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In an integrated process for urea and melamine production, urea is produced
in a urea plant comprising a high pressure urea synthesis section and a urea
recovery section for separating urea from a carbamate aqueous solution,
and melamine is produced in a melamine plant wherein off-gases resulting
as byproducts of the melamine synthesis and substantially containing NH3

and CO2, are recycled to the high pressure urea synthesis section.
The specific focus of the below paper is to eliminate the impact of recycle
off-gas on urea production plant.
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Since the mid-seventies Eurotecnica has pioneered the high-pressure non-catalytic 
melamine technology development up to becoming the world leader in this industry. 
Intrinsically eco-friendly, the Eurotecnica EuroMel® Melamine Process has been evolving in 
two main directions, reduction in the energy consumption so to minimize the operating 
expenses and increase of the reactor size for optimizing the investment cost. The ways to 
approach the introduction of a Melamine Production Plant has always been a subject of study 
and development as they intrinsically impact the economics of the project and the 
competitiveness of the Plant. The specific focus of this paper is to address the challenges 
when introducing a Melamine plant in a nitrogen based fertilizer complex, the technical 
solution to eliminate the impact on Urea production and to gives higher economic value at off-
gases.  
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INTRODUCTION  
Eurotecnica EuroMel® Melamine Process is a unique one. Its distinctive marks are: zero pollution, top 
product quality, safety, reliability and easy integration with any Urea plant thanks to the pressure and 
composition of the off-gases, which can be adapted to each and every Urea plant needs. 

From the first plant, built in Kuwait in the mid-seventies to the latest 60,000 ton/year single line plant in 
China the focus of Eurotecnica has been the elimination of any polluting output (till now it is the only 
technology without any waste streams), the reduction of OPEX and CAPEX, the maximization of reliability 
and stream factors achievable. This progress translates into real value for our Licensees. 

MELAMINE PLANT INTEGRATION IN A FERTILIZER COMPLEX 
The synthesis of Melamine from Urea gives a by-product stream of off-gases containing Ammonia and 
CO2. These off-gases need to be recycled back to the existing Urea Plant where are converted in Urea.  

This allows producing Melamine with the typical raw material need of 1.428 tons of Urea per ton of 
Melamine.  

 
Fig. 1: Melamine + Urea integration concept from the chemical point of view 

The conventional industrial integration scheme of Urea and Melamine processes is based upon the 
complete condensation of off-gases from melamine plant with the recirculating carbamate of Urea Plant 
fed to the urea synthesis section. In such scheme the integration of the Urea-Melamine Plants, can be 
done smoothly with low costs of intervention. Sometimes the integration poses difficult challenges to the 
designer, the outcome depending on the conditions of fertilizer complex, technology, age, improvements 
applied and design margins used. The integration of Melamine plant with Urea Plant leads to an increases 
of urea synthesis capacity of 1.77 ton per tons of Melamine. When the capacity of existing Urea Plant allow 
to handle the extra flow rate of carbamate from condensation of melamine off gas, the integration requires 
only minor modifications at Urea Plant. Integration done with care and diligence allows producing 
Melamine with the raw material need of 0.81 tons of Ammonia per ton of Melamine.  

EuroMel® Melamine Plant Integrated with Urea CO2 Stripping Plant 
The integration of EuroMel® Melamine Plant with CO2 Stripping Urea Plant consist in a new intermediate 
condensation section in between LP Recirculation and Synthesis sections. In this new condensation 
section the off gas are completely condensed with the carbamate from LP Recycle at pressure of about 22 
bar. Such level of condensation pressure require less water content in respect of condensation at lower 
pressure and the composition of combined carbamate stream recycle back to Urea synthesis section 
allows to maintain the Urea Plant efficiency. 
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Fig. 2: Block Diagram EuroMel® Melamine Plant Integrated with Urea CO2 Stripping Plant  

The new condensation section consists of a carbamate condenser, a new carbamate surge drum and a LP 
carbamate pump for transferring the carbamate from the LP recirculation section to the new condensation 
section. The existing HP carbamate pumps are fit to recycling the combined carbamate in the synthesis 
section of the Urea Plant.  

 

Fig. 3: Process Flow Diagram New Condensation Section  

EUROMEL® MELAMINE PLANT INTEGRATED WITH UREA SELF-STRIPPING 
PLANT 
When the Urea Plant technology is a self-stripping the Melamine off gas are recycled directly in the 
Medium Pressure Section. The Urea off gas from MP decomposer separator are joined with Melamine off 
gas and partially condensed in the shell side of Vacuum Preconcentrator. The condensation heat is used 
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to concentrate the Urea solution, thus allowing a considerable saving of L.P. steam in the vacuum 
concentration stage. 

 

Fig. 4: Block Diagram EuroMel® Melamine Plant Integrated with Urea Self Stripping Plant 

EUROMEL® MELAMINE PLANT INTEGRATED WITH UREA CO2 STRIPPING 
PLANT HAVING MEDIUM PRESSURE SECTION  
The Medium Pressure Section of CO2 Stripping Plant working at about 19 bar, these pressure fits perfectly 
with the pressure of off gas from Melamine plant. The overhead of Medium Pressure decomposer with the 
off gas from Melamine Plant are partially condensed in the first Urea concentrator, with LP steam saving, 
and totally condensed by CW in the medium pressure absorber where carbamate from Low Pressure 
Recirculation section is added. 

 
Fig. 5: Block Diagram EuroMel® Melamine Plant Integrated with Urea CO2 Stripping Plant having 

Medium Pressure Section 

If the existing nominal size of Urea Plant does not allow the extra flow recycle rate of carbamate solution (It 
can happen typically when the Urea to Melamine capacities ratio is low), to keep unchanged the Ammonia 
conversion in Urea and Melamine Plants, is required to revamp the synthesis section and the 
decomposition section of Urea Plant.  

Without the revamping works the net export of Urea from the Complex is reduced.  
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EUROMEL® PLUG-IN: MELAMINE PLANT IN A FERTILIZER 
COMPLEX SEAMLESS INTEGRATION 
In some cases the fertilizer complex owners and operators perceive the Melamine off-gases (either them 
supplied as is or as a carbamate stream) an undesirable intrusion into their existing facilities, which might 
affect their efficient and smooth operations. In other cases the limited sizes of the Urea units or the fact 
that they have already been revamped, leave little room for further accommodation of the off-gases from a 
Melamine unit. 

For all these cases Eurotecnica has an interesting Melamine plant configuration, identified as EuroMel® 
PLUG-IN, that allows a seamless coupling within the Ammonia-Urea Fertilizer complex.  

This configuration avoids interventions or modifications in the Urea unit. No shutdowns for the Urea units 
are required when the Melamine plant is mechanically completed and about to be commissioned. Pre-
commissioning and commissioning of the new Melamine unit within the fertilizer complex is performed 
independently, with no influence on the Urea unit which can therefore keep running at stable and normal 
conditions - before, during and after the Melamine plant activation. 

The EuroMel® PLUG-IN concept is based on Eurotecnica’s ultimate technological development where 
ammonia and carbon dioxide from the Melamine synthesis are completely separated in pure components 
and then optimally fed to the Urea unit at the exact conditions as if they came from the upstream ammonia 
unit. 

Thanks to this Melamine plant configuration the stream of ammonia from OSBL, typically required 
regardless the Melamine process, is no longer necessary because the same is arranged within the 
Melamine ISBL thus avoiding: i) the relevant connections with the main ammonia unit, ii) the deterioration 
into Melamine off-gas of the said ammonia inlet; iii) the necessity of additional energy for the synthesis into 
Urea of the Melamine off-gas carbamate within the Urea reactor. The beneficial effect in terms of energy 
saved in the existing Urea plant can be up to 50% the energy needed by a conventional integration. 

The stream of Ammonia contains the 0.2 %wt of water, this allow its storage in the existing atmospheric 
Ammonia storage tank(s) in case of Urea Plant upset. The stream of Carbon Dioxide, thanks to his 
composition and pressure, can be fed at latest stage of existing CO2 compressor or at a dedicated and 
relatively small size reciprocating compressor to reach the required Urea synthesis pressure. Lower 
energy is required to finally compress the delivered CO2 to Urea Synthesis reactor pressure. 

Hereinbelow are listed the conditions and specs of Ammonia and Carbon dioxide from EuroMel® PLUG-IN 
Melamine Plant referred at plant battery limit: 

Ammonia stream Value  Carbon dioxide stream Value 

NH3 99.8 %wt  NH3 0.0 %wt 

CO2 0.0 %wt  CO2 99.2 %wt 

H2O 0.2 %wt max  H2O 0.25 %wt max 

Status Liquid  Air 0.55 %wt max 

  Status Gaseous 
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Fig. 6: Block flow diagram EuroMel® PLUG-IN Melamine Process 

 
 

Fig. 7: Block flow diagram EuroMel® PLUG-IN Melamine Plant in a Fertilizer Complex 

CONCLUSIONS 

Melamine is an attractive business opportunity for Ammonia-Urea Producers want to diversify by extending 
nitrogen value chain.  

The complete separation of off gas in is components, achievable only with EuroMel® PLUG-IN Melamine 
Process, gives several benefits at Melamine and Urea producers: 

1. Eliminates the limit Urea-Melamine capacity ratio. Small or large capacity Urea plants can be 
equally coupled with EuroMel® PLUG-IN. 

2. Allows the coupling between any Urea plant with EuroMel® PLUG-IN Melamine Plant without 
changes inside the Urea Licensor original design. The key process parameters and the plant 
performance of Urea Plant are the same of original technology scheme.  

3. No shutdown in the Urea Plant is required. Only two process tie-ins has to be made available 
between Urea Plant and Melamine Plant. One tie-in for the liquid ammonia and one for the carbon 
dioxide, on top of the one relevant to the Urea melt or solution. 
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4. In case of temporary failure in the Urea unit the Melamine unit can be kept running as long as 
liquid ammonia is sent to the storage while the carbon dioxide goes to safe venting to atmosphere.  

The coupling method of Urea and Melamine Processes is a factor that can heavy influence the original 
technology scheme, performances, operations and economics outcome of new or existing Urea Process 
Unit. The EuroMel® PLUG-IN Melamine Plant provides the unique and innovative way to couple Urea and 
Melamine, gives high flexibility respecting the original Urea Plant scheme. The notable features of the 
EuroMel® Melamine Process in terms of high efficiency, top quality production and zero pollution complete 
the list of advantages of going downstream while partnering with the most prestigious and experienced 
company in the world’s melamine industry. 

Once again Eurotecnica is committed to technology leadership, to expanding possibilities for the fertilizer 
complex owners.  

Eurotecnica’s Group intellectual property portfolio creates a business advantage for our customers and 
partners, helping them compete globally, maximizing their investment profitability, the environmental 
sustainability and accelerating their innovation. 

ET EUROTECNICA® 
Established in 1962 in Milan, ET Eurotecnica has been steadily growing, becoming one of the world’s 
most reliable technology provider, engineering and contracting company.  

Eurotecnica group is the owner and licensor of Euromel® Melamine Process, a technology remarkably 
implemented in as many as 20 plants worldwide, as well as some other technologies in the chemical 
sector. 

Eurotecnica belongs to Proman Group, a corporation with assets in Germany, Italy, Trinidad & Tobago, 
Oman, USA, Mexico. Present on four continents and in more than 12 countries, Proman has 31 operating 
subsidiaries and some 1,500 employees worldwide. The group also includes, Proman, Methanol Holding 
(Trinidad) Ltd., IPSL, Southern Chemical Corporation, Oman Methanol LLC, Caribbean Nitrogen, 
Nitro2000.  

In a group with experience in the engineering, construction, operation of large industrial and chemical 
plants, Eurotecnica represents the technology and engineering arm. Thanks to the group’s synergies, 
Eurotecnica and Proman are able to implement full chemical complexes, from feasibility studies to 
engineering, procurement, construction, operation, maintenance, marketing and continuous technical and 
management support. 
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