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Potentiometric NOx sensors for automotive exhaust using
YSZ(yittria stabilized zirconia) electrolyte

Jinsu Park, Kwangchol Park, and C. O. Park’

Abstract

Two kinds of new NOx sensing mechanism was proposed and examined. One of those was potentiomtric sensor based
on the measurement of decomposed oxygen from NO using YSZ porous diffusion barrier and Pd catalytic electrode. The
sensor based on decomposed oxygen measurement responded to the range of 300-1000 ppm NO in N, environment and
the sensitivities were coincident with theoretical values at 700 and 800 °C but the decomposition rate depended on gas
flow rate. The other sensor was equilibrium potentiometric type using Gd,Os-nitrates solid solution as sensing material.
The sensor using Gd,O;-nitrates solid solution was suitable for NOx sensing at 700 °C in 5 % oxygen and the sensitivity
was 19.3 mV/decade. However, long term stability of the sensing material at high temperature was not sufficient.
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Fig. 1. Schematic diagram of NOx sensor using NOx
decomposition.
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Fig. 2. Optical images of NOx sensor using NOx decom-
position (a) without oxygen pumping cell, (b)
with oxygen pumping cell.
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Fig. 3. Schematic diagram of NOx sensor using Gd,O;-
nitrates solid solution.
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Fig. 4. In the temperature of 700 °C and the flow rate of 300 cc/min, NO sensing behavior of NOx sensor with Pd catalytic

electrode heated at 1000 °C (a) EMF responses with NO partial pressure and (b) EMF as a function of NO partial

pressure.
a) 50 b :
( ) Flow rate 300cc/min Flow rate 150cc/min ( ) Measurc.:d value (A 100ppm ) : 3.5mV
B R Theoretical value(A 100ppm ) : 3.6mV
40 1000 pgm
#® Theoretical value
504 @ Flow rate 300cc/min
9 30 4 flow rate 150cc/min B
= . 40+ & .
= 11000 ppm =
S 20 E 30 .
25| e . 500ppm, E -
20+ #
104—\666ppm — =
. 1500ppm [ 333ppm . 10+ .
L]
0 333ppm 01
200 300 400 500 600 700 800 900 1000 1100

11512 1130 11:48 1205 1223 12:40 12:58

Time

NO (ppm)

I8 5. 1300 °CollA] A2l Pd A2 NOx E3|&E0) 2 AFE3R= NOx A4 9] 700 °ColA9] NO A5 (a) NOF
ol w2 71 usl, (b) A4S Noo| it 2he e
Fig. 5. In the temperature of 700 °C, NO sensing behavior of NOx sensor with Pd catalytic electrode heated at 1300 °C
(a) EMF responses with NO partial pressure and (b) EMF as a function of NO partial pressure.
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Fig. 6. In the temperature of 800 °C and the flow rate of 300 cc/min, NO sensing behavior of NOx sensor with Pd catalytic

electrode heated at 1300°C (a) EMF responses with NO partial pressure and (b) EMF as a function of NO partial
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