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A 20-year-old vessel with no prior history of lube oil contamination suddenly suffers microbial infestation that results in over $500,000.00 in engine repairs and a two-month delay.  Three weeks before the casualty, the engine lube oil was routinely sampled and found to be satisfactory.

A 6-year-old vessel requires the replacement of all bearing shells, machining and polishing of journals and cross head pins.  The reason; microbial degradation of the lube oil has caused highly localized pitting of the highly machined surfaces and destruction of the bearing material.

In each case, the lube oil was infected by the bacterium Pseudomonas.  The infection manifested itself and resulted in excessive damages in 3 weeks or less.
In some cases the lube oil may have been examined by a laboratory only two weeks before and found satisfactory.

Microbial degradation of lube oil has been noted in large slow speed diesels and in some cases, steam turbines.  Under ideal growth conditions, the infection spreads rapidly resulting in extensive damage.

The Infection

The lube oil is contaminated with the bacterium Pseudomonas.  Under ideal growth conditions, this bacterium will divide and multiply every twenty minutes.  The bacterium prefers warm conditions, 85-105 degrees Fahrenheit and a relatively neutral, or slightly alkaline medium (pH 8-9).

Infection of the lube oil is generally through water contamination from the diesel engine cooling system, or via condensation.

It has been suggested in formal discussions that contamination could also result from bilge water entering the engine crankcase during long durations in port.  This being due to the fact that engine bilges may not be pumped in port due to strict anti-pollution laws.

Microbial degradation of lube oil is a relatively recent problem.  Some observers have noted that the problem has seemed to increase just at the same time that strict anti-pollution laws have required sewage holding tanks aboard vessels.  The raw sewage contains a high amount of the bacterium Pseudomonas and leakage into the engine room bilges with subsequent contamination of engine crankcases may be a consideration.

In addition, microbial infection has also appeared at a time when lube oil additives containing phosphorus and nitrogen are being used in modern vessels.  These elements provide the necessary food for these microbes to live and grow on.

Dry oil is practically sterile, although it may contain non-vegetative spores waiting for the addition of water to germinate them.

The Problem

Once the microbes enter the system, their process is self-sustaining in that a by-product of their growth is water.

The Problem (cont’)

Other products of their growth are organic acids, hydrogen sulfide and ammonia.

Damage to the engine bearings and machined surfaces are usually in the form of highly localized deep pitting.  Especially in areas of low flow rates.  The localized pitting is electrochemical anodic pitting.

In addition, the microbes reduce the interfacial tension of the water and oil and cause emulsification that becomes impossible to separate in the centrifuge.

The microbes also may alter the viscosity of the oil causing a failure of the boundary layer lubrication and subsequent metal-to-metal contact.

By subsisting on the oil additives, the microbes also reduce the additives effect.

Finally, the microbes will cause plugging and clogging of filters.

Recognizing the Problem

Microbial attack on the lube oil system may be identified when all, or most of the following symptoms are noted.  Individual symptoms may be the result of other problems and not associated with microbial attack.

· Emulsified oil and problems with separation.

· “Rotten eggs” smell in the engine crankcase.

· Light brown film developing on the interior of the engine crankcase and journals.

· Sliminess noted in the oil

· Corrosion or rust deposits on machined parts, purifier and journals.

· Black, or brown stains on white metal bearings.

· Plugging of lube oil filters.

Onboard test kits are available to identify microbial infestation.  However, it is crucial that the sampling procedure be done correctly.  Pockets of infested water may accumulate in tank corners and other areas during vessel lay-up and testing of surface oil would not indicate a problem.

Expert assistance should be sought to supervise sampling procedures.

Prevention

Certain measures can be taken to reduce the chance of microbial attack:

· Adding biocide to engine coolant

· Fitting of rubber “bell mouths” to centrifuge suctions.

· Reduce engine coolant leakage.

· Use distilled water in engine jacket.

· Periodic sterilization of engine lube oil.

Curing an Infected Vessel

Expert advice should be sought for vessels damaged by microbial infestation, or for a vessel suspected of having a problem with lube oil degradation due to microbial infection.

There are biocides that can be added to the engine lube oil that will kill the microbes.  However, no biocide should be added without the approval of the engine oil supplier.  Biocides could, if improperly used, result in bearing damages or corrosion equal to that caused by the microbe itself.

Next issue…”Chromatography Reliability in Oil Spill Investigations”.

Web sites of interest:

http://www.daubertontheweb.com
http://www.marineconsultingengr.com
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