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UREA

Urea industry evolves to face
extreme challenges

Mr. Mark Brouwer is genuinely enthusiastic about the urea industry
and fascinated by its complexities, and how extreme conditions
and inherent dangers are managed with constantly evolving
technology and materials. That he is an expert in this niche field of
industry goes without saying since in the twelve years he worked
for Stamincarbon, he visited more than 100 urea plants all over the
world. He talked to Stainless Steel World about the evolution of
the sector and how the internet can help to provide solutions.

By John Butterfield & Joanne McIntyre

“I’m very enthusiastic about urea plants
because they’re so interesting!” says Mr.
Brouwer earnestly. “The processes are
complicated, with the product going
through liquid, gas, and solid phases and
components such as ammonia and CO2
interacting with each other differently
under the various process conditions. It
takes a lot of experience to understand
how these components behave under high
temperatures and pressures. The
mechanical side is even more difficult
because of the presence of highly

corrosive ammonium carbamate. On top of
that, hydrogen in the feed stock means
urea plants have a potential explosion risk.
It’s a real challenge to understand, control
and handle these problems.”

Evolution of urea plants
“Urea plants continue to evolve,” explains
Mr. Brouwer. “Recently Stamicarbon
introduced pool condenser technology,
which has dramatically changed the
fundamentals of the condensation step in
the high pressure synthesis of the urea

plant. The introduction of 25-22-2 stainless
steel some 30 years ago and the Safurex®

duplex today have dramatically improved
the performance and safety of urea plants.
Corrosion is the biggest challenge and the
development of the new Safurex® duplex
raises the possibility of deleting oxygen
from the urea process, which would solve
many safety problems, says Mr. Brouwer.
When the first urea plants were built the
corrosion issue was addressed with gold
and lead liners in the pressure vessel. Later
stainless steel was used, and for a long
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time 316L Urea Grade was the material of
choice. Thirty years ago 25-22-2 stainless
steel was in favour and in the last ten years
duplex has been used in high corrosion
risk areas. “ For example Safurex® duplex
offers advantages for both combating
corrosion and in weight savings as its
higher strength means equipment is lighter.
Furthermore the thermal coefficient for
expansion of Safurex® is similar to carbon
steel, so less stress occurs in the high
pressure equipment items when starting
up or cooling down the plant.
In ammonia stripping plants experiencing
corrosion problems in the stripper,
sophisticated materials such as bimetallic
zirconium/stainless steel tubes or titanium
are being used. Although titanium has
excellent corrosion resistance, erosion
issues limit its lifespan, whereas zirconium
doesn’t have this problem. Today bi-
metallic tubes made of zirconium/stainless
steel are being used and omega bonding
(zirconium/titanium) for tubes is the latest
development in these plants.”

The information portal
“New processes, technologies and
materials are constantly being developed,”
continues Mr. Brouwer. “The dynamics in a
urea plant are complex and the continuous
need for more information means the
internet can play an important role. For
example a company in Africa faced a
corrosion problem in a high pressure
vessel. Via a web forum they could share
their experiences with other urea
producers, discuss the best repair
procedure and find a reliable company
which could help them.”

In March this year Mr. Brouwer launched
his website www.UreaKnowHow.com. The
site contains a Urea E-Library with about
400 technical documents and features
Round Table discussions and a Job Portal
for urea engineers. “The Round Table
discussions are a good medium to provide
solutions to problems. For instance one
participant asked what were the
experience with certain pumps. He was
able to get valuable feedback from several
other producers within a very short time.”
Although urea is the main focus of the site,
visitor interest has led to it being expanded
to include ammonia technology and other
fertilizer technologies. A gallery of pictures
and movies, which facilitates the
discussions is under construction. An
upcoming urea market overview will
outline the types, age and location of urea
plants worldwide including all urea plants
in China.
“Many suppliers obviously focus on
prospects that will generate the highest
profits rather than spending time and

energy building up relationships with
existing clients says Mr. Brouwer. However
in these difficult times it’s important to get
closer to both existing and potential clients
to differentiate yourself in the market
place. Suppliers must understand their
clients’ needs and how they want to
develop their projects. The internet is an
ideal medium for achieving this with a
minimum of energy. On-line discussions
reveal which clients have the biggest
problems because they are the first ones
to respond! It’s then simple for suppliers to
give them a call or visit them for a deeper
discussion. Furthermore, suppliers offering
a solution for a general problem can
immediately prioritize potential clients,” Mr.
Brouwer adds. Finally, the site acts as an
employment exchange spot where
companies place their vacancies and
engineers interested in finding a new job
prospect can also place their CV’s. “It fills
a substantial need in the marketplace,”
says Mr. Brouwer.

About Mark Brouwer
Mr. Mark Brouwer graduated from the Technical University of
Eindhoven as a chemical engineer 20 years ago. He carried out
research in Delft before working for DSM in an ethylene plant for
seven years, undertaking several revamp projects. Mr. Brouwer
then worked for Stamicarbon, a leading urea technology company,
as licensing manager for revamp projects and later as manager
Stamicarbon Services. He gained experience on both sides of the
process industry, working first as a process engineer then in the
field visiting urea plant managers and process engineers to sell this
technology. After twelve years he decided to branch out on his own
and launched the website www.UreaKnowHow.com in March 2009.

Corrosion is a major problem in urea plants. Here two examples: atmospheric corrosion in a pipeline and condensation corrosion in a urea HP
equipment item.


