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A Nitrogenmonoxidest+ Nitrogendioxides

A Formedin combustionprocesses
N especiallyat highcombustiontemperatures

A >1millionstons peryeararereleasedo environmentin germanyonly

Nitrogen Oxides
A colourlesst brown
A acridsmelling

A greenhouseayas,acidrain
’ Very toxic

s

NO,: -196°C, OC, 23C, 33C, 50C
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1: Introduction dosimeter principle

A Immissionmeasurement

Emission .
y — =>|ow concentrationgppb-range)

Immissiefl

A Emissiormeasurement

=>higherconcentrationgppm-range)
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Temperature
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1: Introduction dosimeter principle
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Fig. 1: Operatioprincipleof a dosimetertype gassensingdevice Fig. 2: SensaesponseSRpuringaccumulatiorphasewith
with a sensitivdayerasanadsorbent concentration(c) andregenerationphase

SourceDoctor'sthesisl. Marr, Materialien fudosimeterartigegGassensoren zur Detektion im ppund im Sukppm-Bereich, Bayreuth, 2016
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1: Introduction dosimeter principle

Requirementdor NQ,-storagematerials

A Selectivestorageof NQ,

A Sufficientholdingcapability
(stronginteractionbetweenNQ, and storagematerial).

A Changeof at leastone electricalmeasuringsignalwhen NQ,
moleculesget stored
Signal musbe proportionalto NQ, load of storagematerial.

A Loadof storagematerial must noinfluencethe adsorptionof the
NQ molecules

=> Potassiurpermanganatevasfoundto

A Anactivelyinitiated regenerationof storagematerial and . .
y J J fulfill the requirementsbest.

measuringsignalmustbe possible.

SourceDoctor' sthesisl. Marr, Materialien fidosimeterartigeGassensoren zur Detektion im ppond im Sukppm-Bereich, Bayreuth, 2016
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Operatingtemperaturefor
dosimetermode
350°C

Platinum interdigital J
electrodes

(Immissiomrmeasuremenppb range
Measurementof heatercurrent X

voltageto control heater

II X I geRsuremenbf heater

J)& ®

R =|Z| / cos(¢) U Ry=U/I
Impedometricsensomresponse —

Supply:Alternatingvoltagewith frequencyfromm | T X wmn A1 1
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Samesensordesignoperatedat highertemperature showsgassensorbehavior!!!

analyte analyte
i [ — s L -
sensitive layer | ———— L= g _
AN =, "Di -.EI; #U; = Operatingtemperaturefor

| AR gassensomode
Platinum "I o _ 650°C
nterdigia Equilibriumbetween adsorptionand ([Emissiomeasurementpm rangd

t .

e desorptionof NQ molecules@ 650C

I I Gassensorbehavior
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Temperature

2. NOx sensor design

ImpedometricsensorresponsegNyquistdiagram

o EquivalentircuitR 1l C: L —
TSensor =635 °C ]
o5 | basic atmosphere: 3 % CO,, 5 % O, 3 % H,0 | Determinationof electricalconductibilitywith alternating current method.
20 f= 100kHz washosen | Systems stimulatedby sinusoidalalternating voltagewith amplitudeU,
S asoperatingfrequency| and angulafrequency 8 L
@15_ i Y Y8EIO
S g
o o | Systemansweris analternating current signalwith amplitudel, and
/./'/ T | displacementinglev .
5] < e i O Q8DEIO0 ¥
0 N — \,\A Operatingfrequency
° > 10 15 20 25 30 ashighasneeded
Re(Z) / ke to stayawayfrom electrodeeffects
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2: NOx sensor design

Nyquistdiagramwith and w/o NOconcentration

A Operatingtemperature6354C (gasensorbehaviou)
A Basic gaatmospherg(GG)contentsof N,, O,, CQ and HO
A Semicircledescribesconductivityof NQ sensitivelayerover

frequency
(Resistancelecreasesvith increasingNQ, concentratior)
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