
Fertil Urea Debottlenecking Project (UDP) 
 
INTRODUCTION: 
Ruwais Fertilizer Industries (FERTIL) has implemented UDP (Urea Debottlenecking 
Project) by revamping its Urea Plant and adding CO2 Recovery Unit and a new 
Granulation Units. 

FERTIL has set up and commissioned a 400 MTPD CO2 recovery unit at its site at Ruwais 
based on technology licensed by MHI, Japan.  

FERTIL strongly believes in environmental protection and aims to have a cleaner 
environment by recovering carbon dioxide and use it for productive purpose. 

Fertil is committed to reduce the ammonia inventory in the ammonia tanks and keep the 
ammonia level always at minimum. 

CARBON  DIOXIDE AND GREEN HOUSE GASES (GHG)  
 
One of the main things that make the greenhouse effect possible is the carbon dioxide along 
with methane and other gases. The gas  goes up to the upper layer of  earth atmosphere and 
form an isolation layer that prevent the reflected heat from the earth surface to escape out 
of the earth atmosphere region. Due to the increase in greenhouse gases, the temperature of 
the earth rises and is one of the main factors that increases the global warming.  

UREA DEBOTTLENECKING PROJECT (UDP): 
FERTIL Management decided to achieve higher urea production, reduce carbon dioxide 
emission, urea dust emission & pollutants in the liquid discharge and also stop ammonia 
export and keep the ammonia level in the ammonia tanks at minimum.  FERTIL was 
producing about 250 MTPD of excess ammonia, which was stored in ammonia storages & 
exported. 

To achieve these objectives, UDP project was launched and is consisting of following 
components: 

1. Setting up of 400 MTPD CO2 recovery Unit. 

2. Revamp existing urea plant, to increase the production capacity from 1800 MTPD to 
2300 MTPD. 

3. Build a new Granulation unit to produce granular product in place of prilled Urea. 

 

 

 

 

 

 



CARBON DIOXIDE RECOVERY UNIT. 
Before implementing this project, the waste flue gases from the Primary Reformer of the 
Ammonia Plant were vented to the atmosphere which contained about 8-10% CO2 ( total 
CO2 venting was about 800  MTPD). 

FERTIL decided to recover the carbon dioxide from these flue gases by installing a new 
unit called Carbon Dioxide Recovery Unit (CDR), which is the first step of the whole Urea 
Debottlenecking Project.  

The technologies, which were considered, were: 

1. Econamine FG Plus technology from M/s. Fluor of USA. 

2. M/s. MHI-technology using KS-1 solvent. 

A critical element of this project is the process which is to be selected to recover the CO2 
from the flue gas.  The amine-based system and related utilities make up a significant 
portion of the total project capital and operating costs 

Based on the technical & commercial evaluation, commercial experience, references, 
operability & reliability, service factor etc, Mitsubishi Heavy Industry (MHI) technology 
based on chemical absorption method by KS-1 patented solvent was selected for CO2 
removal from flue gases. 

Brief Description Of the Process.  
 
The main process blocks are: 

• Flue gas cooling  
• CO2 absorption  
• Solvent  regeneration; 
• Waste heat  boiler to produce low grade heat for regeneration; 
• Amine storage and make-up; 

 
The following block flow diagram shows the plant configuration.  

 

 

 

 

 

 

 

Figure 1 : Block Flow Diagram Of the CO2 Recovery Unit 

 

 

(2) 
CO2 Recovery 

(3) 
Solvent 

Regeneration 
 

TREATED 

FLUE GAS 

CO2 LEAN 
SOLVENT 

CO2 RICH 
SOLVENT 

CO2 

PRODUCT 

  

FLUE 
 GAS (1)-2 

Flue Gas 
Cooling 

GENERATED STEAM 
FROM SC 

SC 

(1)-1 
Flue Gas 
Cooling 

(Waste Heat Boiler) 



1. Flue gas cooling: 

The incoming flue gas is relatively hot, about 280°C and must be cooled before entering 
the absorber to improve absorption efficiency and reduce solvent degradation. In general, 
amine degradation and losses increase as the temperature of the absorber increases. 
The flue gas temperature of 280°C from the Primary Reformer is  used for generating Low 
Pressure Steam in the  Waste Heat Boiler unit, and is cooled down to 170°C where 
Generated steam is used for the regenerator’s re-boiler for solvent regeneration. 

A direct contact flue gas quencher with a cooling water re-circulation system is used to 
further cool the gases to about 46°C. The flue gas contains a maximum of 5 ppm of SOx.  
To minimize solvent degradation of KS-1 solvent, SOx in the flue gas is reduced below 1 
ppm before entering the CO2 absorber. In the lower packing section of flue gas quencher, 
SOx in the flue gas is removed by caustic solution.  

The cooled flue gas from flue gas quencher is introduced into the bottom section of CO2 
absorber through the flue gas blower. 

2. CO2 Absorption : 

The flue gas moves upward through the packing, while the lean KS-1 solvent is supplied 
from the top of the absorption section onto the packing which absorbs CO2 from the flue 
gas.   

The rich solvent from the bottom of CO2 absorber is directed to the regenerator for 
regeneration by application of heat. 

 

3. Solvent Regeneration 

The rich solvent from absorber is steam-stripped by heating the solution in the re-boiler and 
the CO2 is removed from the rich solvent. 
The overhead vapor is cooled to 45°C by the regenerator’s condenser to be supplied to the 
reciprocating compressor which compresses the CO2 gas and sends it to the Urea Plant. 
 

4. Solvent reclaiming (Intermittent Operation) 

SOx and NO2 reacts with the KS-1 solution in CO2 Absorber, and this reaction forms heat 
stable salts (HSS).  The accumulation of HSS causes the solution foaming.   

When the HSS content or SS in the solvent reaches to the maximum limit, the re-claimer  is 
operated to heat the solvent with caustic soda and reflux water to  release KS-1  from HSS 
and the remaining of HSS is concentrated to sludge to be discharged.   

The advantage of this technology consists of:  

• The low heat input requirement for the regeneration of fluids.  

• The low consumption of absorbing solution.  
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