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A SMALL, SIMPLE AND SELECTIVE GAS SENSOR
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Current State of the Art gas sensor Novel approach — Electrochemical detection
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| Reaction examples
Anode, oxidation
<V> (»D * CO +H,0 2 CO, + 2H* + 2e
* H,S 2 S+ 2H* + 2¢
Cathode, reduction
* 2e+2H* 2 H,
Semiconductor (SC) Heater b
layer B
Y 2 i (A)
Al electrodes E H,S > S + 2H"*
Pollutant (P) = CO +H,0 = €O, + 2H
0% rich region { Adsorbs
* From heating the SC (SC) e Reacts with 0% Ox + H* >
- e . . . (» |
E (V vs RHE
e depletion Oxidized Pollutant ( 014V 0.52V 1.23V
* From oxidation of P e desorbs + ]
Induces resistance changg Red H, 2H* +2e” > H,
N L /
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Geometry Single mask | LR bbb [00nm.
T ,EEb.I:LC.BI.LQD_p_I'_Q_C_e_S_S_:> Nafion — 300-600 nm Nafion — 300-600 nm
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Y 1 Si Si Si
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10 mm * Wet oxidation * SU-8: spin coating, OAI/® UV exposure, baking * 100 nm Pt e-beam, liftoff
. S : :
\_ Nafion®: spin coating, baking .
/ Potentiostat \ / . gas \
@F Potentiostat
cas —(\)— Electrochemistry I‘| . i L CO detection
| .|_i U'-- A. The shape of the CVs are typical for Pt in acidic medium. oY C. The shape of the CVs are typical for Pt in acidic medium.
11 * The Ptsurface is available * The Ptsurface is available
S— * The Nafion transports H* correctly * The Nadfion transports H* correctly
B. The CO oxidation peak confirms the ability of the sensor to — D. The CO oxidation peak confirms the ability of the sensor to
e detect CO _l'lj_ detect CO
*e H,50,
v 0.1mollt Vent
0,06 A - Electrochemical characterization 0,2 B — CO oxidation in liquid 0,1 C — CO oxidation in gas phase 0,1 D — Confirmation of observed signal
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Pt-oxides M 0,1 + o N, — baseline™ gg B cyc:e g —CO H2504 cycle 3
1 des i T Y _ -0,06 + — LU —=Cycle -0,06 +
-0,04 reduction __ 150 mV/s o5 A gg CyC:e ; - N2 _ Cycle 10 —CO H2S04 cycIe 4
—200 mV/s —cyce —@Gas phase cycle 8
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Current development
* Integration of a reference electrode layer
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