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Road vehicles on earth

From 0.1 to 1 billion in 60 years

(3 vehicles/s)

90 million new vehicles/y

(3800 as I spoke, 37ô000 this morning)

Kyoto
(in force 2005)

From 300 to 400 ppm in 60 years

Kyoto
(in force 2005)

(10 x)

(1.6 ppm CO2/y)

12.5 Gt CO2/y

109 vehicles x 104 km/y x 200 g CO2/km  = additional 2 Gt CO2/y



Mean annual NO2 levels: City of London

From a Swiss perspective, the Brexit did not solve the problem! 

Swiss Limit

30 mg/m3

M4

M25

Heathrow
Airport

M25M1

M40

EU Limit

Jan. 1st, 2010

40 mg/m3



not only

We have
some severe
hardware problems too !

Blue Technology: Not green enough yet



The sooting problem

VERT approved filters are BAT, both for diesel and gasoline vehicles
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Combustion exhausts are toxic cocktails

Many ways to get intoxicated, mostly chronic diseases, only CO kills quickly

How toxic are combustion exhausts, what can chemical analysis tell us?

Acute toxicity: - CO, reactive nitrogen compounds (RNCs)

Chronic toxicity: - oxidative stress

- inflammation
- chronic obstructive pulmonary disease

Genotoxicity:       - mutations

- cancer



Adverse health effects of combustion 

exhausts
Benzene, carcinogenic fuel and exhaust constituent

Problem: benzene toxicity

Ambient air EU limit  Jan. 1st, 2010, 1 µg benzene/m3
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Carcinogenesis from benzo(a)pyrene

EU ambient air limit  Dec. 31st, 2012, 1 ng benzo(a)pyrene/m3



Trojan horse, Harbour of Canakkale, Turkey

Problem: Trojan horse effect

�z Nanoparticles penetrate cell 

membranes (alveoli, placenta,

blood cells) acting like a 

Trojan horse

Diesel and GDI nanoparticles act as 

Trojan horses for genotoxic compounds


