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APPLICATIONS INFORMATION USING ADVANCED GC SAMPLE HANDLING TECHNOLOGY

Dynamic Headspace and Pyrolysis in Ink Analysis

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 analysis 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 formula-
tion. Many of the peaks eluting
between 12 and 19 minutes, for
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Figure 3
Pyrolysis of Finished Ink Product
After Dynamic Headspace
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example, resuited from pyrolysis
of the hydrocarbon resins, while
the peaks eluting from 20 to 25

minutes are normal alkanes and
alkenes produced from the wax.

EQUIPMENT

PYROLYSIS
CDS Pyroprobe 120 with
Platinum ribbon probe
Headspace: 250°C for
5 minutes
Pyrolysis: 700°C for
10 seconds

CHROMATOGRAPHY
Column: 50m x 0.25mm SE-54
fused silica capillary
Carrier: Helium, split 70:1
Program: 50°C for 2 min, then
10°/min to 290°
Detector: FID

For more information on this
and related applications, we rec-
ommend the following readings:
Wampler, T, and Levy, E., “Pyrol-
ysis GC in the Analysis of Ink and
Paper,” LC GC, 4, 11, (1986)
1112-1116
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Levy, E., and Wampler, T., “Appli-
cations of Pyrolysis Gas Chrom-
natography/Mass Spectrometry
to Toner Material from Photo-
copiers,” J. Forensic Sci., 31,1,
(1986) 258-271.

Wampler, T, and Levy, E., “Ana-
lytical Pyrolysis in the Forensic
Science Laboratory,” Crime Lab
Digest, 12, 2, (1985) 25-28.

Additional literature may be
obtained from CDS by calling
1-800-541-6593 or in Pennsyl-
vania 215-932-3636.

CDS Instruments, a unit of Autoclave Engineers Inc., is a worldwide leader in the manufacture of instru-
ments and equipment for research applications. With over 15 years of service to the research community,
CDS is dedicated to the development of instrumentation for use in the preparation, separation and analysis
of complex organics. We are also dedicated to providing researchers with the technical and applications
information they need to perform their work efficiently. The purpose of CDSolutions is to supply the re-
searcher with a constant stream of applications solutions for advanced GC sample handling. The article you
just read is one of many available at no charge to our customers. For a complete list of topics, please write
to our Technical Information Dept. in Oxford, Pennsylvania.
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