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Introduction 

 

Microbial contamination is most commonly seen as black sludge that forms in the bottom of storage tanks. This 

sludge affects engine operations in several ways; it blocks filters, it causes poor fuel combustion that results in 

significant fuel inefficiencies, it causes incorrect fuel gauge storage readings, and it contributes to poor 

emissions resulting in black smoke. Additionally, bacteria are generally of a variety of types, both aerobic and 

anaerobic, which, as a result of being present and living, feeding and reproducing in the oil produce organic 

acids, including sulphurous and sulphuric. These corrosive chemicals cause severe degradation of storage tank 

coatings and corrosion of both metal tank surfaces and fuel injection equipment. 

 

The reason for growth of microbes is the presence of water in the fuel. All fuel oil contains some water and 

therefore, under normal storage and handling methods, inevitably, microbes are present in varying quantities. 

These microbes or ñbugsò flourish at the oil/water interface, using the oil as source of food. Warm temperatures 

(30 to 40 degrees C) normally in engine room or exposed tank environments provide ideal breeding conditions. 

 

The only treatment to date is by using (adding) liquid biocides regularly. Biocides are highly toxic chemicals 

hazardous to handle and dispose of. Not all microbes are eliminated with biocide and any waste materials 

remain toxic. Adding biocides is an on-going operational maintenance expense. It does not solve the original 

problem. It is merely a short term localised fix. 

 

Installation of FuelMag© is the natural way of protecting fuel systems from microbial contamination. Unlike 

biocides, it is a permanent, non-toxic, maintenance-free solution suitable for any types of engine or fuel storage 

systems. 
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The Technology 

 

Growth of microorganisms in petroleum products has been recorded since 1895, causing fouling, malfunction 

and corrosion in storage tanks, equipment, pipelines, filters and engines. Until now the most widespread 

method of dealing with microbiological contamination has been through the use of a suitable biocide additive to 

the contaminated system. There are many issues with Biocides: 

¶ The application of biocides to the fuel is an ongoing operational expense 

¶ Biocide may kill some of the bacteria strain; leaving others to enjoy an increase in growth rate and assume 

the ecological elevation previously prevented by the eliminated bacterial strains. 

¶ Biocides are highly toxic and require special procedures and extreme care in handling. 

¶ Major oil companies have issued bulletins to their staff specifically instructing them, under no 

circumstances, to handle biocide or waste material from a treated system without being fully protected. 

¶ Cumulative effects of the toxic biocide on the engine are not known or stated; nor is the level of 

environmental damage created by passing the biocide through the engine and into the atmosphere. 

¶ Treated biomass is still in the system and has either to be physically removed by cleaning or is left to be 

caught up in the normal filtration. 

 

FuelMag© is the effective modern alternative to treat and control microbiological contamination of fuel systems. 

Advantages and benefits include; 

¶ Low initial capital expenditure with no ongoing costs. 

¶ Ease of installation. 

¶ No toxic chemicals or toxic sludge waste to be concerned about. 

¶ No maintenance requirements 

¶ Long operational life. 

¶ Affects all types and levels of microbiological growth  

 

Since the technology was first discovered, independent research has confirmed that the magnetic effect on 

microbial material is not lethal. The technology is not a biocide and is the only natural way of protecting fuel 

systems in these stages through ongoing management of the problem, or potential problem. 

¶ FuelMag© modifies the compound that the microbial material produces to create an adhesive shell and 

hence form a colony. 
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¶ The powerful magnetic field plasmolysis the microbes ï breaking the biomass down into individual cells of 

less than 1 micron in size and causing the cell to become dormant. 

¶ The plasmolyzed microbial material, being small enough, can now pass through the filter medium and be 

consumed by the engine during combustion. 

¶ Any plasmolyzed microbes in the fuel returned to the tank remains in a dormant state for between 10 and 

30 days after treatment. 

 

Given the time, correct conditions and nutrients, plasmolyzed cells regenerate. By circulating fuel from the tank 

or storage system, the microbial matter can be maintained indefinitely in its fragmented, dormant condition. 

 

Long term effect of Fuel Contamination 

 

Bacteria, both aerobic and anaerobic, produce organic acids, including sulphurous and sulphuric. These highly 

corrosive chemicals cause severe degradation of storage tank coatings and corrosion of metal tank surfaces 

and injection equipment. The effect of the microbiological contaminants on fuel injection equipment is that it 

quickly impairs performance and dramatically increases wear rates. This brings about poor combustion 

conditions, loss of engine power and reduced service life of components. 

 

Scientific Proof of Technology 

 

Scientific experimentation conducted by The School of Ocean Sciences at The University of Wales at Bangor 

on our behalf, resulted in a clear endorsement of our own research and fuel testing programs, which also 

resulted from on-going work with marine underwriters and classification societies. Through the activities of the 

scientists at The University of Wales, we have gained a greater understanding of how FuelMag© works and 

how it can best be utilised to give its most effective performance. 

 

More recently, investigations were carried out by CABI, the largest UK Government Research Institute. They 

were commissioned to measure the effect on bacteria, yeast and fungus within contaminated fuel after passing 

through a FuelMag© Unit in a circulating system for up to 10 days. These results were directly compared with a 

circulating system on the same fuel without the FuelMag unit in the system. These results showed that: 
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Why Microorganisms Hate Magnets 

 

Microorganisms are single-celled organisms surrounded by a phospholipidsô membrane. The membrane: 

¶ contains the cellôs organelles and the other cellular machinery (proteins) needed for survival 

¶ maintains a separation between the intracellular and extracellular salt solutions in which the cell exists 

(Plate No. 1).  

 

 

 

This separation of the ions across the bacterial cell wall and the maintenance of the impermeable 

phospholipids' membrane are essential for cell life. The membrane contains protein channels that transport 

different ions across the membrane to control both electrical and chemical potential that exists across it (Plate 

No. 2).  

 

When microorganisms are subjected to a strong magnetic flux field, the ability of the protein channels to 

maintain the electrical and chemical potentials across the cellôs membrane is disrupted. In brief, the ion 

channels open up to allow osmosis to happen, leaving the cell in a plasmolyzed state.  
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Product Specifications 

FMX 

Series 

 

FM08 

FM10 

FM12 

Fuel Line Size /Typical Application           

Max 

Operating 

Pressure 

Fuel Flow 

Rate 

(Litres/Hour) 

Horsepower 

Guide BHP 

08mm Tail: Small water Craft, Class 1-3 vehicles  

10mm Tail: Small water Craft, Class 4-7 vehicles  

12mm Tail: Small water Craft, Class 8 vehicles 

4 bar up to 400 2 - 600 

 

 

 

Weight:  

12oz / 230g 

 

Size: 

OD 32mm 

 

Length:  

185 mm 

 

Material:  

6068-t6 

Aluminium  

 

 

 

 

 


