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Suitability of QCM coated with ttb-MPc as sensing
device for BTEX monitoring at room temperature
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Sensitive and selective sensor-systems

for gaseous pollutants monitoring
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Special focus on BTX detection

A serious concern for indoor environments
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Sensor-systems highly relevant for indoor AQC
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Investment on topic?
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Sensor strategy: sensing material
» Aromatic macromolecules
» High m-electrons delocalization

Aromatic interactions with analytes

Adsorption sites for aromatic gas
Adsorption easily reversible

» Modularity of peripheral groups

Tuning of the sensing properties
Modulation of sensitivity, selectivity

» Peripheral electron-donating groups
Higher solubility
~ScosE Strengthening of aromatic interactions
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Sensor strategy: transducing mode

24

Sensing devices

Quartz Crystal
Microbalance

Temperature correction on sensor signal
|:corr = |:meas -K. (TO - T)

K : temperature sensitivity of QCM
T, = 30°C (Zero error)

i

70% of signal drift removed

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY S



Material: coating & characterizations

Thermal evaporation Homogenous |ayers
‘_Vacuum
o @mw Suitable for non-soluble MPc

Monitor
>3m Control of thickness and
deposition rate
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Removal of long-chain groups
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Sensing behaviour: effect of peripheral groups
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Sensing behaviour: effect of metal
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properties
» No significant change on sensing

SrcoskE characteristics
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Performances of tth-MPc based QCM sensors
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Performances of tth-MPc based QCM sensors

Frequency shifts (Hz)
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Sensor performances: limits

No significant response toward CO, H,S and NO, !
Sensors and Actuators B 210 (2015) 398-407

H n‘g Contents lists available at ScienceDirect
I . i Sensors and Actuators B: Chemical vonrods
‘ Fl SFVIER journal homepage: www.alsavier.com/locata/snb
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ASTHMAA project: objectives & strategy

> Discriminated measurements
AR of BTEX

Selective
filtering
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ASTHMAA project: preliminary results

Investigated nanocarbons

Vmicro Vmeso

(em3/g) | (cm3/g)

M - ‘ —— P R " T CE=—=—_E_—=————Eph_——=ee
esoporous ] i o€ -
Lowerssa | COL10 sty | 720 1.00 | 0.30 0.70 || 1.20x10
u Oxygen
CDC /'IEF\ 2190 0.89 0.66 0.23 || 1.80x103 | | sroups
Microporous _ “otemonsremeng. \
Higher SSA
CNR-115 Commercial 1880 0.94 0.64 0.30 2.75x103
- e v +

Modulation of
surface chemistry
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ASTHMAA project: preliminary results

Characterization of benzene adsorption
Temperature Programmed Desorption Mass Spectrometry (TPD-MS)
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ASTHMAA project: preliminary results
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ASTHMAA project: summary

I
CNR-115 :» Lowest desorbed quantity
Lowest desorption temperature
Highest delay of response
High number of Weak forces of hvsi -
» sisorption
oxygen groups adsorption Py X
CGL-10 ‘:.} Highest desorbed quantity
Low delay of response
Highest desorption temperature
Low number of Strong forces :» Strongest
oxygen groups of adsorption physisorption
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