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Holistic Approach 

to characterize and eliminate                          
toxic substances                                              

emitted by combustion engines 
a challenge across disciplines  

 
A.Mayer / VERT 

«holistic» from «ὅλοσ» not from «hollín» 

 



far too complex  



“ .. esto importa poco a nuestro 
cuento; basta que no se salga 
un punto de la verdad ”  
Miguel de Cervantes   
El ingenioso hidalgo ….  
 
 
 
 
 

far too complex  
Can’t we replace it by 

one black spot of equal 
amount of ink  



No, we can not - 
but in emission policy we are replacing  
 
1000 different hydrocarbons of toxicity ranging 1:10’000 
from ethanol to benz(a)pyren 
by their total mass THC g/kWh 
 
100 different particulate substances of different grain or                
droplet size from water to carcinogenic soot   
by their total mass PM10  
 
2 different  Nitrogen oxides, NO and No2 toxicity 1:10 
by one fictive substance NOx 
 
and base our regulation on that! 
 



What is PM - Mass [mg/m3] of what ? 
mix of unspecified substances – which is the toxic one ?                                         

Milan  Hawai (?) 
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Public Health Science 1993 – 2018 … 
«Total mass of airborne particulate matter 
is the correct parameter for health impact» 
 
Is this true? --  dubito ergo sum  



What happened in Europe                            
and in the USA? 

à PM reduction – PN stagnation 

PM 



Guided by  
Occupational Health 

starting aerosol science in 
mines had defined Particles 
Sizes deposited in Lung 
Compartments in 1959 
VERT: 
SUVA, AUVA, TBG 
required elimination of solid 
insoluble particles 
 < 500 nm 
and to limit each substance 
inividually 



  Starting Biologic Research  
aerosol exposure from different technology  

to human lung cells  
the closest one can be to reality 

 à Metals àNO2 à SOA à Fuels à Lubes à Catalysts  
  

Exhaust sampling 

 

 
Test vehicle 

 

 
  

Test vehicle Exhaust sampling 



 
 Aerosol Society is preparing the Standards  

 

Metrology 
always 

must come 
first 
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      Value chosen: 460 CHF/kg PM10  
                             



We conclude that we 
should exploit our knowledge  
and use our expertise and toolbox  
in order to apply Best Availabel Technology 
to detoxify engine exhaust gases for public health  
 
and we believe that post-Euro6 is a wonderful 
opportunity for this 
so lets see our suggestions  

«What gets us into trouble is not 
what we don’t know 

It’s what we know for sure that 
just ain’t so» 






