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Background and motivation
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Goals and methodology

— Goals

¢ Investigate use of DC electrical biasing™ to enhance the NO
response of solid electrolyte-based NO, sensing elements.

= Co-planar sensing elements based on YSZ.
= Vary electrode materials, look for commonalities.

= Vary electrode geometry and T, study effect(s) on response
magnitude and speed.

= Methodology
¢ Substrates fabricated by tape casting and lamination, electrodes
by screen printing.
¢ Tube furnace used to simulate elevated temperature service.
¢ Test parameter boundaries:
=2500.cC8= = 700:3CA
= 20 ppm,, £ [NO,] = 1500 ppm,, [O,] =7 vol%, N, balance.
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Grilli et al., Journ. Electrochem. Soc., 148, pp. H98-102 (2001);




Sensing element geometries, test fixture schematic
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No bias: Strong NO,, response, NO weak
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— Semicircular (SC) geometries.
— Data collected in 7 vol% O,
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Effect of varying |, on NO, responses

Pulses of 450 ppm,, NO, at varying |, AV = f([l,;])
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— Data collected at 600 °C, 7 vol% O,. LSC/Pt, semicircular (SC) geometry.
— "Positive bias": Oxide electrode +, Pt electrode -.
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Alkaline earth-doped chromites yield "NO-selectivity"
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— All data collected with SC geometry, 0/450 ppm,, NO, in 7 vol% O.,.
— Focus further study on LSC.
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Little geometry influence on NO response magnitude

AV = f([l,.s])
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— All elements constructed with LSC/Pt.

— Data collected at 600 °C, 7 vol% O.,.
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Sensing performance with "low" input [NO, ]
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— SC element geometry (LSC/Pt).

— Data collected at 600 °C, 7 vol% O.,.
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Increasing T decreases NO response magnitude
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— SC element geometry with LSC.
— Data collected in 7 vol% O,
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Normalized Voltage (Arb. Units)

Decreasing T mainly affects recovery time

N
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— All data collected in 7 vol% O.,,.
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Summary and future work

— Experimental approach
¢ DC-electrically biased sensing elements on YSZ substrates.
¢ Co-planar electrodes (one oxide, one Pt).

— Results

¢ Enhanced NO response (relative to NO, response) for elements
with LSC and LBC as the oxide. Effect not seen with all oxides.

¢ Linear [NO] dependence with low input NO, extent of linear
regime decreased with decreasing T.

¢ NO response magnitude strong function of T, weak function of
electrode geometry. Step recovery time mainly controlled by T.

= Future work
¢ Study/elimination of step response transient & background drift.
¢ Characterize cross-sensitivity (CO, H,0, etc.).
¢ Explore DC voltage and low-frequency AC biasing.
¢ Extend work to other Cr-containing oxides.
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