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Materials Science and Technology

Empa investigated the Miinchenstein case

The bridge was constructed in 1875 and deS|gned by Gustave Eiffel _

Collapse of the Munchensteln rallway bridge in 1891
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@ Empa

Materials Science and Technology

Empa also investigated the Genova case
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The bridge was constructed in 1963 1967 and designed by Riccardo Morandl

Collapse of the Genova motorway bridge in 2018 /
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@ Empa

Materials Science and Technology

- build better bridges

- bridging research and applications

- bridging society, research and industry
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Materials Science and Technology

- build better bridges

- bridging research and applications

onliné
conference

- bridging society, research and industry

Welcome to edition 11.2 of the VERT Forum



11" VERT FORUM

Technologies and policies @ Empa
towards zero impact Akademie
combustion engines

E-fuels and syn-fuels to lower CO, emissions

You might remember:

209@©-2020 - flyers were printed,
Cclitiouliilo - menus were ordered,

- the stage was ready!

Empa, Uberlandstrasse 129, Dibendorf
Wednesday, March 18, 2020, from 9:00 to 17:00




SARS Corona viruses:
Acute toxic bio-nanoparticles




11" VERT FORUM

Technologies and policies @ Empa
towards zero impact Akademie
combustion engines

E-fuels and syn-fuels to lower CO, emissions

1 year later, we still
can’t meet at Empa
g2 02 1 due to hazardous bio-

colition SRR .
nanoparticles!

hursday, March 25, 202Tfrom 09:00 to 18:00




As an introduction:
A look back to
previous editions
of the VERT Forum
and milestone achieved



Do particle filter
retrofits work?
What was BAT

those days?

2010

1.VERT Forum
Challenges and

0] iti T
Retrofit Particle Filters

Empa, Dibendorf
Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



Can deNOx system
and filters
work together?

2012

3. VERT FORUM 2. VERT FORUM

iesel Particle Filters Diesel Particle Filter
meet deNO, Technologies ) Technologies

s and Challenges

Opportunities and Future Challenges

Empa, Dabendorf, Uberlandstrasse 129
Thursday, March 22, 2012, 09.00-16.30 Friday, March 25, 2011, 09.00-16.30

Empa, Dibendorf, Uberlandstrasse 129

2010

1.VERT Forum

Challenges and
o —
Retrofit Particle Filters

Empa, Dibendorf
Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



How about biofuels?
(new fuels, new risks,

e.g. PCDD/F formation
in iron-catalyzed DPFs!)

[]
2013 2012 2010

1.VERT Forum

4. VERT FORUM 3. VERT FORUA 2. VERT FORUM
) = ) . . . . Challenges and
Advanced Diesel iesel Particle Filters ) Diesel Particle Filter o o -
Particle Filter- and meet deNO, Technologies Technologies " 5 :
deNO,-TechnoIogies < and Challenges Opportunities and Future Challenges Retrofit Particle Filters

Impact of Biofuels

COMHy;

Empa, Dubendorf, Uberlandstrasse 129 Empa, Dubendori, Uberlandstrasse 129 Empa, Dubendorf, Uberlandstrasse 129 =
Friday, March 22, 2013,09.00-16.30 Thursday, March 22, 2012, 09.00-16.30 Friday, March 25, 2011, 09.00-16.30 Empa, Dibendorf

Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



5" VERT FORUM

Evolution of Diesel
Particle Filter and
deNO, Technologies

Catalysts at Work

Empa, Dibendorf, Uberlandstrasse 129
Friday, March 21, 2014, 09.00-17.00

2013

4. VERT FORUM

Advanced Diesel
Particle Filter- and
deNO,-Technologies

Impact of Biofuels

Empa, Dubendorf, Uberlandstrasse 129
Friday, March 22, 2013, 09.00-16.30

2015

6" VERT FORUM

Particle Filter Technologies

both for diesel vehicles and
gasaline direct injection (GDI) vehicles

genotoxic?

The fate of
genotoxic

compounds
in DPFs?

Empa, Dibendori, Uberlandstrasse 129
Friday, March 20, 2015, 8.30am-4.30pm

2012 2010

1.VERT Forum

3. VERT FORUA 2. VERT FORUM Cha"enges and
iesel Particle Filters Diesel Particle Filter o aas
meet deNO, Technologies ) Technologies
s and Challenges Opportunities and Future Challenges Retrofit Particle Filters

COMNH,);

Empa, Dubendori, Uberlandsirasse 129 Empa, Dabendorf, Uberlandstrasse 129 =
Thursday, March 22, 2012, 09.00-16.30 Friday, March 25, 2011, 09.00-16.30 Empa, Dibendorf

Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



2016 2015

7' VERT FORUM 6" VERT FORUM
Filter and Particle Filter Technologies
deNOx-tech nologies: both for diesel vehicles and

gasoline direct injection (GDI) vehicles
Efficient for both, diesel and

diesél'date genotoxic?

Start of the blue period:
blue technology,
not green enough!

Empa, Dobendorf, Uberlandstrasse 129 Empa, Dubendorf, Uberlandstrasse 129
Friday, March 18, 2016, from 9:00 to 17:00 Friday, March 20, 2015, 8.30am-4.30pm

2013 2012 2010

1.VERT Forum

5" VERT FORUM 4.VERT FORUM 3. VERT FORUM 2. VERT FORUM
; ' : . : Challenges and
Evolution of Diesel Advanced Diesel iesel Particle Filters Diesel Particle Filter o v
Particle Filter and Particle Filter- and meet deNO, Technologies ) Technologies
dENOx Technologies deNO,-Technologies s and Challenges Opportunities and Future Challenges Retrofit Pa rticle Filters
Catalysts at Work Impact of Biofuels

COMNH,);

Empa, Dibendorf, Uberlandstrasse 129 Empa, Dibendorf, Uberlandstrasse 129 Empa, Dubendori, Uberlandstrasse 129 Empa, Dubendorf, Uberlandstrasse 129 =
Friday, March 21, 2014, 09.00-17.00 Friday, March 22, 2013, 09.00-16.30 Thursday, March 22, 2012, 09.00-16.30 Friday, March 25, 2011, 09.00-16.30 Empa, Dibendorf

Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



20 years
P 2016 2015
ce rt I fI cat I O n " VE M 0 1 8 8% VERT FORUM 7' VERT FORUM 6" VERT FORUM
20 years of VERT emission Combined particle filter Filter and Particle Filter Technologies

to ce I e b rate ! control certification and deNOx-technologies deNOx-technologies: ;::\.':; ;:j‘:“ :}2';‘;;1”6“[)” s

Lifelong BAT for emission control of in-use Will blue technology be Efficient for both, diesel and

- ?
and OE~vehicles and PTI green enough kithe futire? d 1A e inie:li;\lwhides t g e n Otox I c

Empa, Dibendorf, Uberlandstrasse 129 Empa, Dibendorf, Uberlandstrasse 129 Em) G 0
- . A A pa, Dibendorf, Uberlandstrasse 129 Empa, Dubendorf, Uberlandstrasse 129
Thursday, March 15, 2018, from 9:00 to 17:15 Friday, March 17, 2017, from 9:00 to 17:00 Friday, March 18, 2016, from 9:00 to 17:00 Friday, March 20, 2015, 8.30am—4.30pm

1.VERT Forum

2010
2013 2012 -

5" VERT FORUM 4. VERT FORUM s e o VbR ORI Cha"enges and
Evolution of Diesel Advanced Diesel iesel Particle Filters Diesel Particle Filter v
Particle Filter and Particle Filter- and meet deNO, Technologies ) Technologies S
dENox Technologies deNO,-Technologies s and Challenges Opportunities and Future Challenges Retrofit Pa l'tiC|e Fi|tel'S
Catalysts at Work Impact of Biofuels

COMNH,);

Empa, Dubendorf, Uberlandstrasse 129 Empa, Dubendori, Uberlandstrasse 129 Empa, Dubendorf, Uberlandstrasse 129
Friday, March 22, 2013, 09.00-16.30 Thursday, March 22, 2012, 09.00-16.30 Friday, March 25, 2011, 09.00-16.30

Empa, Dibendorf, Uberlandstrasse 129

Friday, March 21, 2014, 09.00-17.00 Empa, Dibendorf

Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30




2010-2019

edition 10.0 )

10" VERT FORUM

Best available emission
control technology for
in-use and OE-engines

10 years VERT Forum — A moment to celebrate

20910-2019

aditfen 10.0

Empa, Uberlandstrasse 129, Dubendorf
Thursday, March 14, 2019, from 9:00 to 18:00

5" VERT FORUM

Evolution of Diesel
Particle Filter and
deNO, Technologies

Catalysts at Work

Empa, Dibendorf, Uberlandstrasse 129
Friday, March 21, 2014, 09.00-17.00

9" VERT FORUM

20 years of VERT emission
control certification

Lifelong BAT for emission control of in-use
and OE-vehicles and PTI

Empa, Dibendorf, Uberlandstrasse 129
Thursday, March 15, 2018, from 9:00 to 17:15

2013

4. VERT FORUM
Advanced Diesel
Particle Filter- and
deNO,-Technologies

Impact of Biofuels

Empa, Dubendorf, Uberlandstrasse 129
Friday, March 22, 2013, 09.00-16.30

0 I 8 8 VERT FORUM

Combined particle filter

and deNOx-technologies

Will blue technology be
green enough in the future?

Empa, Dibendorf, Uberlandstrasse 129
Friday, March 17, 2017, from 9:00 to 17:00

2012

3. VERT FORUM

iesel Particle Filters
meet deNO, Technologies

s and Challenges

COMNH,);

Empa, Dibendorf, Uberlandstrasse 129
Thursday, March 22, 2012, 09.00-16.30

2016

7' VERT FORUM

Filter and
deNOx-technologies:

Efficient for both, diesel and

diesél gate

Empa, Dobendorf, Uberlandstrasse 129
Friday, March 18, 2016, from 9:00 to 17:00

2. VERT FORUM

Diesel Particle Filter

Technologies
Opportunities and Future Challenges

Empa, Dabendorf, Uberlandstrasse 129
Friday, March 25, 2011, 09.00-16.30

2015

6" VERT FORUM

Particle Filter Technologies

both for diesel vehicles and
gasaline direct injection (GDI) vehicles

genotoxic?

Empa, Dibendori, Uberlandstrasse 129
Friday, March 20, 2015, 8.30am-4.30pm

2010

1.VERT Forum
Challenges and
o g
Retrofit Particle Filters

Empa, Dibendorf
Uberlandstrasse 129

Friday, March 19, 2010
09.00-16.30



11" VERT FORUM

Technologies and policies @ Empa
towards zero impact Akademie
combustion engines

E-fuels and syn-fuels to lower CO, emissions

The light blue period

has started:
201©®-2021 Synthetic fuels to
Ry 1.0 decarbonize

combustion engines!

Thursday, March 25, 2021 from 09:00 to 18:00
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