February 26, 2014

IS IT ETHYLENE OR PROPYLENE GLYCOL?
Recently a water treatment associate asked me: “Is there any existing test method for deciphering
which type of glycol is present in a sample?” That was a new one to me, but being an Analytical Chemist,
I was up to the challenge. I was even more intrigued when he told me that he had discussed this with
many others and no one could answer this question. I love a challenge. So, I studied the physical
properties of the two glycols and discovered that it is remarkably easy to differentiate between them.

This is all you need.

108 Mount Vernon Drive

SPECIFIC GRAVITY. The key to differentiation is to use the physical differences
with regard to Specific Gravity and Refractive Index. I would recommend the
use of a hydrometer with a scale from 1.0 to 1.07, along with a glass 300 ml
graduate cylinder to determine the Specific gravity of the solution. Perform
this test first. Fill the cylinder with 250 ml - 300 ml of the unknown sample.
Then insert the hydrometer into the cylinder. At the water line, read and
record the numerical value of the nearest graduation mark. If the value is 1.05
or above, then (allowing for a 0.05 error) your solution is Ethylene Glycol
based. It is impossible for Propylene Glycol solutions to have a Specific Gravity
at or above 1.045 at 70 degrees Fahrenheit. See the tables below.
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REFRACTIVE INDEX. If the Specific Gravity is between 1.0 and 1.05 (0.05 margin of error added), then
you must do the Refractive Index to determine which glycol is present. I recommend using a hand held
refractometer such as the one shown in the photo above. They are relatively inexpensive and easy to
use in the field.
To perform this test all you have to do is place a few drops of your unknown sample liquid on the
measurement prism at the end of the refractometer. Close the cover so the liquid spreads evenly across
the entire surface of the prism without any air bubbles or dry spots. Allow this to remain on the prism
for approximately 30 seconds. Instructions will vary slightly. It is best to use the instructions that come
with your chosen refractometer.
Let us use a hypothetical Specific Gravity of 1.03 from the test above. A Specific Gravity of 1.03 means
that you either have an Ethylene Glycol solution between 25% and 30% by weight, or you have a
Propylene Glycol solution between 35% and 40% by weight. Which is it?
In the refractometer field of view at the right you can
see an area of grey scale and an area of white. The
junction of these two determines the percent
strength of a known Glycol. Here it shows that the
solution could be 30% Propylene Glycol. Or perhaps
it could be approximately 30% Ethylene Glycol.
But we now are going to use this device to identify
an unknown glycol which we know to have two
totally different percentages of strength. In our
hypothetical example, if the grey and white shaded
areas meet near the red line (red line added for the
purpose of demonstration) our unknown is a
Propylene Glycol solution. If, however, the grey and
white shaded areas meet near the blue line (blue line
added for the purpose of demonstration) our
unknown is an Ethylene Glycol solution.
Dick Hourigan, the author of this document is the owner of Richard Hourigan, Inc.,
www.TheWaterTreatmentStore.com, and www.MissedPerceptions.com. He is a retired US Army
Lieutenant Colonel and an Analytical Chemist with over 40 years experience in the Water Treatment
Industry.
As a footnote, refractometers, hydrometers, and the glass 300 ml graduated cylinder show above can be
purchased on www.TheWaterTreatmentStore.com.
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