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asking more from chemistry®
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Exhaust emissions control technologies for original equipment,
retrofit and aftermarket for all new cars, commercial vehicles,
motorcycles and non-road mobile machinery.
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Selective Catalytic Reduction (SCR) for
reducing Diesel NOx emissions

* Diesels are needed in Europe for low CO, emissions and
low fuel consumption.

» Use of Diesel Particulate Filters (DPFs) eliminate >99% of
the exhaust particles from Diesels.

« Selective Catalytic Reduction (SCR) is a main technology,
with NOx adsorbers (LNT), to reduce Diesel engine NOx
emissions.

« SCR technology enables a high NOx conversion rate,
allowing for low fuel consumption engine design and,
consequently, low CO, emissions as well as low engine-out
particulate levels.

« SCR requires AdBlue® for the supply of ammonia (NH,)
enabling the fast chemical reactions for NOx reduction.
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Selective Catalystic Reduction (SCR)

« SCR technology for mobile applications was developed
from proven SCR technology in stationary applications.

« SCR is mainstream technology for NOx reduction for
HDVs (trucks and buses) since Euro 1V (from 2005).
SCR is in use on Euro IV, Euro V and Euro VI HDVSs.

« SCR is mainstream technology for NOx reduction from
NRMM (non-road mobile machinery) since Stage |lIB
(from 2010).

SCR is in use on Stage |lIB and Stage IV NRMM engines.

« SCR will be mainstream technology, with NOx adsorber
(LNT), for Euro 6 LDVs (passenger cars and commercial

vans) and by the implementation of the Real Driving
Emissions (RDE) procedure for Euro 6¢ (in 2017).
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AdBlue® requirements

High gquality urea solution AUS 32 (aqueous urea solution)
IS defined by the ISO 22241 standard specification for the
reduction of NOx of Diesel engines (urea Diesel) in order
to assist the related industry to fulfil the requirements of
the relevant European emissions legislations.

The ISO 22241 standard may be purchased from any
national standardisation organisation.

The AdBlue® brand is used in Europe for AUS 32.
German VDA is the brand owner of AdBlue®.

Demand for AdBlue® for cars and LCVs is predicted to
escalate over the coming years.

Customer refill of AdBlue® is needed.
It must be convenient and it must be easy.
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AdBlue® market in Europe

nceEd The European base case reaches 7 billion litres by 2025, with the

sharpest growth from NRMM and light duty vehicles
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SCR/AdBlue® for Heavy-duty Vehicles
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SCR/AdBlue® for Heavy

FINDADBLUE.COM
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ADBLUE NEWS

-duty Vehicles

-

AdBlue pumps per country ADBLUE I EUROFE

AdBlug in Europe shows the number of iﬁ

supply points selling AdBlue. Locations 6500
listed under pumps are not listed again
under canisters. .’ 10768

Are you an AdBlue supplier?

Chinese AdBlue® consumption more
than trebles in 2014

Rebecca Hayward - 20 Apr 2015
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SCR/AdBlue® for Light-duty Vehicles
% | EU28 FORECAST FOR SCR-VEHICLES

ACEA

ACEA members - SCR passenger cars - EU28 forecast
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SCR/AdBlue® for Light-duty Vehicles

ACEA

‘ Summary of SCR equiped models

Model line Types 1st
Launch

BMW Group 2013
Daimler AG 22 72 2009
Jaguar Land Rover 7 8 2015
Opel Group 6 21 2013
PSA Peugeot Citroén 21 52 2013
Renault SA 2 4 2015
Volkswagen AG 33 96 2009
Total 96 vehicle series 272 individual models

A remarkable number of SCR passenger car/van models (mostly Euro 6)
have already entered the European market.
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SCR/AdBlue® for Light-duty Vehicles
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Perspective with RDE in mind: The SCR technology will become even a
more widespread technology for NOx reduction in diesel passenger cars
and vans in the future.

m Association for Emissions Control by Catalyst arseL 11




SCR/AdBlue® for Light-duty Vehicles
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An appropriate and convenient AdBlue® infrastructure for our
passenger car and van customers must soon start to be established
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AdBlue® consumption and refill

* AdBlue® refill strategies for today consumption _gitre consumpfion
4 (max. 1,01/1000km) 7 (>1,51/1000km)

cars being developed. v o

. . service strategy ’
 Inter-service refill strategy not |
possible for the future.

- EXxpected increase in individual
vehicle AdBlue® consumption s ”%HI'
driven by RDE requirements. LG

service strategy???

12,5 . I
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0 20
AdBlue-tank velume [l] Source: VW
Annual Diesel car sales (PC + LDT) in Europe 7350000 7350000
LR penetration 0% 90%
Average AdBlue® consumption [in liter for 135 55
1000 km) —- —-
CO, benefit Limited High
Refilling rate outside OEM network < 60% » 759 Source: PSA
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OEM planning for AdBlue® refill

° U rea tan kS deSig ned to :zg:rat;t;lril:fa:\zfiﬁ:tg patterns depending on AdBlue® w
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interim solution as well as ol
pump distribution.
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z 2|
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to CO, reduction. m F'éi u

Pump distribution network

“Partial reﬁll using bottles, when needed Refill by CSTOMER source: PSA
. 2013 — 2017 period 2017* period
Roadmap for AdBlue Refill ! . > »
dealer workshop 51710l can bottle service station (actual:
(50-70 € /refill) (ca. 1,50 €/) (ca. 4,- €/1) 1,15€/1)
waiting time difficult handling S bottles = ca. 10|
Source: VW
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OEM planning for AdBlue® refill
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Needs for AdBlue® In the market

Raising customer awareness on AdBlue®.

Customer access to high quality AdBlue® and convenient refill
of AdBlue®.

Roll-out of convenient AdBlue® refilling at public filling stations
(next to the Diesel pump).
Policy makers demand strict standards for Euro 6 Diesel cars:

— Policy makers also need to help industry to deliver clean Euro 6
Diesels by taking appropriate steps to encourage AdBlue® refilling
at pump station.

— Fuel suppliers need to take up the challenge of AdBlue® supply.

Need for anti-tampering controls to ensure that proper quality
of AdBlue® is used and that AdBlue® dosing is not modified.

Need for robust RDE regulation to ensure that real-world
emissions performance is maintained.
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What is AdBlue“?

AdBlue? is a colouriess, smthetically preduced 32.5% sclution
of very pure urez in deminerzlisad water. AdBlue® is non-toxic.
‘You can use any brand of AdBlu2® in your car or van, provided it
conforms to 150 22241-1.

Which \gehicles require
AdBlue ?

AdBlue” isused 10 help treat the eshaustin diesel cars of vans
thatare equipped with SCR emission control technology.

What should you watch out for
when buying AdBlue®?

Use only branded AdBiue’ that is corractly marked and labelled.
AdBlue® available at filing stations and from sealed containers
should always display the Ad3lue” logo

The quality of AdBlue’ is specifiad by ISO standard 21241-1

Where can | obtain AdBluee?

AdBlue" iz already avalable at maey European filling stations,
wehicle dealers, repairers and motor vehicle accezzory stores. If
nacessary, the lecal dealer for your make of car wil be ableto
name additionalzoerces of AdBlue’.

Example of refillingwith AdEiue” bottle or can.

(

Evropean Automobile

Be Avare des Nerviers

1640 Revstok ~ Relgium
Important:

=

-

-

=

—

AdBlue’ is NOT 2 fusl additive. It isfor this reason that the
wehicle has a saparate AdBlus” tank.

fyos put AdBlue” in your fuel tank by mictate, please do
not start the cngine but ask a garage for help.

Put only AdBluc” in the AdBlve” task. Do not fill the
AdBlue’ tank with any other liquids!

Avoid contsmination of the AdBiue’ and do not mix with
other liquids.

IfAdBlue” & spilt, wipe it off snd rinse with soapy water.

AdEluc® =3 registerad trade mark

of the Yerzand der Auvtomobiindzstria a V. (VDA).
Forfurther mformation see wwwvds.deladtiveor
httpliwww. aces.befrewartice/dise sxhuuat-flud-edblve
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AdBlue® supply at the pump station
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WORKING IN PARTNERSHIP

FOR CLEANER AIR

What are the emission
control technologies?
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