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Introduction

Reciprocating compressors have the disadvantage that always some oil will enter the process stream. In case a catalyst is applied downstream these compressors oil will deactivate the catalyst causing an expensive shut down and cleaning procedure. 

China with their numerous small fertilizer complexes have built up extensive experience with this kind of problem and found also effective and cost efficient solutions. This paper describes the solutions to solve oil fouling in gas streams caused by reciprocating compressors.
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Shandong Lunan Chemical Plant in Shandong province in the People’s Republic of China was founded  in 1967, it uses coal as raw material to produce ammonia, methanol and urea. At present, ammonia capacity is 250,000 t per year, methanol capacity is 150,000 t per year, urea capacity is 350,000 t per year.

Before March 1998, the plant applied in the ammonia plant a high temperature shift process however from April 1998 the plant applied the sulfur-tolerant full low temperature shift process to save energy consumption. However the pressure drop of the shift reactor increased to 0.25MPa from the initial 0.08MPa during  only19 days. The whole plant was forced to shut down and when the shift reactor was opened, we found a thick layer of oil and grease on the surface of the shift catalyst which resulted in a significant pressure drop increase. 
Hubei Research Institute of Chemistry developed TX-1 oil removing agent to solve this problem. Before using TX-1 to protect the shift catalyst, TX-1 was first tested in the urea plant in order to compare TX-1 efficiency with coke. 

The test condition were as below:

98 vol% CO2 feedstock, flow rate 3000 m3/ h, pressure 1.0MPa, temperature 110-130 degree C, desulfurization reactor Φ1200×2000mm, loaded 1.5 t ferric oxide desulfurizer, H2S content approx. 45 ppm.

500 ml TX-1 and coke were loaded by means of a stainless steel wire net and were filled symmetrically in the 1.5 t ferric oxide desulfurizer respectively, they were took out 45 days later for plant overhaul. 

The test result were as below:

Oil content in spent TX-1, 27.72%

Oil content in spent coke, 14.70%

TX-1 filled with oil became brown compared to initial light gray, however extrudate remained intact, no powder formation and the crushing strength remained good.

From the test results we can conclude  that TX-1 is the most efficient oil removal agent.

So from Feb. 2001, TX-1 Oil-Removal Agent was applied in the ammonia plant to protect the shift catalyst. The applied conditions are as below:

Syngas, temperature 55-60 degree C, pressure 2.10-2.15MPa, filter Φ1400×3000mm.

After four years operating at full capacity, the pressure drop of the shift reactor was still 0.085MPa compared to initial 0.08MPa and the economic benefit is very obvious.

Conclusions
HRIC’s  TX-1 oil removal agent is the most efficient oil removal agent and has been successfully proven remove oil from syngas stream and CO2 streams. 
HRIC’s TX-1 oil removal agent gains significant economic benefits as the lifetime of the catalysts will prolong drastically.
