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What are NO and NO2? 

NO (nitrogen monoxide) and NO2 (nitrogen 
dioxide)  are pollutants that our vehicles release. 
 
Because these can cause harm to the 
environment, the release of them by vehicles is 
regulated by the EPA (Environmental Protection 
Agency.) 
 



Why do we have to change the 
NOx sensors that we have now? 

At different time intervals, the EPA will announce that 
the levels of NOx that is released must be reduced. 
We must lower the NOx emission requirements as the 
EPA regulations become more stringent. 
This includes being able to detect smaller amounts of 
NOx. 
As we work to make new sensors that will 
accommodate the new regulations, we are looking at 
the cost efficiency of materials as well as the 
effectiveness to meet these new regulations. 



Yttria Stabilized Zirconia based 
NOx Sensor 

 
NOx sensors are used in diesel 
exhaust systems. 
YSZ is the most common sensor 
used. 
 

1. The sensor must withstand high temperatures  

(600-800℃) for long time periods. 

2. The sensor output signal should be insensitive 

to the moisture content. 

3. The sensor should provide stable signals even 

in the absence of oxygen. 

4. The sensor needs to be inexpensive. 

 



The Electrolyte and Electrode Switch 

Typically Ysz electrolytes are dense and are 
accompanied by porous electrodes. 
Recent studies have found that porous Ysz can 
improve NOx sensing. 
This switch is accompanied by dense electrodes. 

This is the method we are using in our research.  We are using 
Gold wire as the electrode. The Ysz is the now the electrolyte. 





The Reasons for Using  
Scandia Substituted Zirconia 

Scandia has a higher ionic 
conductivity than yttria which 
may increase sensor 
sensitivity. 

This is good because: 
Scandia is in the same group on the periodic 
table as yttria, so it should have the same 
properties. 
Scandia's atomic weight is significantly less 
than that of yttria. 



The Methods Used in the 
Characterization of Our Samples 

Impedance Spectroscopy is used to determine the rate of 
the reaction 
The NOVA 2200e-Surface Area and Pore size Analyzer to 
determine the porosity of our material 
The SEM (scanning electron microscope) was used to look 
at our samples by essentially reading the feedback from the 
electrons hitting atoms of the sample. 
The optical microscope was also used to look at the micro- 
scale surface and details of our samples. (This is the 
methods that I was most involved with.) 



The Differences of Our Samples 
with the Optical Microscope 

Yttria substituted zirconia sample Scandia substituted zirconia sample 



Continued Research 

At this time the research is not complete. The 
texture of the scandia sample is not consistent 

with the texture of the yttrium sample.  This could 
be due to a slight difference in the technique that 
was used with the scandia sample. Binders are 

being obtained in order to recreate a more 
uniform sample and then the scandia sample will 

be remade and tested. 
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