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OVERVIEW – PURADYN® SYSTEM FUNCTION 
 
The Puradyn® system is unique in it’s inherent ability to address all forms of 
contaminants that occur in oils utilised in internal combustion engines and hydraulic 
systems; these can be split into: -  
 

• Solid contaminants -  for example wear metals, soot (carbon), dirt (silicon), 
sludge etc. 

• Liquid contaminants - water, fuel (NB light hydrocarbons), etc 
• Gaseous contaminants – sulphur dioxide, sulphur trioxide, nitrous oxide etc. 
• Acidic contaminants – sulphuric acid, nitric acid. (Typically present as a 

result of reaction between liquid and gaseous contaminants). 
 
To effectively remove these contaminant groups – and (of critical importance to oil 
quality) prevent the formation of certain contaminants - the Puradyn® system 
incorporates the actions of: -  
 

• Filtration 
• Evaporation 

FILTRATION 
 
On entering the Puradyn® system oil will initially pass through a filter consisting of 
long strand, unprocessed cotton. (Note CGP – under separate heading). 
 
We need to recognise the reasons for using this (cotton) filter medium as well as the 
effect of fine filtration combined with essential chemical reactions that take place in 
the cotton filter. 
 
Unprocessed cotton provides an excellent filtration material and is the basis for the 
ability of the Puradyn® system to provide an absolute filtration capability of 1 
micron. 
 
Why 1 micron filtration?  : -  
 

1. Particulate size of less than one micron will not have an abrasive effect in an 
engine or hydraulic oil. 

2. Most quality engine oils will keep solid contaminants (such as sludge) in 
suspension to a particle size of 3-4 microns. When the particle size 
agglomerates to greater than this the contaminant will fall out of suspension to 
be deposited in the sump or other areas of the engine, with resultant 
detrimental effect on the qualities of oil and engine performance.  
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Cotton  - background information. 
 
Cotton is a form of natural fibre made predominantly from cellulose (approx. 90%). 
However other constituents are also present, which are critical to the function of the 
Puradyn® system. Cellulose itself is a polysaccharide consisting of long chains of 
carbohydrate repeat units. 
 
Cotton is made up of the following constituents: - 
 
 Constituent   Proportion 
 
 Cellulose   85-90% 
 
 Water (absorbed)  6-8% 
 
 Protein, wax   2-8% 
 
 Other minerals   1% 
 (calcium, magnesium, etc.) 
 
Cellulose is the chief structural material of the vegetable world.  The purest forms 
occur naturally in a fibrous state.  The simplest fundamental cellulose repeat unit is:-  
 

 
 
The above molecule would be part of a long chain, typically with >10,000 repeat 
units. 
 
Contaminants – sulphur oil impurities 
 
Sulphur is found in varying amounts in fuels used by internal combustion engines 
worldwide. Sulphur compounds typically occur in oil as a by-product of combustion 
in the form of sulphur dioxide (SO2) and sulphur trioxide (SO3).  This is absorbed into 
the oil in gaseous form and is then converted to acid by reacting with water, due to the 
heat and pressure of the engine. Acids can then trigger polymerisation of the oil or 
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other forms of degradation. The polymerisation will cause the oil to become much 
more viscous and thus it’s ability to shear and instantly flow will greatly diminish. 
 
The Puradyn® system can obviate this effect: - 
 

1. Due to the heat and pressure generated by an internal combustion engine 
sulphur dioxide will react with water contaminant in oil to form sulphuric 
acid. Sulphuric acid in the oil will enter the Puradyn® filter and will react 
with the protein and cellulose, causing protein and cellulose degradation 
by attacking the linkages, which in turn retain the acid through the 
formation of chemical bonds. 

 
Long protein/cellulose chain  Broken protein/cellulose chains 

________________________________       _____________         ____________ 
        
 

SULPHURIC ACID 
 
 

2. The acid can also cross-link the protein and cellulose chains; i.e. as well as 
breaking down the main chain it can also link existing chains: - 

 
Long protein/cellulose chains  Acid triggered crosslink 

             
               SULPHURIC ACID 

   

 
 
The Puradyn® system uses cotton which has traces of protein and water as opposed to 
pure cellulose. The reason for cotton being used is that protein will react more readily 
with, and retain, acid contaminants. 
 
In summary, the presence of the water in the engine oil will convert virtually all 
sulphur dioxide / trioxide present into a chemically reactive entity (i.e. the acid), 
which will in turn react with the protein in the ways described above, thereby 
removing it from the oil and permanently holding it within the cotton. With the 
Puradyn® system the acid is retained in the filter chamber, thereby avoiding 
subsequent acid induced degradation of the oil in the engine and damage to engine 
components. 
 

EVAPORATION 
 
Equally important to the effect of filtration is that of evaporation. 
 
Removal of Liquid and Gaseous contaminants 
 
It is understood that water is present in oil due to condensation or as a by-product of 
combustion. It is also understood that the heat of the engine will evaporate water. 
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However, critically, the evaporative action takes time due to the fact that, in an 
internal combustion engine, there is a large volume of oil relative to surface area. 
 
We engender the opposite effect with the heated diffuser plate in the Puradyn® 
system – i.e. a small volume of oil relative to surface area – this is known as the “thin 
film evaporation effect” and is critical to the performance of the Puradyn® system in 
removing and, vitally, preventing the formation of harmful contaminants. 
 
We have discussed the effect of the cotton filter in the Puradyn® system in addressing 
acid contamination, however, it would obviously be of greater benefit to oil condition 
(in terms of maintaining alkali additive levels and the fundamental ability of the oil to 
flow and shear) if acid build up was prevented in the first place. 
 
This is achieved by the Puradyn® system due to the evaporation chamber – water and 
sulphur dioxide / trioxide will pass through the filter and flow over the diffuser plate. 
This is where the thin film evaporation effect will allow the release of both liquid 
contaminant (water) and gaseous contaminant (SO2 & SO3). Liquids and gases are 
evaporated by the same process, preventing the formation of sulphuric acid; the same 
will also apply to nitric or other acids that might be formed. 
 
In general terms:-  prevention is better than cure. 
 
Due to this effect alkali additives in engine oil – calcium and magnesium – will not be 
depleted and the condition of the oil will remain stable.   
 
Aluminium is the material used in the evaporation chamber due to its ability to 
quickly and uniformly radiate heat generated by the heating element. Note: - the 
Puradyn® system will not add heat to engine or hydraulic oil – tests have proven that 
hydraulic oil entering the system at 50°C will exit at the same temperature; on engine 
applications a slight cooling effect (+/- 0.5°C) is noticed. 

 
SUMMARY 

 
The Puradyn® system is unique in it’s ability to: -  
 

• Filter solid contaminants 
• Retain acid contaminants 
• Evaporate liquid and gaseous contaminants 
• Prevent the accumulation of harmful contaminants in the oil 

----------------------------------------- 
 
 


