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Figure 2. GOOD QUALITY INK
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Figure 1. POOR QUALITY INK
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Hence, only very weak, broad thermal events are produced.
Detection by DSC, therefore, requires high temperature
stability in the DSC so that any exothermic peaks observed
are the result of degradation in the material and not the
result of baseline drift.

Figure 1 shows the DSC results at 40oC for a poor
performing ink.  The solid curve represents the heat flow
with time and indicates a very board exotherm beginning
at about 50 minutes.  The broken curve represents the DSC
temperature with time and indicates that the temperature
in the TA Instruments DSC with ISO TRACK is constant
(40o + 0.05oC).  Hence, the exothermic behavior observed
is the result of degradation in the ink.  This conclusion is
supported by the DSC results (Figure 2) for the good
performing ink.  No exotherm is observed in this latter case
even after 20 hours.

THERMAL SOLUTIONS
Long Term Stability Testing of Printing Inks by Differential Scanning Calorimetry

PROBLEM

A printing ink used in point of sale applications (e.g.
printing  magazines) was providing a poor quality finish.
The cause of this end-use performance deficiency was
believed to be aging (degradation) occurring in the ink
during storage.  A similar ink did not show any loss in
finish quality after an equivalent storage time.  The
manufacturer, therefore, was interested in a method for
predicting the aging properties of different ink formations.

SOLUTION

Aging (degradation) is an exothermic (heat evolved) process
normally detectable by differential scanning calorimetry
(DSC), a thermal analysis technique which measures heat
flow into and out of materials.  However, the degradation
for these inks is very gradual at typical storage temperatures.
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