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DPF- Success-Story 
to clean the air

From a small retrofit pilot fleet                                         

with 10 vehicles in Switzerland 1995

to 125 million DPF-vehicles 2017

A.Mayer / TTM-VERT

AQM 2018 Tehran – VERT-Workshop on DPF Technologies – 23rd January 2018

http://www.flickr.com/photos/22404075@N00/346897596/
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Teheran

Bogotá

Beijing



11 October 2004

but also 

in Europe 

London Smog 1952



London Smog 

1952

during one week died

6’000 persons 

6’000 more next month

London had replaced the 
electric tram by Diesel 
buses 6 month before 

The famous medical doctor        
Sir Percival Pott found 1775 
that soot is the reason for 
carcinoms in chimney sweeps

London Smog 1952
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The Lung  are an open door for toxics                                 
to enter our body since we cannot stop breathing

Repiratory volume/day: 

10 – 20 m3

150 000 000 000 

particles/day

Source: Nature Video / Dr. J. SchiltknechtJ. Schiltknecht MD | Oct. 5th 2017 | Toronto - MDEC
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Translocation into blood circulation
is only possible for solid particles < 500 nm 

J.Schiltknecht MD | Oct. 5th 2017 | Toronto - MDEC Source: McGraw-Hill / Dr. J. Schiltknecht 2015
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International Symposium Ultrafine Particles – Air Quality and Climate

June 11th 2017 |Brussels

Dock Dockery

Boston
Only PM 2.5 correlates 

with mortality

After a 15 years epidemiology study with 15’000 

persons in 6 US-cities this man identified 1993 the 

most important toxic air contaminant as “PM2.5” 

This is PM2.5 in Tehran

but which of these substances

is the most toxic ?

PM 2.5



what makes an Air Contaminant 

toxic ?                                 

 
    

 

Toxicity -Parameters Gases Sulfates

Nitrates

Mineral 

Dust 

Solid 

Nano-

Particles 

invasive (mobility)

penetrate membranes ?
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< 0.1



1

Insoluble 

Solids

 

0.01



1



1

persistant

collected and stored ?

 

0.01



1



1

carcinogen

mutagene, genotoxic ?

 

0.01



0.01
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Histological Research                                       

of lungs compartments from 50 yeary old autopsies



Particles emitted by combustion engines 
are solid and smaller than 500 nm (0.5 μm)



Particles coated by PAH                                       

and decorated by metal oxides

The Trojan Horse Effect 

Black 

Carbon

ans Ash



Teheran BC concentration 
averaged for 2017
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BC at Setad-Station 
in December 2017

Average of 2 days HDDV restriction (17-18 December)

Average of 2 adjacent working days (12-13 December)



Particle Emission 

by all combustion 

engines

Diesel
Sootpeak:   80 nm; 106 

Ashpeak:      10 nm; 107

Petrol

Sootpeak:   40 nm; 105

Ashpeak:    10 nm; 107

Soot and Ash Peaks 



IARC-WHO 1988 / 2012
International Agency for Reseach on Cancer 
Word Health Organization

Diesel Exhaust Carcinogen Class 3 / 1



3 x more death by pollution than from AIDS, tuberculosis and malaria combined

15 x more than from all wars  - in Iran 1 death in four

Financial Losses due to pollution are estimated 6 trillion US$ 

The Lancet-Commission on pollution & health 

published a very large meta study Oct 2017 
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But we have a perfect Solution:

highly efficient Filters are available

-

Corning 1982

TTM 1984

IBIDEN 1998

HJS 2004

NGK 1986



Switzerland startet with Tunneling  1993

„VERT-Filter for each Diesel“

Oct. 5th 2017 / Toronto - MDEC 19



VERT-Certificate

- Filtration > 98%

- for solid particles 20-500 nm

- no secondary emission 

- complete detoxification 

- reliability 

- endurance tests > 2000 hrs

- benefit/cost > 10

- guarantee 2 years

- electronic control



VERT–certified DPF Systems
for different targets and applications



Filtration - 65 DPF VERT tested
25 % > 99.8 % within size range 20-300 nm

 



Improvement of Air Quality in Swiss Tunneling

“no Diesel without filter” since 1997



Retrofit of Construction and Public Transport 

in Switzerland until 1994-2016
and OE First Fit of HDV and LDV 90% in 2000-2017

> 90% > 90%

> 60% > 50%



Learning Curve in  Switzerland
Success need a Vision and Persistance                         

Inspiration & Transpiration

Y 2000: failure rate too high, 15 manufacturer deverified, 2000 hrs endurance introduced



Proof of Success: PN and BC reduced by 

60% at a very busy motorway in Switzerland  
although traffic increased by 30 %

26



Portable Particle Counting 

instruments are available 



Walk through the city and 
monitor pollution by PN

FHNW

Park

main road

main road



EU adopts VERT Criteria in 2006 

for Euro 6 - EU Co-Decision (Art.12, Rec.15 )

• In order to achieve these environmental objectives it is 

appropriate to indicate that particle number limits are 

likely to reflect the highest level of performance with 

particle filters using best available technology

• .. the commission shall introduce particle number based 

limit values at a level appropriate to the technologies 

actually being used.    





DPF-Installations in Europe

and GPF to come   

-

today > 125 million

vehicles with DPF



DPF Retrofit worldwide
• EUROPE:   540’000 (2001-2015)

• USA       :   120’000  

• ASIA      :   545’000  mainly Korea and Japan 



Success for Clean Air in all LEZ

traffic related* black¥ carbon particle concentration in Berlin
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Iran is well on the learning curve

• HD-Diesel-Vehicles:             9’500 !

with DPF                          growing fast

• and starting Retrofit of buses in 8 cities

We will clean the air from carcinogenic

engine emitted nanoparticles

within 10 years



Technology Transfer 

Much educational material available

3 books published    > 300 papers



SUMMARY

• Worldwide > 9 million death per year by pollution

• Mortality by Air Pollution is 95% by EC-Particles

• Main source of EC particles are vehicle engines

• LDV & HDV / Diesel & Petrol / on-road & off-road 

• EC-particle emissions eliminated by DPF/GPF

• DPF/GPF are applicable for in-use vehicles and OE

• EU enforces DPF/GPF for all new vehicles

• > 100 million DPF/GPF guarantee reliability

IRAN has already an excellent policy

and will succeed to clean the air within 10 years
36



Exhaust End Pipe stays clean ! 
onroad > 85‘000 km         offroad > 1000 h








