
 
 

 
 

 

PREPARING FOR EURO 7 
 WITH THE  

CATALYTIC STRIPPER 
 

 
Pictured: CS10 Catalytic Stripper with hot outlet 

___________ 

APPLICATION NOTE CI-0013 

Background 
A limit on particle number (PN) has been part of the European vehicle emission 

legislation since the enactment of stage EURO 5b in 2011. Specifically, the UNECE 

R49/R83 regulation defines the measurement set up as part of the Particle 

Measurement Programme (PMP).  

 

Since 2014, Euro 6 (459/2012/EC and 2016/646/EU) has defined the tailpipe 

emissions from passenger cars and heavy-duty vehicles. Euro 6d (Jan 2020) is the 



 
 

 
 

current regulation at the time of writing, with the next phase expected to be Euro 7 

(Euro VII for heavy-duty), which will define the particulate emissions for passenger cars 

and heavy-duty vehicles. Each new limit supersedes the last; Euro 6d permits 600 

billion particles per kilometre (6.0 x 1011 #/km) for cars or per g/kWh (gram per kilowatt-

hour of work done) for trucks. At the very least, the number concentration limits will 

remain the same, but may be reduced. 

 

What will change, is what that particle number represents. For the last decade, PN was 

defined as particles less than 2 µm but larger than 23 nm. The new Euro 7 legislation 

is going to push the lower limit down to 10 nm. Therefore, even with no change in total 

number concentration limit, the change in measurement strategy will make more 

particles “visible” by increasing the measurement range. 

 

 
Figure 1: from Samaras, Z.C., Andersson, J., Bergmann, A., Hausberger, S. et al., “Measuring Automotive 

Exhaust Particles Down to 10 nm,” SAE Technical Paper 2020-01-2209, 2020 [1] 
 

Figure 1 shows a summary from extensive measurements jointly completed in Europe 

across a broad range of vehicles. Vehicles in the upper left quadrant would pass Euro 

6d but fail Euro 7 regulations, due to a high fraction of sub-23 nm particles. There are 

not too many, due to filtration and the technical advancement of modern internal 

combustion engines (ICE), but more stringent legislation is leading the way in 

improving our air quality, as the number of some of the finest particles is greatly 

reduced. 

 



 
 

 
 

The measurement of solid sub-23nm particles is challenging unto itself, but is made 

more challenging for combustion-generated aerosol due to the high fraction of semi-

volatile material. Until now, this has been commonly treated using a heated dilution 

measurement, which is susceptible to measurement artefacts whereby the heated 

thermodilution stage is not sufficiently able to either a) remove all non-solid material or 

b) avoid recondensation of volatile components after evaporation.  

 

To overcome this measurement challenge, the PMP committee have decided to 

mandate the use of the ºCatalytic Stripper (CS) within the VPR system (Figure 2).  

 

 
Figure 2: Schematic of the dilution tunnel measurement system in the PMP protocol 

 

Acronym Definition Acronym Definition 
PSP Particle Sampling Probe VPR Volatile Particle Remover 
PTT Particle Transfer Tube PNC Particle Number Counter 
PCF Particle pre-classifier CS Catalytic Stripper 
PND Particle Number Diluter PND2 Particle Number Diluter 2 

 

The CS is placed between a two-stage (hot and cold) dilution system, and removes 

non-solid particles and gas-phase hydrocarbons. Unlike the previous Evaporation 

Tube, components are not simply evaporated, but chemically removed. The first 

dilution stage operates between 150 – 400°C ±10°C, and dilutes by a factor of at least 

10. The sample then enters the CS (which must be kept in the temperature range 



 
 

 
 

300ºC – 400ºC ±10ºC; Type Approval document 2017/654), whereby semi volatile 

organic compounds (SVOCs) in the aerosol and gaseous phase are converted 

chemically into CO2 and H2O. Solid particles (e.g. fractal aggregates such as soot) 

remain unchanged and pass through the CS into the optional second dilution stage, 

typically operated at ≤ 35ºC, then the sample passes through to the Particulate Number 

Counter (PNC). 

 

New vehicles from 2030 will be mostly electric; do 
particulate emissions matter? 
 

 
Figure 3: Modelled particle mass emitted per year, under three scenarios[1] 

 

Assuming cars emit 1.2 mg/km of particulate matter (which is about 2 mg/mile, and 

EPA limits are 3 mg/mile at the time of writing) Figure 3 [2] shows three possible 

emissions scenarios: 

1) Business-as-usual, with no electrification of the fleet, results in around 120,000 

tonnes of PM emissions by 2040. 

2) 100% of new cars are electric by 2040—emissions are reduced by 17% but the 

existing ICE fleet continue to emit PM at their current rate, hence the small 

reduction. 



 
 

 
 

3) ICE restrictions become tighter, engines cleaner, emit 90% less PM—improved 

injectors, cleaner and alternate fuels, and particulate filters. The reduction is 

close to 50% due to the combination of improvements. 

A car sold today, is typically expected to be on the road for at least 10 years. 

Improvements made today, and next year, will take us into the next decade. 

 

The current on-road fleet today is so large that any improvements in new vehicles sold 

takes significant time to have impact on emissions. Further, without appropriate 

controls on the upstream electricity generation, the particle emissions problem is not 

solved. In fact, as electrification of road vehicles is driven for the main purpose of CO2 

reduction, PM10 emissions from (increased) electricity production are thought to rise 

in the coming years [3]. 

 

To that end, research at the forefront of ICE development is essential. Improvements 

must continue to be made, which will pay dividends in years to come. It is with that 

very ambition in mind, that underpins the new stringent challenges posed by the 

upcoming Euro 7 framework. 

 

What do I need for Euro 7 measurement? 
 

Essentially, in order to comply with Euro 7 (and VII) PMP measurement protocols, 

Figure 1 outlines the required configuration. We are able to integrate our ºCatalytic 

Stripper into a wide variety of measurement systems, with flow ranges from 0.2 LPM 

to 20 LPM, and a variety of voltage and packaging requirements. Please see the next 

page for a specification guideline, read our application note “The PMP Compliant 

Catalytic Stripper”, and get in touch with us directly to see how we can help you prepare 

for your Euro 7 measurements. 

 

Please contact us with your questions regarding how the  

ºCatalytic Stripper can be integrated into your PMP setup ready for Euro 7 

info@catalytic-instruments.com 
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