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However both fluids the engine oil and the coolant are necessary for the common diesel engine

use, they should never meet each other. It is known that in case they are mixed the efficiency

of both liquids is reduced. The risk of breakdown, even the engine seizure, increases then. For

operational safety reasons it is advisable to control the fluids condition regularly.

Locomotive users much more often
send oil samples to analyze much more
often than coolant samples. Fast and eco-
nomically rational analyses are expected -
enabling regular testing without disrupting
the locomotive operating schedule.

Laboratory tests show symptoms
of oil contamination with coolant:

e increased levels of elements typical for
coolants detected by atomic emission
spectroscopy (ICP-OES or RDE method),

e increased levels of elements typical for
radiators metallurgy,

e characteristic changes observed on the
infrared spectra,

o fundamental analysis for engine oils (kinematic
viscosity in 100°C and flashpoint) disruptions.
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The above-mentioned symptoms
often occur without any correlation, which
result form the specific nature of the cool-
ant-oil mixture. Liquids do not mix or mix
to a very limited extent. They form emul-
sions with a density higher than that of oil.
As a result, coolant contamination is not
uniform throughout the entire volume of
exploitative oil.

Diagnosing oil contamination with
coolant is often difficult due to the presence
of other contaminants, oil degradation prod-
ucts or residues of other oils from before
the oil change. Particularly adverse is soot
generated during Diesel engine exploitation.
The soot prevents to see the turbidity and
it makes the infrared spectrum illegible.

The nature of diesel engine coolants
are actually concentrates of glycols (ethylene or
propylene) containing additives packages like
corrosion inhibitors diluted with distilled water.

On the market there are fluids avail-
able that contain corrosion inhibitors pack-
age based on: organic acid salts, silicates,
phosphates, borates, molybdates, nitrogen
compounds like nitrates, nitrites, azoles,
amines. Their hybrides are also popular.

Below are the tests carried out in
the Ecol Oil Analysis Laboratory aimed at
understanding the essence of the oil-fluid
mixture. It should be remembered that the
laboratory conditions in which the tests
were carried out differ from the actual
conditions in oil systems.
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Homogeneous emulsions resem-
bling cream or mayonnaise were blended
in a laboratory homogenizer. Coolant in
the amount of 1% and 5%. New, reference
amber yellow oil was used. A popular oil
commonly used in diesel locomotives for
heavy freight trains was selected for the
experiment (mineral based, CF API ranged
marine-rail trunk piston engine oil designed
for the lubrication of high and medium
speed diesel engines) and engine coolant
that contains 50% concentrate based on
ethylene glycol and 50% deionized water
(carboxylic acid salts with molybdates ad-
ditives technology).

The table 1 shows the contents of
elements typical for coolants (ICP-OES anal-
ysis) in the samples from the experiment.

The measured molybdenum con-
tent is lower than the typical content of
additives in some engine oils e.g. about 50
ppm Mo in popular Cl API class oils, which
proves that in the case of oil samples from
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working locomotives submitted to the lab-
oratory, the molybdenum content is not a
reliable coolant contamination indicator.

The measured sodium content is
considered abnormal for diesel engine oils
and it indicates that corrective actions are
needed.

The FTIR spectrum 1 showed char-
acteristic absorption bands were deter-
mined intense due to the coolant presence.
The broad band representing the hydroxyl
groups -OH at the wavenumber region
>3000 cm-1 in the spectrum. Peaks dou-
blet at the vawenumer region 1000-1100
cm-1 referring to functional groups namely
C-O and C-C-O.

In a similar test using engine cool-
ant based on ethylene glycol in a different
technology, containing a corrosion inhibitor
package based on silicates, identical chang-
es in the infrared spectrum were observed.

A frequently asked question is how
stable an oil-coolant emulsion is. To find out
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based on laboratory analysis of oils, greases,
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the answer, oil emulsions (mineral based,
CB API ranged) and ethylene based coolant
(50/50) were blended. The time needed for
full separation was 7 months, that is, until
the oil became clear (amber yellow colour).
After this time, no coolant was detected in
the oil phase, neither in the FTIR spectrum
nor in the elemental analysis.

Oil analysis from locomotives en-
gines is a very important tool in the pro-
active maitenence of the rolling stock. We
estimate that among group of oil samples
from locomotive Diesel engines, that are
in some way problematic (need atention)
oils contaminated with coolant constitute
approximately 20% off this group. Symp-
toms of oil contamination with coolant in
laboratory analysis results are not always
obvious, even when we use the most mod-
ern testing techniques, because sometimes
they do not show expected correlation. The
diagnostician’s experience is necessary to
correctly interpret the results.
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take a tour of our
Oil Analysis Laboratory [H]
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