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Overview
• Prior work (2024) developed updated testing protocol 

for SCR and CO catalysts (discussed at last year’s conference)

• Current effort (2025) reports results of round-robin 
testing comparison of SCR catalyst (available to EPRI members)



Prior Work Summary
Developed a protocol based on laboratory input to 
arrive at a standard test approach for both SCR and CO 
catalysts. 

DeNOx Activity Testing



CO Oxidation Testing



Current Effort
Round Robin Approach
Two honeycomb samples sent from lab-to-lab in traditional 
round-robin fashion with initial lab re-testing at end of 
sequence.

Each lab was asked to make their own geometry 
measurements, and then set the AV at 32 Nm/hr. Since labs used 
the same full length samples, matching the AV will also result in 
the same LV for each lab/sample. This constitutes a semi-bench 
test according to EPRI definitions. Other testing conditions 
were identical within the allowances of the testing protocol.



Sample Characteristics



Samples In Foam Packing For 
Transport



Test Conditions



Test Results
Measured Sample Surface Area

The measured sample surface area deviated as much as ~4% from the mean. 
This results in a deviation in calculated AV vs. actual AV, and consequently 
results in a roughly proportional deviation in measured K-value. Note: this is 
different from a known deviation in AV from the target.



Test Results
DeNOx Activity

A large deviation was present for the K-value (activity) results. Labs were 
consistent in the way that they deviated for both samples, i.e. they were high 
on both samples or low on both samples, possibly indicating systemic 
differences in measurements, versus random error. The deviation was ~ ± 38% 
in K-value, unacceptably large for catalyst management purposes.



Sources of Variability and Errors

1) Geometry Measurements
Activity error roughly proportional to SA measurement error for typical 
catalysts.

2) Setting the NH3/NOx Ratio
Fairly flat K vs. NH3/NOx ratio at 1.2 NH3/NOx, small errors will not have 
large effect

3) Flow Measurements
Activity error roughly proportional to flow measurement error, similar to the 
effect that geometry error. This only applies to errors. Known deviations in 
flow do not have the same effect.

4) NOx Measurement (both inlet and outlet)

5) Flue Gas Leak-By



NOx Measurement Sensitivity

Inlet NOx
Activity measurement not as sensitivity to inlet NOx 
measurements as outlet NOx measurement (see below). 
Error of ±1 ppm causes error of roughly ± 1% to 2% in activity 
at standard test conditions, depending on absolute catalyst 
activity (low activity catalyst more sensitive).

Outlet NOx
Activity very sensitive to outlet NOx measurements. Error 
of ± 0.1 ppm causes error of roughly ± 1.5% to 3% in activity 
at standard test conditions (at 95% deNOx). The higher the 
deNOx during the test, the more sensitive the activity 
measurement is to the outlet NOx. DeNOx needs to be <90% 
for reasonable accuracy requirement, maybe lower.

Critical to 
measurement 

accuracy



Leak-By Sensitivity
Activity very sensitive to leak-by. Error of ± 1% causes error 
of roughly ± 3% to 6% in activity at standard test conditions 
and depending on absolute activity of the catalyst. High 
activity catalyst will be more sensitive to leak-by.

Critical to 
measurement 

accuracy

High-NOx gas

High-NOx gas

Low NOx gas



Future Work

1) Determine the source of the lab-to-lab variability 
and develop approaches for improving agreement 
(QA/QC, instrument accuracy, testing guidelines, etc.).  
This work is currently underway.

2) Apply the same round-robin approach to oxidation 
(CO) catalyst testing.

3) Determine appropriate testing procedures for multi-
function catalysts.



Work Currently Underway
(troubleshooting testing)

1) EPRI will provide participating laboratories with individual 
(identical) catalyst samples so that testing can be carried out 
simultaneously.

2) Perform troubleshooting testing using a standard test 
condition as a start. Compare results “on the fly” with free 
exchange of information between labs to troubleshoot sources 
of error and testing approach differences. Labs are free to test 
as much as needed.

3) Ultimately refine the QA/QC, measurement accuracy, and 
testing approaches needed to reduce the lab-to-lab variability in 
test results.



Conclusions

CT catalyst testing can be complicated compared to coal 
catalyst testing. Current round-robin results highlight testing 
difficulties.

Test results and associated accuracy are highly dependent on 
test conditions and the characteristics of the samples being 
tested  - need to understand the reason for inter-lab variability.

Ultimately, the testing guidelines may be need to be updated to 
better ensure consistent data between labs.

.



Questions?


	Slide 1
	Slide 2: Acknowledgments
	Slide 3: Overview
	Slide 4: Prior Work Summary Developed a protocol based on laboratory input to arrive at a standard test approach for both SCR and CO catalysts. 
	Slide 5
	Slide 6: Current Effort Round Robin Approach
	Slide 7: Sample Characteristics
	Slide 8: Samples In Foam Packing For Transport
	Slide 9: Test Conditions
	Slide 10: Test Results Measured Sample Surface Area
	Slide 11: Test Results DeNOx Activity
	Slide 12: Sources of Variability and Errors
	Slide 13: NOx Measurement Sensitivity
	Slide 14: Leak-By Sensitivity
	Slide 15: Future Work
	Slide 16: Work Currently Underway (troubleshooting testing)
	Slide 17: Conclusions
	Slide 18: Questions?

