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"Measurement of PM10 and PM2.5 using SAW sensors!

pbased Rayleigh wave and Love wave.
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Introduction

Surface Acoustic Wave (SAW) sensors are used as impaction
plate in cascade impactor for real time measurements of
particulates matter (PM) [1]. An innovative system with SAW
sensors combined to 3 Lpm cascade impactor was developed
in our team for real time mass concentration measurements.
In this study, we compare the PM sensitivity of two types of
SAW sensors. The first one consists of delay lines based on
Rayleigh waves propagating on a Lithium Niobate LiNbO, Y-X
128° substrate and the second one is a based-on Love waves
on AT-Quartz.
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Fig. 1. Real Time Cascade Impactor
prototype with SAW sensors [1]
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Fig. 2. Shematic of cascade impactor
containing SAW sensors [1]

Experimental setup
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1 Digital electronic pressure controller El-Press
2 Particles generator AGK 2000
3 Real-time dust monitor FIDAS 100

4 Dedicated open loop electronics

Fig.3. Schematic of the experimental setup for sensitivity test of SAW
sensors to aerosol .

To perform the sensitivity tests of SAW sensors, we
developed a bench test with reproducible conditions of
particle size distribution and concentration

Experimental results

The sensitivity of the Rayleigh wave sensor based on LiNbO; is
lower than the Love wave sensor based on AT-Quartz for both
PM10 and PM2.5.The response of the SAW based PM 10 and
PM 2.5 sensor is linear, and in accordance with the response
of the reference system monitor.
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Fig. 4. SAW sensors based response changes with PM 2.5 mass
concentration measured by Fidas 100.
The sensor’s sensitivity is estimated by applying a linear fit.
The sensitivity of sensors based on AT-Quartz is 3.10%
(°/s)/(ng/m3) for PM 2.5 and 5.10~ (°/s)/(ug/m3 ) for PM 10.
For sensors based on LiNbO,, the sensitivity is 1.10*
(°/s)/(ug/m?3) for PM 2.5 and 1.10>(°/s)/(ng/m?3) for PM 10.

0.011 |
At-quartz -

LiNbO3 ¥ 128°% — &
o.01 — - —]

0.009 . .
0.008 |- _— —
0.007 [~ - ~
0.00& — B o ] - —

0.005 [~ o —

Phase variation (°/s)
\

0.004

o.003

o.002 — - ]

0.001 ]

0
40 20 20 100 120 140 1a0 130

concentration (pg/m3)

Fig. 5. SAW sensors based response changes with PM 10 mass
concentration measured by Fidas 100.

* An anti-rebound developed layer is under test currently.

Conclusion and perspectives

* An experimental bench test was developed to perform sensitivity tests reproductively.
* The Love wave sensor show a higher sensitivity to PM than Rayleigh wave.
* The sensitivity of both sensor to PM 2.5 is higher than PM 10. This can be explained by the rebound effect.

* The developed system has a great potential for the application of airborne particle detection.
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