes into microsystems is far from being
straightforward, which probably explains that it has not been reported yet.

We have developed a microsystem based on an innovative microfluidic design and functional materials
integrations that allows for gas detection and is compatible with continuous air quality measurements. First, we
will describe the specificity of its design concerning micro-reactors fabrication and sensing capability. The
preparation of the microfluidic device from micro-milled brass molds, and the method for fast and neat
preparation of hundreds of individual micro-reactors will be reviewed. Then, the keys steps necessary to
integrate functional materials into this device, such as the control of gelation will be explained. Special
emphasis will be put on the interesting materials behavior within the microsystem. Finally, we will demonstrate
the ability of our microsystem to perform quantitative optical detection of one of the main indoor air pollutants:
formaldehyde [3]. Based on air quality regulation, we will discuss the possibility of using such air quality
monitoring microsystems in housings.
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