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Abstract 

The efficiency of stripper is the key factor for the decomposition of the uncoverted ammonium 
carbamate from the urea reactor. The stripper is the heart of urea plants either ammonia stripping or 
CO2 stripping process. The sample of reactor outlet and stripper outlet liquid is done daily or when 
required but vapour is not possible to analyse so it is to be calculated by difference. How much vapour  
be calculated by difference. How much vapour decomposed? The stripping efficiency is calculated by 
CO2 stripping, how much CO2 stripped i.e., efficiency but in the CO2 stripping process the method is 
different because the CO2 process the method is different because the CO2 is fed in the stripper bottom  
for more decomposition by heat & mass transfer. In this paper, the calculation procedure will be 
described in detail for both stripping processes. In the CO2 stripping process N/C meter can also be 
provided in the reactor outlet line while vapour is separated via the opt of the reactor. But  in  ammonia 
stripping process all the two-phase mixture feed goes to the stripper without vapour separation first. 
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Abstract-The efficiency of stripper is the key 

factor of decomposition. The stripper is the heart 
of urea plants either ammonia stripping process 
or CO2 stripping process. The sample of reactor 
outlet and stripper outlet liquid is done daily or 
when required but vapour is not possible it is to 
be calculated by difference. How much vapour 
decomposed? The stripping efficiency is 
calculated by CO2 stripping, how much CO
stripped i.e., efficiency but in CO
process the method is different because the CO
is feed in stripper bottom for more 
decomposition by heat & mass transfer 
this paper, the calculation procedure will be 
described in detail in both stripping process. In 
CO2 stripping process N/C meter is also 
provided in reactor outlet line and vapour is 
separated from the reactor but in ammonia 
stripping process all the bi phased mixture feed 
to stripper without vapour separation.
material of construction also differs of both 
processes. This observation has led to the 
development of 2RE-69. 

Formula for Ammonia stripping Process,

ƞ =
𝐒𝐭𝐫𝐢𝐩𝐩𝐞𝐫 𝐂𝐎𝟐 𝐢𝐧 𝐕𝐚𝐩𝐨𝐮𝐫

𝐒𝐭𝐫𝐢𝐩𝐩𝐞𝐫 𝐢𝐧𝐥𝐞𝐭 𝐂𝐎𝟐
 

This higher-alloyed austenitic stainless steel 
appeared to be better resistant to the stripper 
conditions than 316L-UG stainless steel. It is 
obvious that also under milder conditions 2RE69 
show better corrosion resistance and some of the 
typical 316L-UG typical failure modes are 
eliminated. While Stamicarbon patented the CO
Stripper, Saipem patented the NH
the first NH3 reversible strippers titanium tubes 
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Stripper Efficiency Calculation for Ammonia & CO2 stripping 
Process 

By 
Prem Baboo 

Fellow of Institution of Engineers (India) 

The efficiency of stripper is the key 

factor of decomposition. The stripper is the heart 
of urea plants either ammonia stripping process 

stripping process. The sample of reactor 
outlet and stripper outlet liquid is done daily or 
when required but vapour is not possible it is to 
be calculated by difference. How much vapour 
decomposed? The stripping efficiency is 

how much CO2 
stripped i.e., efficiency but in CO2 stripping 
process the method is different because the CO2 
is feed in stripper bottom for more 
decomposition by heat & mass transfer also. In 
this paper, the calculation procedure will be 

l in both stripping process. In 
stripping process N/C meter is also 

provided in reactor outlet line and vapour is 
separated from the reactor but in ammonia 
stripping process all the bi phased mixture feed 

eparation. The 
rial of construction also differs of both 

processes. This observation has led to the 

Fig- Stripper in /out 
Description-  
Formula for CO2 Stripping process=

ƞ =
𝟐 ∗ (𝐰𝐭 𝐨𝐟

𝐔𝐫𝐞𝐚

𝟐 ∗ 𝐰𝐭 𝐨𝐟
𝐮𝐫𝐞𝐚

𝟔𝟎
+ (

Formula for Ammonia stripping Process, ƞ= 

alloyed austenitic stainless steel 
appeared to be better resistant to the stripper 

UG stainless steel. It is 
obvious that also under milder conditions 2RE69 
show better corrosion resistance and some of the 

UG typical failure modes are 
eliminated. While Stamicarbon patented the CO2 

ed the NH3 stripper. In 
reversible strippers titanium tubes 

were used but erosion/corrosion problems and as 
a consequence a low lifetime of these strippers 
in combination with the high costs for this 
material led to the development of bi
tubing. In first instance a combination of an 
2RE69 outer tube drawn around with a thin 
zirconium inner sleeve. Later Saipem together 
with the American tube mill ATI Wah Chang 
developed another kind of bi
tubes made from an outer titanium tube with an 
extruded bonded Zirconium inner tube, the so 
called Omega Bond™ stripper tubes.
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stripping 

 

Stripping process=ƞ 
𝐔𝐫𝐞𝐚

𝟔𝟎
)

(𝐰𝐭 𝐨𝐟
𝐀𝐦𝐦

𝟏𝟕
)
 

were used but erosion/corrosion problems and as 
a consequence a low lifetime of these strippers 
in combination with the high costs for this 
material led to the development of bi-metallic 
tubing. In first instance a combination of an 
2RE69 outer tube drawn around with a thin 
zirconium inner sleeve. Later Saipem together 
with the American tube mill ATI Wah Chang 
developed another kind of bi-metallic stripper 

anium tube with an 
irconium inner tube, the so 

called Omega Bond™ stripper tubes.
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In 2010 the first stripper with Omega Bond™ 
tubes came on line. A new corrosion resistant 
construction material which Stamicarbon 

Fig-CO2 stripper & difference of CO

Calculation 
CO2 stripper Efficiency 
Formula used= 
 

ƞ =
𝟐 ∗ (𝐰𝐭 𝐨𝐟

𝐔𝐫𝐞𝐚
𝟔𝟎

)

𝟐 ∗ 𝐰𝐭 𝐨𝐟
𝐮𝐫𝐞𝐚

𝟔𝟎
+ (𝐰𝐭 𝐨𝐟

ƞ =
𝟐 ∗

𝟓𝟓. 𝟓𝟕
𝟔𝟎

𝟐 ∗ (
𝟓𝟓. 𝟓𝟕

𝟔𝟎
) + (

𝟕. 𝟖𝟖
𝟏𝟕

 
Hence Efficiency ƞ=79.99% 
 
A lower steam pressure results in a higher 
degree of condensation and, thus, a lower 
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In 2010 the first stripper with Omega Bond™ 
A new corrosion resistant 

construction material which Stamicarbon 

developed together with San
revolutionize the urea process for the better 
again. This material is named "SAFUREX®"

CO2 stripper & difference of CO2/NH3 Stripper

)

𝐨𝐟
𝐀𝐦𝐦

𝟏𝟕
)
 

𝟖𝟖
𝟏𝟕

)
 

A lower steam pressure results in a higher 
degree of condensation and, thus, a lower 

amount of ammonia discharged in the reactor 
gas. The rate at which carbamate decomposes in 
the stripper, i.e. the stripping efficiency, and 
hence the amount of unconverted
coming from the stripper, is controlled by means 
of the steam pressure at the shell side of the 
stripper. A higher steam pressure results in a 
higher stripping efficiency and hence a lower 
amount of ammonia being discharged from the 
stripper. In this way the ratio of urea to 
unconverted ammonia can easily be controlled. 
Essentially all unconverted ammonia is 
converted into ammonium nitrate in the 
neutralization section. The heat needed for 
decomposition and evaporation is supplied by 
condensation of HP steam at the shell side of the 
stripper at a pressure of about 15
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developed together with Sandvik will 
revolutionize the urea process for the better 
again. This material is named "SAFUREX®" 

amount of ammonia discharged in the reactor 
gas. The rate at which carbamate decomposes in 
the stripper, i.e. the stripping efficiency, and 
hence the amount of unconverted ammonia 
coming from the stripper, is controlled by means 
of the steam pressure at the shell side of the 
stripper. A higher steam pressure results in a 
higher stripping efficiency and hence a lower 
amount of ammonia being discharged from the 

his way the ratio of urea to 
unconverted ammonia can easily be controlled. 
Essentially all unconverted ammonia is 
converted into ammonium nitrate in the 

The heat needed for 
decomposition and evaporation is supplied by 

f HP steam at the shell side of the 
stripper at a pressure of about 15-20 bar. 
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Now Calculation for Ammonia stripper Efficiency

For ammonia stripping process calculations
Take sample from reactor outlet sample point and

As per 
lab 

    Reactor outlet 

Percentage moles 
Ammonia 31.63  1.861  
CO2 15.35  0.349  
Urea 32.74  0.546  
Water 20.29  1.127  
Total 100.00 3.882  

Table- Lab analysis  
Calculation from lab sample 

2.   Reactor  outlet  CO2  is=0.349 moles
3. Therefore  Reactor  inlet  CO

be=0.546+0.249=0.895 moles
4. NH3  required  for 0.546 moles of 

urea=0.546*2=1.091 moles
5.  Reactor  outlet  NH3  is=1.861 moles
6. Therefore  Reactor  inlet  NH3  would  

be=1.091+1.861=2.952 moles
7. H2O at Reactor inlet=1.127-

Now N/C ratio=Inlet Ammonia in 
Reactor/Inlet CO2=2.952/0.895=3.3
H/C Ratio=0.582/0.895=0.65 
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Now Calculation for Ammonia stripper Efficiency 

For ammonia stripping process calculations 
Take sample from reactor outlet sample point and analyzed in laboratory and tabulated as following.

Stripper 
outlet 

 moles 
 25.26  
 7.36  
 42.69  
 24.69  
 100.00  

1. CO2  required  for  0.546 moles  of  
Urea=0.546 moles 

is=0.349 moles 
Therefore  Reactor  inlet  CO2  would  
be=0.546+0.249=0.895 moles 

required  for 0.546 moles of 
urea=0.546*2=1.091 moles 

is=1.861 moles 
Therefore  Reactor  inlet  NH3  would  
be=1.091+1.861=2.952 moles 

-0.546=0.582 
t Ammonia in 

=2.952/0.895=3.3 

Percentage Conversion of CO
OutletCO2)/Inlet CO2 

(0.895-0.349)*100/0.895=61%
(Because of CO2 is the limiting reactant hence 
percentage conversion is calculated by how 
much limiting reactant converted to urea)
Stripper Efficiency= {Stripped CO
stripper/inlet CO2 in Stripper}*100
Ƞ=(15.35-7.36*32.74/42.69)/44=0.2206
Ƞ=0.2206*100/0.349=63.23%
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analyzed in laboratory and tabulated as following. 

required  for  0.546 moles  of  

Percentage Conversion of CO2= (inlet CO2-

0.349)*100/0.895=61% 
(Because of CO2 is the limiting reactant hence 
percentage conversion is calculated by how 

converted to urea) 
Stripper Efficiency= {Stripped CO2 in 

in Stripper}*100 
7.36*32.74/42.69)/44=0.2206 

=0.2206*100/0.349=63.23% 
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Description of HP stripper  
The stripper is possibly the most critical 
equipment in the urea process. Different process 
designs have different requirements; that is why 

so many materials have been used in the past. 
The equipment itself is generally a falling 
evaporator, and different details generally 
related to the different material 

Requirements. Tube material is the most 
important choice. Reliability is mainly 
connected to the specific choice that each basic 
material selection involves. Notwithstanding the 
general basic material selection, from stainless 
steel to duplex to titanium imply a specific 
detailed design, where specific knowledge and 
experience is the key for a trouble free life of the 
equipment. Carbamate The design of this eq 
substantially according to the technology 
selected. Horizontal or vertical installation with 
process fluid tube side or shell side are 
commonly used. Since the reaction heat is 
usually utilized to generate steam stress 
corrosion can be a problem. In this case the use 
of a duplex material for tubes may be 
advantageous. The stripping of unconverted 
carbamate from the autoclave effluent is 
accomplished in the HP stripper by CO2 feed 
stock from CO2 compressor. The stripper is a 
vertical in tube falling film decomposer in which 
the liquid, distributed on the heating surface as a 
film, flows by gravity to the bottom. In practice, 
it is a vertical shell-and-tube exchanger with the 
heating medium on the shell side, and an upper 
head on tube side sheet specially designed to 
permit the uniform distribution of urea and 
carbamate solution. In fact, each tube has an 
insert-type distributor (ferrule or male type) 
designed to put the feed uniformly around the 
tube wall in film form. The holes of the ferrule 
act as orifices and their diameter and liquid head 
control the flow rate. As the liquid film flows, it 
is heated and decomposition of carbamate and 
surface evaporation occur. The carbon dioxide 
content of the solution is reduced by the 
stripping action of the ammonia as it boils out of 
the solution. Generated vapors (essentially 
ammonia and carbon dioxide) are removed by 

flowing to the top of the tube. The carbamate 
decomposition heat is supplied by means of 
condensing saturated steam at 219 °C. 
Decomposition in stripper based on Henry Law 
of partial pressure. Heat transfer area depends 
upon plant load and depends upon what types of 
stripping, i.e. ammonia stripping or CO2 
stripping. The exchanger consists of a stainless 
steel tube bundle with fixed tube sheet and a 
carbon steel shell with expansion bellow to take 
up the differential expansion. The top channel 
houses the liquid distribution ferrules which are 
extensions of the heat exchanger tubes. Ferrules 
fixed in each of the tubes have 3-4 liquid holes, 
each of 2.0-3.0 mm diameters according to plant 
load . Liquid flows into the tubes wetting the 
walls. The liquid level above the ferrule in top 
channel, provides the static head for the liquid 
flow. Liquid distribution in the tubes is a very 
important factor as any of the tube starved of 
liquid flow may tend to overheat and may result 
in heavy corrosion of tubes. The CO2 enters the 
bottom channel from a gas distributor above the 
liquid level in the bottom channel to prevent 
CO2 flowing to the recirculation section. 
accurate control of the level is necessary to 
maintain a liquid seal. The flow of CO2 to 
stripper is measured by FR. A low flow of CO2 
will also be indicated by a high temperature of 
the liquid from the stripper. The radioactive 
level recorder is provided at HP stripper bottom. 
The Radar type level transmitters are also 
provided to maintain the kevel. LRC controls the 
level in the HP stripper bottom. A high level 
alarm is also provided for the HP stripper bottom 
level. A drain and a vent line (each 1”) are 
provided for the shell side of the heat exchanger. 
A bursting disc Blow down on the shell relieves 
CO2, NH3 and H2O mixture to the atmosphere in 
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case of tube failure. A high temperature alarm is 
installed in the solution outlet line of HP 
stripper. Saturated steam from 23 ata steam 
saturator at a pressure of 21.0 kg/cm2 g and 
temperature of 215.90 C is used in the shell side 
of the HP stripper for the decomposition of 
carbamate.  
According to plant load the stripper heat transfer 
area is increases i.e. number of tubes increases 

as per following table-40. The CO2 stripping 
process the stripper size is more than Ammonia 
stripping process. 
Titanium & Bimetallic Stripper 
Urea Stripper used in Saipem presses is a falling 
film shell and tube type heat exchanger. The 
urea solution from reactor outlet carrying 
unconverted Carbamate, urea, water and excess 
ammonia enters the 

Vertical tube through ferrules (inserts) mounted 
on the top of tubes. Ferrules are provided with 
three (or four) tangential holes at 1200(or 900) 
angle which allow inside the tubes. The film 
adheres to the tube surface while   flowing down 
to the bottom of each tube. The film is heated by 
means of saturated steam at 25 ata. The excess 
ammonia present in the urea solution evaporates 
thus reducing the partial pressure of the CO2 in 
the vapour phase hence causing stripping of the 
CO2 from the Carbamate present in the solution 
phase. 
Advantages of falling film heat Exchanger 

1. Higher rate of heat transfer due to high velocity 
of film and less convective resistance. 

2. Reduced Biuret formation due to less residence 
time. 

3.  Minimum internal pressure drops. 
4. Less tube skin Temperature for same solution 

outlet temperature. 
High Pressure Corporation and Passivation 
method 
For  the Titanium Stripper the dissolve O2  in the 
bottom Stripper solution should  be  2.0 ppm 
even less, whereas  for bimetallic  stripper, the  
dissolve  O2 in the  bottom stripper solution 
should be  5.0-6.0 ppm .By increasing the 
temperature in the stripper bottom (if air is not 
injected directly), the dissolve O2 in the bottom 
solution should decrease as per following data:- 
Design feature of the stripper 
During initial plant construction, Ammonia 
stripping process used special grade of stainless 
steel i.e.2-RE69 (25-22-2) as material of 

construction for tubes, ferrules and tube sheet / 
channel side lining in plants in the world. It was 
found that these strippers generally suffered 
from severe corrosion attack particularly during 
lower turn down plant operation due to less 
availability of O2 for   passivation layer. 
Bimetallic Tubes 

1. Tubes consist of two tubes an external tube of 2 
RE-69 and an internal tube of Zirconium. 

2. These tubes are fabricated separately according 
to specification of ammonia stripping process. 

3. Then they are assembled and drawn together. 
4. During drawing operation a proper mechanical 

bonding is obtained. 
Temperature Vs. O2 

Sr. 
No. 

Stripper bottom 
temperature, 0C 

Oxygen in 
Bottom solution, 

ppm 
1 204 6 
2 205 5 
3 206 4 
4 207 3 
5 208 2.5 
6 209 2 
7 210 2 

Table-Stripper bottom temperature Vs O2 
Zirconium in ammonium Carbamate solution is 
highly corrosive resistance; furthermore it does 
not show the erosion problems typical of 
Titanium. When it is in contact with air, the 
Zirconium is covered by film formed by ZrO2 
that are able to protect the metal up to 3000C. 
Only few agent are attack the Zirconium: 
Floridic acid, copper and iron chloride. The 
main limitation of the Zirconium use is the high 
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cost of it. To circumvent the above problem, 
stainless steel as above was replaced by 
Titanium which was extremely good corrosion 

resistance and not requires O2 for passivation. 
For all plants in India and also around the 

World, similar construction was followed till 
recently by Ammonia stripping process. 
However, the above change in material of 
construction unfortunately could not solve all the 
operation and maintenance problem and the 
stripper continued to attract greater attention by 
the plant operators and also of the designer 

1. Titanium inherently offers excellent corrosion 
resistance but being soft as metal has little 
resistance to corrosion. Due to 
process/operational reasons the exchanger is 
subjected to both corrosion and erosion. 
Therefore, major causes of failures in stripper 
are attributable to erosion of tubes leading to 
thickness reduction. 

2. Process requirement calls for effective liquid 
film inside the tube and also stripping of CO2 by 
heating along the tube length. To fulfill the 
above requirements it is desire to have: 

3.  Good coupling between tube and ferrules to 
prevent bypassing of liquid through the mating 
surface. 

4.  Effective positive pressure on the on the top of 
the ferrules to secure a leakage free joint 
(external ferrules). 

5.  Provision of anti-erosion (Teflon bush) in 
between ferrule and tube end. 

6. To have least erosion damage to tube due to high 
velocity of fluid leaving at the end (tip) of 
internal ferrule. 

7. Titanium inherently offers excellent corrosion 
resistance but being soft as metal has little 
resistance to corrosion. Due to 
process/operational reasons the exchanger is 
subjected to both corrosion and erosion. 
Therefore, major causes of failures in stripper 
are attributable to erosion of tubes leading to 
thickness reduction. 

8. Process requirement calls for effective liquid 
film inside the tube and also stripping of CO2 by 

heating along the tube length. To fulfill the 
above requirements it is desire to have: 

9.  Good coupling between tube and ferrules to 
prevent bypassing of liquid through the mating 
surface. 

10. Effective positive pressure on the on the top of 
the ferrules to secure a leakage free joint 
(external ferrules). 

11. Provision of anti-erosion (Teflon bush) in 
between ferrule and tube end. 

12. To have least erosion damage to tube due to high 
velocity of fluid leaving at the end (tip) of 
internal ferrule. 

13. It consists of a vertical tube bundle exchanger, 
with hemispherical head cylindrical channels at 
top and bottom 

14. The heat needed for decomposition of 
Carbamate, for the separation of vapour and for 
increasing the temperature is supplied by steam 
condensing in shell side of stripper. 

15. The solution inside the tube falls down along the 
internal walls of tube to ensure high residence 
time (to prevent burette formation). and high 
heat transfer. 

16. Passivation air is injected at bottom channel by 
K-3 compressor along with electric heater for 
preheating. 
Material of  Constructions 

Sr. 
No 

Part 
 

Material 
 

1 Hemispherical 
head(Top bottom) 
 

516-GR-60+2-
RE-69(LINER) 
 

2 Channel(Top 
& Bottom) 
 

A266-C12+2-
RE-69 A266-
C12+2 RE 69  
Overlay 

 
Table-MOC 
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About 2-Re 69 Materials 
1. It is a tailor made grade of Austenitic Stainless 

Steel ordered according to Licensor’s. 
Specification and also known as 25-22-2. 

2. According to Saipem specification CR.UR.G510 
1995 material shall meet to following 
requirement. 

Chemical Composition:- 
Cr-24-26%,Ni-21-23.5%,Mo-2-2.6%,C-.02,Mn-
1.5-2.0,Si-0.4,S-0.015,P-.02,N-.1-.15% 
2-RE-69 Vs Titanium 
Advantages:- 

1. Excellent erosion and corrosion resistance 
especially in tube due to Zr. Lining. 

2. Cost effective. 
3. Easy maintenance. 

Limitations.- 
Stripper bottom temperature is  limited to 2070C 
means less decomposition. High pressure air 
compressor is required for passivation of bottom 
part. Plant cannot be run at lower capacity than 
normal.  

1. As per Ammonia stripping process, the 
maximum operating temperature of the 
Bimetallic Stripper with bottom passivation air 
is 2050C. 

2. It was reported that in Mexico, against the 
recommendation of ammonia stripping process, 
Bimetallic Stripper was run at 2100C.After 3 
years of operation, on inspection, the bottom 
liner was found totally worn-out. 

3. On this experience, Ammonia stripping process 
licenser has been recommending the maximum 
bottom temperature of bimetallic stripper as 
2050C. 

4. It was reported that minor problem has been 
faced at Oswal Chemicals (Presently Kribhco 
Shyam) with Bi-Metallic Stripper.  

5. It has been in operation without passivation air 
at the bottom (on account of non-availability of 
the air compressor) against the recommendation 
of M/S Saipem. Now the bottom temperature 
remains at 206-2070C at 115% plant load. 
Metallographic Properties 

1. Material in contact with process fluid shall have 
Austenitic structure. 

2. Ferrite content shall not exceed 0.6%except for 
manual welds for which 1.0% is allowed. 

3. Sigma phase shall be absent. 
4. Chromium carbide may be present in amount 

only. 
5. Material shall pass Huey Test  
6. Mechanical Properties 

The mechanical properties of the material shall 
conform to the values indicated in the following 
tables. The values indicated below should be 
obtained on each specimen and no averaging 
shall be permitted. 
At room temperature (Specimen in solution 
annealed condition)  
Yield strength E 0.2%, Min.  -  220 MPa  
Ultimate tensile strength, Min.-525 MPa  
% elongation L=5.65 - √A, Min.  -45 ,% 
reduction of area shall be noted for information.  
Charpy U-notch impact strength -14 da J/cm2 
(min. individual value), Hardness (maximum) 
Brinell -200 , Rockwell-B -  94 
At elevated temperature 
(Specimen in solution annealed condition)  
Minimum strength for 0.2% Permanent off set 
with 110 MPa at 823 K (550oC)  

5 minutes holding time        -          110 MPa at 823 K (550oC)  
Ultimate Tensile Strength, % elongation & % reduction of area shall be noted for information.   

Sr. No. 
Urea 

Production 
No. of 
Tube 

Tube 
Length, M 

Tube 
ID,m 

Surface Area 
one tube, m 

Total Heat 
transfer 
Area,m2 

1 1200-1600 1677 6 0.0200 0.377 631.9 
2 1600-2000 1800 6 0.0200 0.377 678.2 



www.researchgate.net  
                                                                                                                                             12th Sept, 2022  
                                                                                                                  Research Gate is an academic social networking site 

 

9 
 This is an open access article, Research Gate is a European commercial social networking site for scientists and researchers 

 

3 2000-2500 1900 6 0.0200 0.377 715.9 
4 2500-3000 2670 5.5 0.0200 0.345 922.2 
5 3000-3500 3350 5.5 0.0200 0.345 1157.1 
6 3500-4000 4370 5.5 0.0200 0.345 1509.4 
7 4000-4500 4500 5.5 0.0200 0.345 1554.3 
8 4500-5000 4500 5.5 0.0220 0.380 1709.7 

Table-stripper design 
Comparison of  Stripper for Ammonia & CO2 Stripping Process 
Sr. 
No. 

Parameters Ammonia stripping Process CO2 Stripping Process 

1 Surface Area Less More in same plant Load because the 
double load of heating(CO2 as well as 
Reactor effluents) 

2 Nos of Tubes Less About 150 % tubes more 

3 Cost Less Very Costly at same plant load 

4 In Case of 
Tube or tube 
sheet  Leakage 

In case of Leakage the pH of 
Steam condensate is more 
than 9.0-10.0 because the 
ammonia content is higher, 
Hence no problem of 
corrosion, you can run the 
plant at minor leakage by 
separate draining of 
condensate, 

In case of minor leakage , take shut 
down immediately  because the pH of 
steam condensate come down below 7.0 
due to CO2 contents is higher and hence 
corrosion start in CS shell, otherwise 
equipment will damage and cause major 
incident. 

Table-Comparison 

Conclusion 
Nowadays the practice of manual calculations has reduced a lot due to availability of software’s. But for 
our new generation and new comers of industries it is necessary at least learn to manual calculation. 
Observed the above, there is difference of CO2 and ammonia stripping process calculations. The ammonia 
stripping calculation based on limiting reactant, according to chemical engineering law conversion based 
on limiting reactant CO2 is the limiting reactant. In CO2 stripping the method is different.  
 
For more detail click following link or copy past on browser- 
 
https://ureaknowhow.com/forums/topic/stamicarbon-stripper-efficiency-calculation/ 
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