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Executive Summary

Fleets, diesel vehicle owners and
truckstops are soon going to be introduced
to a product that aims to help clean the air of
harmful pollutants and may hold the promise
of increasing fuel mileage. Beginning in
2010, most new diesel-burning vehicles will
be outfitted with a pre-exhaust treatment
system that requires regular replenishment
by a specially prepared liquid called Diesel
Exhaust Fluid (DEF).

As this informational paper will describe,
DEF is derived from urea and requires
special dispensing equipment, employee
training and certification processes to
maintain purity. A full discussion of these
handling requirements will be accompanied
by details on how DEF will make its way to
market and projections of its future demand.

A Service of
OPIS White Papers
whitepapers.opisnet.com
© 2009 OPIS

Successful Urea/Diesel Exhaust Fluid
Handling, Storage & Dispensing

Although urea is a widely produced chemical compound used
for years by the agriculture industry to infuse nitrogen into soil, the
term “diesel exhaust fluid” (DEF), a specific composition of urea for
application in transportation, only recently entered the lexicon of the
U.S. fleet industry with the advent of a particular type of clean exhaust
system called Selective Catalytic Reduction (SCR).

Since 2006, DEF (known as AdBlue in Europe) has been a
familiar product in Europe where strict limits on the amount of air
pollutants permitted from diesel exhaust have been in place longer
than in the U.S.

DEF will be required in most 2010 diesel vehicles in order to
replenish the clean exhaust systems using SCR. Because these
systems are sensitive and the material must remain pure, quality and
training are key concerns for anyone marketing or handling DEF.

Distribution networks and certification systems are being
established to meet the anticipated need for quality DEF through
truckstops and retail outlets and to accommodate a wide variety of
dispensing options.

This White Paper will provide a complete picture of DEF’s
history, the political background that’s driving demand, how it is
produced, distributed, safely handled, stored, dispensed and likely to
be priced. And it’ll indicate the future of DEF in the U.S., projecting
future demand for the product and characterizing its role in improving
fuel mileage in fleets and helping to clean the air.
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Flying J Travel Plazas

Ford Motor Company

Freightliner Trucks

Garden State Analytix

General Motors Corporation
Gilbarco Veeder-Root, Inc.
Greenchem-Adblue

Hino Motors Ltd.

Hino Motors Sales, U.S.A, Inc.
Honda

Honda North America Inc
Industrial Solution Services, Inc.
Integer Research

North American SCR Stakeholders 3
International Truck & Engine Co.
Isuzu Manufacturing Services

of America, Inc.

Isuzu Motors Limited

John Deere

Kelley Drye Collier Shannon
(representing PMAA)

Koch Industries

Koch Nitrogen - Industrial Marketing
Kruse KG

Love s Travel Stops and Country Stores
Mack Trucks, Inc.

Magna Steyr

Manufacturers of Emission Controls
Association

Mazda North American Operations
Mercedes-Benz USA (Cars)
Mitsubishi Motors R&D of America
Mitsui Mining & Smelting

National Association of Convenience
Stores

National Association of Truck Stop
Owners

National Renewable Energy Laboratory
- US DOE Office of Energy
Efficiency & Renewable Energy
New England Fuel Institute

Nissan

Oscar W. Larson Company
PACCAR

Petroleum Marketers of America
Association (PMAA)

Petro Stopping Centers

Pilot Travel Centers

Porsche Cars of North America, Inc.

Chapter 8-Retailing (cont.)

Essentially, 80% of diesel vehicle production in 2010 will
feature SCR technology, requiring DEF.

DEF prices are likely to be above $3/gal at least initially until
operational efficiencies in the supply chain and increased volume of
DEF product moved begin to have an effect on price. Smaller contain-
ers may cost more if they are sold as convenience items.

Eventually, access should become as easy as fuel or motor oil is today.

Engine makers have projected fuel economy increases of about
3% but depending on DEF price and dosing rates, that economic
benefit might be mitigated in real-world application.

However, the environmental benefits of SCR systems using
DEF are accepted as a state-of-the-art technology response to EPA’s
clean air regulations and ensure demand for quality DEF is here to

stay.

Potash Corporation of Saskatchewan Inc.
Quixote Group

Rehau

Renault

Robert Bosch LLC

R. W. Mercer Company

Ryder System, Inc.

Shell

Shell Europe

Shell Lubricants - Fast Lubes

SKF

Society of Independent Gas

Marketers of America (SIGMA)

Subaru of America, Inc.

Terra Industries Inc.

The Andersons, Inc.

The Fertilizer Institute

Toyota Motor North America, Inc.
Toyota Technical Center USA, Inc.
Travel Centers of America

Truck Manufacturers Association (TMA)
U.S. Department of Energy (DOE)

U.S. Environmental Protection Agency (EPA)
Valvoline

Venture Point Research
Volkswagen of America, Inc.
Volvo Mack

Volvo Powertrain

Volvo Trucks North America
Yara International ASA

@Terruﬁqir“

ULTRAPURE DIESEL EXHAUST FLUID

[ @

Dispensing System

BRENNTAG M
L4



Successful Urea/Diesel Exhaust Fluid Handling, Storage & Dispensing White Paper Page 13

About Terra Environmental Technologies (TET)

Terra Industries Inc. (NYSE: TRA), with 2007 revenues of $2.4 billion, is a leading international producer of
nitrogen products. Terra Industries Inc. formed TET in 2003 to provide products and services to customers using
nitrogen products to reduce NOx emissions from various sources, including power plants and in other environ-
mental processes such as water treatment plants. TET was incorporated in December 2007.

Terra Environmental Technologies

John Beumler, Manager, Account Development
712293 4610

Jbeumler@terraindustries.com

About SPATCO

SPATCO began operations in Charlotte, North Carolina in 1935 as a distributor and

installer of petroleum equipment. The company quickly expanded into other cities in North and South Carolina
and eventually Tennessee, Georgia, Alabama, Florida and Virginia. Recognizing the value of its franchise and
its dominant market share in petroleum handling equipment, the Company entered the industrial pump
distribution business in the late 1960’s concentrating in North and South Carolina and Eastern Tennessee.

With the new millennium, SPATCO continued its leadership position in liquid handling and
completing a dominant offering of quality products, turnkey services, and exceptionally experienced people.

For over 70 years we have provided a complete assortment of equipment and services for the handling of
petroleum products. We offer turnkey development for any petroleum project, including retail outlets and
wholesale bulk plants. Our unmatched service will keep you pumping long after the sale.

SPATCO

Steve Childers, General Manager
704 596 4373
Steve.childers@spatco.com

About Brenntag

Brenntag recorded global 2007 sales of EUR 6.7 billion (USD 9.1 billion). Today the company operates in ex-
cess of 300 locations with more than 11,000 people in 64 countries. In keeping with the company’s strong
position in world markets, Brenntag is committed to providing value to its customers and suppliers through
superior supply chain logistics, single sourcing, technical assistance and other value added services.

Brenntag offers an unrivalled, extensive and state-of-the-art distribution network for industrial and specialty
chemicals to its suppliers and customers alike throughout the United States and the world.

Brenntag

Alan Smith, Manager, Business Development
248 760 7912

Asmith@brenntag.com
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