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Concentration control or the lack 
thereof is a major contributor in 
the majority of metalworking �uid 
problems. Every water dilutable 
�uid is designed to run within a 
speci�c concentration range. If 
the �uid is higher than the de-
sign range it is likely that you will 
see more dermatitis, residue, and 
excess �uid usage problems. When 
run below the design range, corro-
sion, tool, and sump life problems 
are frequently observed. Achieving 
good concentration control is one 
of the major things that the user 
can do to insure the success of their 
coolant management program and 
control the costs associated with 
metalworking �uids.

Just what the concentration of a 
�used� cutting �uid is and how it 
should be measured is a subject 
of considerable discussion among 
analytical chemists and �eld service 
people working in the industry. 
The truthful answer is that there 
are probably at least two different 
concentrations used for any given  
working solution. One concentra-
tion is �good enough� for the day 
to day management of the typi-
cal �uid in the typical application. 
And the second  where the �uid 
suppliers analytical laboratory 
goes to the used working solution 
and determines the amount of 
the individual components of the 
�uid that are present. This kind 
of �depletion analysis� is typically 
only done on an �exception� basis. 
And even then does not yield a 
single number but rather numbers 

for concentration based on how 
much of each of the �uid compo-
nents are present (e.g. % by oil, % 
by yellow metal corrosion inhibitor, 
% by fungicide, etc.).

For the day-to-day management of 
�uids there are two and possibly 
a third method of checking con-
centration. The particular method 
selected will depend on the type of 
�uid in use and the situation.

The easiest and most common 
method is to use an optical refrac-
tometer. Refractometers are fast, 
reasonably accurate and work for 
nearly all coolants, many wash-
ing compounds, water-based rust 
preventatives, and maintenance 
cleaners, etc. Refractometers, over 
time, tend to read higher than 
�actual� concentration because the  
tramp oils, etc. that get into the 
�uid will also refract the light and 
affect the refractometer reading. If 
the system is heavily contaminated 
a �good� clear reading is often not 
possible, making the actual reading 
somewhat of an educated guess. 
On this same vane the refractome-
ter�s (like any precision instrument) 
meters need to be kept very clean 
and in calibration to get good con-
sistent results.

Alkaline titration is the next most 
common method of checking 
concentration. This is a chemical 
method of measuring the total 
alkalinity of a �uid sample and 
calculating concentration from 
that. This method only works with 
products that have a fairly large 

amount of alkalinity. Typically these 
are synthetic and semisynthetic �u-
ids. The tank side addition of some 
alkaline builders and /or biocides 
can also affect reading concentra-
tion by titration. Over time the 
concentration by titration tends 
to read lower than the �actual� 
concentration.

It is also possible to check the con-
centration of soluble oils and high 
oil semisynthetics by doing an acid 
split. This method relies on adding 
a measured amount of typically 
sulfuric acid to a measured amount 
of working solution in a piece of 
calibrated glassware. The addition 
of the acid causes the oil in the 
working solution plus other oil-like 
materials to separate. The amount 
of material that �splits out� is then 
measured and the concentration 
calculated. This method is a very 
good way of getting at the total oil 
and surfactant content of a �uid. 
With a little practice it is possible to 
make a very educated guess about 
the percent tramp oil and percent 
product oil. About 20 minutes 
and then a 4 to 24 hour wait plus 
special glassware and reagents. It is 
not a method that you would typi-
cally want to do every day.

NOTES:

1.	 For additional information on  
this subject contact your  
Master Chemical District Manager, 
Authorized Distributor, the  
Tech Line (800-537-3365 North 
America only) or our website at 
(www.masterchemical.com 
/8/8c-frames.html)
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