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1. Introduction 

Urea production processes include total recycle processes, CO2 stripping processes, NH3 stripping 
processes, MP combination urea processes, etc. In recent years, the CO2 stripping process has been 
gradually adopted by domestic manufacturers due to its own advantages. The CO2 stripping process 
has the following advantages: high pressure loop, low recirculation load, simple process scheme, high 
production stability and low steam consumption. 

The High Pressure Scrubber tempered cooling water is only an often neglected process part in the 
process flow scheme of the CO2 stripping process, due to its simple and convenient operation. 
However its proper functioning is important. 
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(1) High Pressure Scrubber 

(2) Low Pressure rectifying column 

(3) Tempered cooling water pump 

(4) Tempered cooling water cooler 

 

Figure 1: Simple flow scheme of High Pressure Scrubber tempered cooling water system 

 

 

2.  Brief description of the system 

 

It is well-known that the reaction of ammonia and carbon dioxide to carbamate is an exothermic 
reaction. If the heat generated by such reaction is not removed timely; the rate and effect of this 
absorption reaction will be affected. In the High Pressure Scrubber a carbamate / water  mixture is 
used to absorb the reaction heat of ammonia and carbon dioxide in the vent gas from the synthetis 
reactor. In order to remove the reaction heat to continue the reaction, the reaction heat is designed to 
be removed along the shell side of the High Pressure Scrubber by means of tempered cooling water. 
Temperature of the tempered cooling water rises from 120 – 130 oC to 130 – 140 oC. 

Tempered cooling water of 140 oC enters the low pressure rectifying column from the High Pressure 
Scrubber for heat exchange with 110 oC urea solution, and then transferred by means of tempered 
cooling water pumps to a tempered cooling water cooler for heat exchange with circulating cooling 
water for cooling, and finally enter the High Pressure Scrubber for repeated circulation. 
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3. Possible problems after long-term operation 

 

Due to poor quality of our circulating cooling water (containing sediment and scale deposit), serious 
fouling occurred to shell and tube of our tempered cooling water cooler and its heat exchange 
efficiency also declined seriously in only a few years. According design the temperature of the  
tempered cooling water from the tempered cooling water cooler should be 120 – 130 oC. However in 
our situation this temperature remained above 135 oC and could not be cooled down even when the  
cooling water valves are fully open. Higher temperature of the tempered cooling water will directly 
impact the absorption reaction in the high pressure scrubber, and incomplete absorption reaction can 
cause rising ammonia and carbon dioxide in the vent gas of the high pressure scrubber, which will 
cause loss of raw materials. 

The above situation, a pain in the neck, made our production very passive. If a shutdown overhaul is 
carried out, the production can be continued but about 8 hours of shutdown time are required; If no 
shutdown overhaul is carried out, the high pressure scrubber will have poor absorption efficiency and 
excessive high pressure blowdown. We were troubled by this problem for quite a long time. In the 
process of seeking for the best solution, I got the best answer to solve this problem by chance, that is, 
skillful use of jacketed steam pipe with high pressure temperature cooling water.  

Functions of jacketed steam pipe with high pressure temperature cooling water: 

The jacketed steam pipe with high pressure temperature cooling water is arranged between the high 
pressure temperature cooling water cooler and the high pressure scrubber. During normal production, 
it will not be used; but during short-time shutdown, the 0.8MP steam valve will be opened to give 
enough steam in the jacket to stabilize the high pressure temperature cooling water temperature 
above 130 �, thus providing heating effect.. AS the jacketed steam pipe with high pressure 
temperature cooling water can be used for heating, similarly, it also can be used for cooling. Following 
this train of thoughts, we made the following improvement to the jacketed steam pipe with high 
pressure temperature cooling water so that cooling can be attained. 

 

Figure 2: Jacketed pipeline of tempered cooling water 
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The normal flow of the jacketed steam pipe is as follows: 0.8MPa steam at 174 oC enters from the 
upper part of the jacketed pipe to heat the tempered cooling water and the cooled condensate returns 
to the condensate tank via a steam trap. In order to produce a cooling effect, we receive 90 oC 
condensate from the lower part and fill it in the tube for heat exchange with the tempered cooling 
water, and after heat exchange the condensate comes out from the upper part for mixing with make-
up water in the low pressure steam drum, and then enters the low pressure steam drum for producing 
steam. In short, 90 oC condensate was used to decrease the temperature of the 130 oC tempered 
cooling water. 

 

 

4. Results 

 

After the above improvement, temperature of tempered cooling water reduced from 135 oC to 128 oC, 
which ensured absorption effect in the High Pressure Scrubber. After a few months, we cleaned the 
tempered cooling water cooler thoroughly during a shutdown overhaul. Although the problem is not 
solved fundamentally, the improvement helps the company to avoid an unnecessary overhaul, and its 
economic benefit is self-evident. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Translator notes: 
This is a Technical Paper originating from our Chinese partner: www.Ureanet.cn. The paper was original in Chinese 
language and it is translated and interpreted into English with care and as much as reasonable possible accuracy, 
all to the best of our abilities. 


