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Bioremediation, the degradation of organic matter using microorganism is a commonly used 
environmentally friendly method to clean contaminated aquatic and terrestrial sites.  Despite 
acceptance by environmental and regulatory agencies, bioremediation remains somewhat 
controversial in the parts cleaning industry.  This paper, first presented at CleanTech™ 2002, 
presents the facts and some fiction about this process, including how it works, how it applies to 
the cleaning field, safety of the microbes, advantages of the system, and actual test results. 

How it works? 

Bioremediation is a treatment process that uses naturally occurring microorganisms (yeast, 
fungi, or bacteria) to breakdown, or degrade hazardous substances into less toxic or nontoxic 
substances.  Microorganisms, just like humans, eat and digest organic substances (compounds 
that contain carbon and hydrogen atoms) for nutrients and energy. One of the earliest uses of 
this process was in New York at the Love Canal site, where bacteria were used to detoxify 
groundwater and soil. Since that time, microbes have played a large role in the cleanup of 
natural environments through specific applications. 

 

 

 

One particular group of bacteria, the “pseudomonas”, has been repeatedly shown to degrade 
many of the compounds found in toxic sites. Compounds that can be remediated include 
chlorinated solvents, phenolic compounds, naphthalene, fuel oils, and petroleum based 
compounds.  Microorganisms must be active and healthy in order for bioremediation to occur.  
Bioremediation technologies assist the growth of microorganisms and increase microbial 
populations by creating optimum environmental conditions. 

Hydrocarbon + Water + Microbes = Carbon Dioxide + Water   



Bioremediation can take place under aerobic and anaerobic conditions.  In aerobic conditions, 
microorganisms use available atmospheric oxygen to convert many organic contaminants to 
carbon dioxide and water.  Anaerobic conditions support biological activity in which no oxygen 
is present such that microorganisms must break down chemical compounds in order to release 
the energy need. 

Bioremediation applications fall into two broad categories: in situ and ex situ. In situ 
bioremediation treats the contaminants in the location in which they were found. Ex situ 
bioremediation processes require the contaminants to be moved to a place where they can be 
treated. 

With the extensive use of microbes in the environment, many applications have evolved. In the 
pharmaceutical industry bacteria are the source for antibiotics and certain cancer drugs.  
Bacteria are used to produce biobased chemicals from sustainable resources in an effort to 
curtail the use of petroleum in chemical manufacturing processes.  Bacteria have also been 
observed to be useful in food shelf life extension.  In certain fermented foods such as yogurt, 
sour cream, buttermilk and others, bacteria improve flavor and texture and make food safe. In 
addition, bacteria have been successfully applied to grease traps in restaurants and have been 
imported into parts cleaning systems to degrade contaminants such as fats, oils, greases and 
other hydrocarbon compounds.  This paper focuses on some in situ bioremediation that 
eliminate the need to transport hazardous materials.  

 

Bioremediation in Parts Cleaning Systems 

The sequence of events in the most prevalent bioremediating parts washers begin when a 
surfactant/degreaser cleaning agent removes the hydrocarbon contaminants from the part. 
Those contaminants are carried by the cleaning fluid through a mat that releases a combination 
of hydrocarbon degrading microbes into the holding tank below the mat.  The microbes 
released into and now living in the fluid secrete natural enzymes that cleave the molecular 
bonds in the hydrocarbon molecules to release carbon as a natural source nutrient for the 
microbes.  In other words, the microbes awaken from their inactive state and begin eating oil 
and grease.  Clean fluid is recirculated from the bottom of the parts washer/ bioreactor tank so 
that there is no interruption in the cleaning process. 

Since the microbes are quiescent in the mat until fluid is added, there are no concerns about 
storage and viability over extended periods of shelf life.  The microbial mat should be changed 
at least every thirty days which accomplishes two objectives. First, changing the mat at that  
frequency limits the possibility that trace metals trapped in the mat through the cleaning 
process will build up to hazardous levels, making mat disposal problematic.  Note that peeling 
one (1) layer of the four layered filter each week is an additional safeguard to minimizing the 
amount of foreign objects that may accumulate on the filter.  Secondly, changing the mat 



“refreshes” the microbes by insuring that a fresh, vigorous colony is started every thirty days.  
The new microbes cannibalize the old colony each time the mat is replaced. 

 

The Bioremediation Process as it Occurs in a Parts Washer

 

 

This sequence of events is encouraged by maintaining the temperature of the fluid in the 
holding tank at approximately 105°F (40.6 °C).  This elevated temperature aids in the cleaning 
process by raising the efficiency of the cleaning fluid and also provides the optimal environment 
for microbial reproduction. 

 

Safety of the Microbes 

The microbes provided in safe bioremediating parts washers should all be American Type 
Culture Collection (ATCC) Class organisms or equivalent.  These are organisms are considered 
having no recognized hazard under ordinary conditions, and found to be a minimal health risk 
to humans and animals through numerous studies.  The strains used should also be deemed 
acceptable for use in environmental applications with respect to US EPA Standards 40 CFR 700.  
Since there is no genetic manipulation involved, and since the microbes are isolated from 
natural sources, they meet the Toxic Substances Control Act (TSCA) definition or “naturally 
occurring”. 

Conventional parts washers work by dissolving hydrocarbon contaminants into the solvent 
cleaner itself, so that as the parts cleaner works, the solvent becomes progressively dirtier.  As 
it loads with contaminants, the solvent becomes less effective, leaves more dirt on the parts 
being cleaned, and can eventually become hazardous waste. 



A properly operating bioremediating parts washer 
is effective because the cleaning fluid stays clean.  
Contaminants such as oil and grease are emulsified 
into the cleaning solution where the microbes go to 
work, breaking down the emulsified contaminants 
into water and carbon dioxide.  The water 
combines with the fluid and the carbon dioxide 
escapes into the atmosphere in volumes so slight 
as to be almost immeasurable.  And even though 
the bioremediation process takes time, the 
emulsified oil not yet digested will not redeposit on 
parts being cleaned because oil in emulsion will not 
reattach to metal surfaces.  The result is a parts 
cleaner that cleans itself, does not generate 
streams of liquid hazardous wastes, and can 
provide years of effective service with very limited 
waste stream. 

 

Facts and Fiction about Bioremediation  

Introducing bleach, disinfectants or other biocides to a functioning bioremediation parts 
washer could kill the microbes.  Trace amounts of biocides left on tooled parts after processing, 
however, should not matter.  Cool and cold temperatures will not kill the microbes, but will 
slow them down so that bioremediation will not take place at the rate it will in a warm 
machine.  And, of course, high heat – generally above 140 degrees F – will kill the microbes, in 
the same way that hospitals use heat to sterilize instruments. 

Some people think that if they don’t rinse off the part being cleaned, that the microbes will get 
into lubricants and eat them all up, ruining the machinery.  In fact, microbes selected for use in 
bioremediating parts washers need the water component in cleaning fluids to survive, and will 
not live very long in lubricants or oils.  Additionally, the temperature in an operating engine or 
machine would kill any microbes that may have survived the journey from the parts washers to 
the operating machinery. 

Another myth claims that if someone infected by a disease or virus, such as TB or AIDS, uses 
this machine, they will pass it along to the next person.  Not true.  While the environment in a 
bioremediation parts washer is indeed friendly to hydrocarbon-loving microbes, it is distinctly 
hostile to the mycobacterium that carry TB and most other pathogenic (harmful to humans) 
bacteria and viruses. 

Several scientific tests were conducted to demonstrate the effectiveness of parts cleaning 
systems.  These tests include End Point analyses and Total Oil and Grease (EPA Method 413.2). 



Both tests quantify residual hydrocarbon in order to better understand the organic degradation 
rate.  Data shows that hydrocarbon-degrading microbes are able to degrade organic 
contaminants such as fuel oil and other petroleum hydrocarbons at a rate of up to 15mg/l/hr.  
Complete degradation of organic solvents such as terpene, BTEX, and MEK is accomplished in 7 
days.  Test results demonstrate that more than 90 percent of motor oil contaminant degrades 
in 3 days.   

Bioremediation is a natural process that has recently been harnessed and put to use to extend 
the life of specially designed parts cleaning machines. Be sure you distinguish fact from fiction. 


