
Dynamic Headspace and Pyrolysis in Ink Analysis

Application Note
Inks

Printing ink is a complex for mulation of pigment, petroleum resins, waxes and 
oils. Once pro duced, it may be difficult to ana lyze since it is a combination of solid 
and volatile or semivolatile materials. Pyrolysis GC may be useful in the anal-
ysis of the non  volatile constituents, but the pres ence of volatile materials may 
interfere. In cases such as this, a two-step process may simplify the situation.
Figure 1 shows a pyrogram of a finished ink product with no pretreatment. The 
presence of a large, unresolved mass of peaks from 20 to 26 minutes makes 
in terpretation difficult. To simplify the chromatogram, the sample was first heated 
to 250°C for 5 minutes in the Pyroprobe inter face. This process removed the 
volatile hydrocarbon oil which made up a large part of the ink, leaving behind 
the solid resins and waxes. The volatilized hydro carbon oil was then chromato
graphed, producing Figure 2.

The remaining solids were then pyrolyzed at 700°C for ten seconds, and the 
resulting py rolysate chromatographed separ ately, as seen in Figure 3. Now 
there is nearly baseline resolu tion of the major peaks, and spe cific peaks may be 
identified and associated with individual solid constituents of the ink formulation.  
Many of the peaks eluting between 12 and 19 minutes, for example, resulted 
from pyrolysis of the hydrocarbon resins, while the peaks eluting from 20 to 25 
minutes are normal alkanes and alkenes produced from the wax.
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Figure 1. Pyrolysis of Ink, 700°C for 10 seconds.

Instrument Conditions
Pyroprobe

Desorption: 250°C for 5 minutes
Pyrolysis:  700°C for 10 seconds

GC-FID

Column:  50 x 0.25mm SE-54
Injector:  300°C
Carrier:  Helium, Split 70:1
Oven:  50°C for 2 minutes
  then 10°C/min to 290°C
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Figure 2.  Dynamic Headspace of Finished Ink Product, 
250°C for 5 minutes

Figure 3.  Pyrolysis of Finished Ink Product After Dynamic 
Headspace, 700°C for 10 seconds


