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Some lubrication experts have suggested that up to 50 percent of 
engine failures can be traced back to a problem with the cooling 
system. Once a problem with the cooling system begins, the lack 
of proper cooling can damage the entire lubrication, hydraulic and 
transmission systems. For some reason though, many users seem to 
neglect this vital part of the machinery.

One important part of the analysis of the coolant fluid is measuring 
the concentration of elements present in the fluid. The results 
can help gauge system health and potentially identify corrosion 
concerns of the radiator, heat exchanger, oil cooler, charged air 
cooler, thermostat, water pump and other parts in the system. Our 
aqueous elemental analysis is conducted according to ASTM D6130 
standard test method. A total of 15 elements will be determined by 
this method and results will provide critical information regarding 
the system health, potential contaminates and concentration of 
inorganic inhibitors.   

Benefits of Elemental Analysis Testing for Engine Coolants

What Corrosion Metals May Be Identified?

Engine Coolant Elemental Analysis 

Corrosion metals are flagged when the concentration of the element(s) indicate 
a concern of system corrosion. Their presence may indicate a combustion gas 
leak, air leak, solder bloom, system corrosion and/or liner pitting. The seven 
corrosion metals for engine coolants determined are:

What Inorganic Corrosion Inhibitors May Be Identified?
Testing will report concentration of elements used as inorganic inhibitors for 
corrosion protection. Results can indicate concerns of mixing, dilution and/
or over-treatment of inhibitors. This can evaluate the suitability of the fluid 
properties for the component. The four inorganic inhibitors for engine coolants 
determined are:

• Molybdenum
• Boron
• Silicon (note: may be due to contamination source if not part of coolant 

formulation)
• Phosphate

• Iron
• Aluminum
• Copper
• Lead

• Tin
• Silver
• Zinc
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All fully formulated antifreeze will contain sodium and/or potassium in the 
coolant formulation to help maintain and keep the inhibitors from becoming 
insoluble. The carrier salts are a great tool for monitoring and comparing to your 
lubricant analysis report. When coolant contaminates the lubricant, the carrier 
salts will typically be the first indicator. The ratio can assist in pinpointing coolant 
contamination in the lubricating oil. The carrier salts in the engine coolant 
can vary by coolant manufacturer and region. Carrier salts for engine coolants 
determined are sodium and potassium.
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There are many possible sources of contamination that can enter the cooling 
system. When contamination is present the cooling system may not be 
able to function properly, ultimately leading to possible engine failure. The 
contamination elements for engine coolants determined by elemental analysis 
are calcium and magnesium.

Scale forms where the greatest amount of heat transfer occurs and acts as 
an insulator, resulting in overheating and engine damage. Calcium and/or 
magnesium (total hardness) could indicate potential scale concerns within the 
cooling system leading to restriction of coolant flow and hindering the coolant’s 
ability to remove the heat from the engine effectively. 

How Does Elemental Analysis Testing Work?

The instrument used for determination of elements in the fluid 
is an ICP-OES (Inductively Coupled Plasma-Optical Emission 
Spectrometry) which reports results in parts per million (ppm). This 
is equivalent to mg/kg. The instrument does have a limitation. 
Particles over approximately 10 µm in diameter may not be fully 
analyzed by the instrument. ICP spectroscopy is an analytical 
method used to report the elements by using an argon plasma to 
excite the elements contained in the sample. The sample ionizes 
in the plasma and the ions emit light at different characteristic 
wavelengths, these wavelengths are then measured, reporting the 
element concentration. The elements present in the sample will 
provide further detail of over system and fluid health. 

What Are Carrier Salts?

What Contamination Elements May Be Identified?


