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INTRODUCTION

plants for the fertilizing industry, we apply our expertise and experience
in several markets; fertilizers, emission reduction technologies and all
technologies for the integration of urea and adjacent processes.

CREATING YOUR PLANT

As the world market leader in design, licensing and development of urea

INTRODUCTION

1.

Your reliable urea partner
For more than 70 years, we have been at the forefront of development and innova-

worldwide and have carried out more than 100 revamp projects. This has allowed
us to gain knowledge that has helped us to excel in our field. We can ensure that
your plants are safe, require a minimum amount of equipment and run efficiently

MELT SYNTHESIS

tion in urea production technology. We have licensed more than 250 urea plants

and sustainably for an extensively long time.

offices in Russia and China and a sales office in the USA. Together with our
excellent network of reputable partners we can provide all the technology,
equipment, products and related services you will need for operation of your
fertilizer plant.
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GRANULATION DESIGN

Stamicarbon’s headquarters are in Sittard, The Netherlands, with representative

MAIRE TECNIMONT GROUP

the Maire Tecnimont Group, a technology-driven multinational Group
working for the transformation of natural resources into innovative products
at the crossroad between the energy and the manufacturing industries.
Maire Tecnimont Group is an international leader in the Engineering &

CREATING YOUR PLANT

Stamicarbon is the leading technology provider and licensing company of

INTRODUCTION

2.

Construction (E&C), Technology & Licensing and Energy Business Development & Ventures markets, with specific competences in plants, particularly

refining), as well as in Power Generation and Infrastructures.

Focus on innovation

MELT SYNTHESIS

in the hydrocarbon segment (Petrochemicals, Fertilizers and Oil & Gas

Maire Tecnimont is a multinational Group with a highly technological DNA,
cultivating excellence to gain high level performance. Thanks to its well rooted

and a significant track record in managing and completing numerous successful,
complex, turnkey projects in different environments worldwide.

40 countries, one Group

GRANULATION DESIGN

advanced skills and knowledge, the Group has gained an unrivalled reputation

The Group, listed on the Milan Stock Exchange since 2007, is headquartered in
Milan, and is present in over 40 countries. It controls 50 operating companies

3,000 additional Electrical & Instrumentation professionals.
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around the world and can count on 5,500 employees, along with approximately

STAMI UREA:
A FULL LIFE CYCLE PHILOSOPHY

and building your plant. We have developed an extensive technology,
product and service portfolio for urea plants. We distinguish ourselves
from the competition with our high quality standards and our Full Life
Cycle philosophy.

CREATING YOUR PLANT

Our engagement and commitment does not stop after signing the contract

INTRODUCTION

3.

With continuous support through the whole life cycle of your plant, regardless of

and/or services that match your requirements. We offer a set of three series that
CREATING YOUR PLANT

OPTIMIZING YOUR PLANT

suit a wide range of real world specifications. We call these our LAUNCH,

UPGRADING YOUR PLANT

ADVANCE and EVOLVE series.

MELT SYNTHESIS

what state your plant is at, we offer you bespoke technological solutions, products

Your plant’s life cycle starts with launching the design, executing the engineering,

of the plant, you enter into the next stage - ADVANCE. Our products and services
optimize the plant’s performance. Furthermore, we provide you with the knowledge and latest designs in urea technology to upgrade your plant to EVOLVE to
the next level.
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GRANULATION DESIGN

procurement and finally, construction of your plant. After the LAUNCH phase

4.

plant, from process design to project management and start-up.

CREATING YOUR PLANT

CREATING
YOUR PLANT

Everything you need to build a reliable and profitable new urea

MELT SYNTHESIS
GRANULATION DESIGN
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4.

OUR LAUNCH SOLUTIONS
CREATING YOUR PLANT

services that ensure an effective design and optimal development of a new
plant. From the moment you start to investigate the possibilities of
building a urea plant, there are several economic and technical choices to

Technical & Commercial Proposal

be considered.

Project Development

CREATING YOUR PLANT

The Stami Urea LAUNCH series is a group of technologies, products and

Stamicarbon will support you in this orientation phase and will be your partner

Feasibility Studies

plant start-up.

Process Design

MELT SYNTHESIS

throughout the whole journey of process design, project management through to

Basic Design
GRANULATION DESIGN

Detailed Engineering

CREATING YOUR PLANT

Proprietary Equipment
Procurement
Construction

Training
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Pre-Commissioning

5.

SOLUTIONS
FOR MELT
SYNTHESIS

Stamicarbon develop melt technology solutions that best matches
your needs, in terms of capacity size, CAPEX and OPEX.

MELT SYNTHESIS
GRANULATION DESIGN
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5.1

POOL CONDENSER/REACTOR
Our CO2 stripping process designs that simplifies the
plant’s overall design

The LAUNCH MELT™ Pool Condenser at work
Ammonia and carbon dioxide are introduced to the high-pressure synthesis

The challenge

using a high-pressure ammonia pump and a carbon dioxide compressor. The

To reduce investment, increase plant efficiency, reduce operating and maintenance

ammonia then drives an ejector, which conveys the carbamate solution from the

costs and minimize plant emissions.

high-pressure scrubber to the pool condenser. In the high-pressure stripper, the
carbon dioxide, entering the synthesis as a feed, flows countercurrent to the urea

Our solution

solution leaving the reactor.

Stamicarbon’s answer is its LAUNCH MELT™ series. Depending on your capacity
On the shell side, the high-pressure stripper is heated with steam. The off-gas of the

requirements, Stamicarbon’s LAUNCH MELT™ series offers two designs:

1

A horizontal high-pressure Pool Condenser combined with a vertical reactor

carbamate, is then fed into the pool condenser, where ammonia and carbon dioxide

2 A horizontal high-pressure Pool Reactor Design (for smaller plant capacities)

are condensed to form carbamate. The heat released by condensation and subsequent
formation of carbamate is used to produce re-usable low-pressure steam.

Gas
Liquid
Urea so
Steam/

MELT SYNTHESIS

high-pressure stripper, containing the carbon dioxide, together with the dissociated

Capital investment is reduced due to its compact design which requires less
equipment. This makes the process simpler and more stable and your plant much
LP carbamate recycle

LP absorber

To atmospheric absorber

Benefits
• Easy and stable plant operation due to pool condensation principle pool reactor

Reactor

• Well established technology with an extensive proven track record

LP steam
BFW

NH3

• Compact and low elevation plant design results in lower construction costs

MP steam

Ejector

CO2

• Suitable for any type of plant capacity (for low and highest single line capacities)
17

Gas
Liquid
Gas
Urea solution/melt/slurry
Liquid
Steam/water
Urea solution/melt/slurry
Steam/water

MP steam
condensate

To LP
recirculation

CUSTOMIZED ADVICE

Stripper

• E
 asier maintenance and longer time between turn arounds with significant
reduction on corrosion issues with Safurex®
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Poolcondenser
HP scrubber

GRANULATION DESIGN

less maintenance intensive.

After the pool condenser, the remaining gases and a liquid containing urea and
carbamate enter the vertical reactor. Here, the final part of the urea conversion
takes place. The urea solution then leaves the top of the reactor (via an overflow
funnel) before flowing back into the high-pressure stripper. Ammonia and carbon
dioxide conversions in the synthesis section of a Stamicarbon carbon dioxide
stripping plant, are particularly high. As a result of that, the Stamicarbon CO2
stripping process is the only commercial available process that does not require a
medium-pressure recirculation stage downstream from the high-pressure stripper.

The high pressure scrubbing operation can also be simplified in the Pool Reactor
concept by placing the scrubber sphere above the pool reactor and adding the
ammonia to the synthesis via this scrubber. This ensures that no separate heat

are washed with the carbamate solution from the low-pressure recirculation stage.

Liquid
exchanging section in this scrubbing operation is required. In the Pool Reactor

The enriched carbamate solution is then fed to the high-pressure ejector and,

Steam/water
concept, carbamate from the low pressure recirculation section flows together

subsequently, to the pool condenser. Inert gases, containing some ammonia and

with the absorbed gases and the ammonia into the pool reactor. As the static

carbon dioxide, are then released into the 4-bar absorber.

liquid height ensures gravity flow, no high-pressure ejector is needed.

Gas

Urea solution/melt/slurry

GRANULATION DESIGN

The LAUNCH MELT™ Pool Reactor at work
Unlike the Pool Condenser concept, the Pool Reactor concept combines the

Carbarnate recycle
Absorber

condenser and reactor in a single pool reactor. This is achieved by enlarging the

To recirculation
Scrubber

horizontal condenser so as to incorporate additional reactor volume. As a result,
it becomes possible to achieve sufficiently high residence times, eliminating

NH₃

the need for a separate vertical reactor, while creating the conditions that will allow
Pool Reactor

height of about 30 meters.

Stripper
CO₂
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Gas
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the reaction to reach its optimum condition with the advantage of having a plant
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Gases leaving the reactor are fed into the high-pressure scrubber. Here, the gases

5.2

ULTRA LOW ENERGY DESIGN

TO LP ABSORBER

FROM
SYNTHESIS

A unique plant design with the lowest energy consumption

POOL REACTOR

(HP steam consumption less than 566 kg / ton)

FROM LP
RECIRCULATION

INTERMEDIATE
FLASH TANK

The challenge

TO LP
RECIRCULATION

FROM STRIPPER

To design a plant which uses considerably less energy and requires minimum

1ST STAGE
EVAPORATOR

maintenance without losing any of the high yield or the reliable operation which

TO SYNTHESIS

Stamicarbon plants are renowned for.
The process
Please replace with: By direct heat integration between the high pressure condenser

For locations where the cost of energy is high, Stamicarbon has developed the

and the medium pressure rectifying heater, followed by direct heat exchange

LAUNCH MELT™ Ultra Low Energy Design.

between the medium pressure condenser and the first-stage evaporator heater,
the steam intake of the urea plant is minimized to unprecedented lower levels -

By applying years of experience, using industrially proven elements, Stamicarbon

less than 566 kg high pressure steam per ton of urea produced - resulting in the

was able to create an ultra low energy plant, whilst still retaining the reliability

most energy efficient design available on the market.

MELT SYNTHESIS

The solution

and operability aspects our customers have come to know.
Ultra-Low Energy Design Process Data
Typical consumption figures of a Stamicarbon urea plant per ton of urea:

limit the additional CAPEX expenses that are usually associated with such a design.
In fact, the Ultra Low Energy design results in overall reduction in the investment
costs of the urea section.

Benefits

UNIT

NH3 (100%)

566

kg

CO2 (100%)

733

kg

MP steam intake (23 bar - 330 ºC)

552

kg

Electricity use melt plant (excl. CO2 compressor) 1)

20

kWh

• Reliable

Cooling water circulating (DT= 10 ºC)

63

T

• Lowest cooling water consumption

• L
 ower overall investment costs for
the urea section

LP steam export (4 bar saturated)

0

kg

Steam condensate export

223

kg

Purified process condensate export

630

kg
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• Lowest steam consumption

• Easy to operate
20

LOW ENERGY

GRANULATION DESIGN

Whilst working on the low energy design, our engineers paid special attention to

6.

GRANULATION
DESIGN

Our proven, state-of-the-art f luid-bed granulation technology to
produce tailor-made urea granules of the highest possible quality.

GRANULATION DESIGN
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6.1

GRANULATION DESIGN
Producing tailor-made urea granules of the highest quality

The challenge
There is a need for large volumes of exportable granules (high crushing strength,
low caking tendency, and low dust content) with low formaldehyde content,
low environmental emissions and high on-stream time made possible by proven
technology.

Stamicarbon’s solution
Stamicarbon’s answer to these needs is our proven, state-of-the-art fluid-bed
granulation technology in combination with our latest innovative dust and
ammonia scrubbing system, referred to as the MicroMist Venturi scrubber.

This scrubber contains six stages: concentrated urea quench, diluted urea quench,
dual orifice impingement conditioning trays, MicroMist Venturi (MMV) tubes,
GRANULATION DESIGN

more trays with acid injection and pH control to convert and sequester ammonia
as ammonium sulfate or ammonium nitrate, and a highly efficient mist elimination
stage. Using this scrubbing technology urea dust emissions below 10 mg/Nm3
can be achieved.

In less than 10 years after its introduction, Stamicarbon’s fluid-bed granulation
technology has been selected over 15 times for commercial scale plants, with

at, or above their original design capacity, producing superior products complying
with all required product quality standards.
24
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capacities exceeding 3500 mtpd. The plants using this technology are operating

Film-spraying nozzles

How it works

The key of success of the Stamicarbon urea granulation technology is the film

The heart of the granulation is the

spraying characteristic of the nozzles. Film spraying requires a minimum amount

fluid bed granulator. In this fluid bed

of formaldehyde, meaning that it is more cost effective than other technologies.

granulator, Urea melt with a Urea concentration of 98.5 wt. % is introduced

It also decreases the amount of dust compared to other fluid-bed granulation

via multiple spray nozzles and deposited

technologies, ensuring high on-stream time (more than 150 days) due to less

on the seed particles/granules in the

down-time required for clean-ups.

fluid bed.

Stamicarbon offers seamless integration of the granulation plant with the urea

The Stamicarbon nozzles ensure that

melt and scrubbing technologies meaning that the client or contractor can do

the Urea melt is sprayed in the form of

single stop shopping for the complete urea train.

a film, which has the benefit that only
0.3 wt% or less of formaldehyde needs
to be dosed to the Urea melt.

Benefits

A continuous stream of secondary air
is introduced via a ring in each spray

• U
 nprecedented uninterrupted run times, which exceeds 150 days before
washing of the granulator is required due to less dust formation owed to
the applied film spray nozzles.

nozzle and takes care of transport of
the seeds/granules through the Urea
melt-film.

• U
 nmatched, low dust and ammonia emissions from the granulation vent
stack, meeting the most stringent environmental emission standards.

GRANULATION DESIGN

• L
 arge reductions in formaldehyde consumption compared to other fluid-bed
granulation technologies, making it more cost effective.

• M
 inimum equipment requirement, resulting in reduced CAPEX and less
maintenance costs.
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• L
 ow urea dust formation, resulting in a lower wet-recycle, resulting in lower
OPEX costs.

CONDENSER

GASES/AIR
LIQUIDS

The fluid bed granulator is divided in multiple granulation sections in which
Urea melt is introduced via nozzles and cooling sections in which the formed
granules are cooled down, for further processing. As the granules move through

LIQUID (± 45% UAS)

SEPARATOR

UREA SOLUTION/MELT/SLURRY
SOLID UREA

Fluidization air is distributed over the granulation sections and cooling sections.

STACK

COARSE

CONDENSATE

EVAPORATOR

STEAM/WATER
COOLER

UREA/AMMONIUM-SOLUTION (UAS)

SCREEN

CRUSHER

ELEVATOR
UREA MELT PUMP

FINES

the granulation section, their size steadily increases by layering until they reach
the required granule diameter.

STEARN

PROCESS WATER

CW
COOLER

DUST SCRUBBER

UREA GRANULES

GRANULATOR

RECYCLE

FORMALDEHYDE

GASES/AIR

UREA

LIQUIDS

The granules leaving the granulator pass a safety screen (to remove lumps/

LIQUID (± 45% UAS)

agglomerates) and are transported by a bucket elevator to the main screens where

UREA SOLUTION/MELT/SLURRY
SOLID UREA

the granules are separated in three fractions.

CO

STEAM/WATER
UREA/AMMONIUM-SOLUTION (UAS)

COOLER
CRUSHER

The in-spec product is cooled and transported to storage. After cooling and

FINES

crushing, the coarse product, together with the fines from the main screens, is

Granulation Design

sent back to the granulator as seed-material for granulation.

Typical product parameters of the Granulation Design:

COOLER

GRANULATION

dust/ammonia scrubber.

RECYCLE

UNIT

FORMALDEHYDE
UREA

Nitrogen

46.3

wt%

Biuret

0.85

wt%

Moisture

0.2

wt%

Formaldehyde

0.3

wt%

Crushing strength (3.15 mm granule)

4.5

kgf

Particle size distribution (2 – 4 mm)

95

wt%

GRANULATOR

CUSTOMIZED ADVICE
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UREA GRANULES

GRANULATION DESIGN

LAUNCH FINISH

The fluidization and secondary air is exhausted from the granulator and sent to a

28
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9.

GET
CUSTOMIZED
ADVICE

new urea plant, there are several economic and technical choices to be
considered. Stamicarbon can support and guide you in this orientation
phase and will be your partner throughout the entire launch phase.

Get in touch with us today to schedule a consultation:
communication@stamicarbon.com
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From the moment you start to investigate the possibilities of building a

ENABLING THE
WORLD TO FEED
ITSELF AND
IMPROVING THE
QUALITY OF LIFE
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10.

CONTACT DETAILS

Stamicarbon Head Office, Sittard, The Netherlands
Visiting address:
Mercator 3
6135 KW SITTARD, The Netherlands
Mail address:
P.O. Box 53
6160 AB GELEEN, The Netherlands
Tel. +31 46 4237000
Fax. +31 46 4237001
communication@stamicarbon.com
www.stamicarbon.com

Stamicarbon Representative Office Beijing, China
Room-3503, floor 35th, Jingcheng Mansion
No.6 Xin Yuan Nan Road, Chao Yang District
BEIJING 100004, P.R. of China
Tel. +86 10 84862886
Fax. +86 10 84862836
www.stamicarbon.cn

Stamicarbon Representative Office Moscow, Russia
“Naberezhnaya Tower” Block B, 8th floor
10, Presnenskaya Naberezhnaya
MOSCOW, 123317, Russia
Tel. +7 495 730 63 16 ext. 5412
Fax. +7 495 730 63 13
www.stamicarbon.ru

Stamicarbon Sales Office Houston, USA
5555 San Felipe Street
Suite 1120
HOUSTON, TX 77056, United States of America
Tel. +1 713 457 2832
Fax. +1 713 395 0998
www.stamicarbon.com
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