
APPLICATIONS INFORMATION USING ADVANCED SAMPLE HANDLING TECHNOLOGY

o l u t i o n s

Four Temperature Analysis of a Biomass Feedstock

Figure 1.  Powdered olive stone heated to 150°,
300°, 450° and 750°C, sequentially.

In the production of bio-oils a variety of starting
materials has been used, including wood and
grasses like switchgrass.  An attractive source of
feedstock lies in agricultural or industrial waste prod-
ucts such as forrest litter, tree trimmings, sawdust,
shells and fruit pits.

The use of the stones from olives has been inves-
tigated as well, which could solve a disposal issue
and provide a useful product.  Olive stones, like
much biomass, is a lignocellulosic product, mean-
ing that it contains both cellulose and lignin.  These
biopolymers pyrolyze readily, each producing char-
acteristic compounds.  Cellulose is a glucose poly-
mer and produces a variety of oxygenated com-
pounds, including furans and levoglucosan.  Lignins
are phenolic in nature, differing substantially from
plant to plant, and pyrolyze to produce phenolic
compounds, including syringol, guaiacol, and even
vanillin.

The production of volatiles from olive stones is
shown here by heating the powdered stones se-
quentially to four temperatures.  At 150°C, a peak
is observed for acetic acid, but little else.  At 300°C,
cellulose produces more acetic acid, and furfural,
while the lignin is beginning to degrade, producing
phenolics, including syringol.

At 450°C the syringol is more pronounced, as are
other phenolics, and furfuryl alcohol is seen from
the cellulose.  Finally, at 750°C the remaining ma-
terial is pyrolyzed, producing more guaiacol and
levoglucosan from the cellulose.  Overall through
the progression of temperatures, the production of
larger molecules is favored at lower temperatures,
with smaller molecules increasing as the tempera-
ture is increased.
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CDS Analytical, LLC has been a leader in the design and manufacture of laboratory instruments for sample prepara-
tion and analysis since 1969.  We are dedicated to providing the best possible instruments for both research and
routine analysis.  Well known in the field of pyrolysis, CDS manufactures the Pyroprobeâ  5000, 5150, 5200 and 5250
autosampler for the introduction and analysis of solid materials by GC, MS and FT-IR.  CDS offers a complete line of
dynamic headspace instruments for the analysis of volatile organic compounds in environmental, pharmaceutical
and food applications, including the model 8400 four-position autosampler. CDS also manufactures the Dynatherm
line of thermal desorption instruments including the 9000 series for air monitoring and the 9300 TDA .  Our custom-
ers, their requirements and applications are important to us.  To help meet your needs, we offer a wide range of
analytical information and the services of our applications laboratory.  If you would like additional information, please
contact us at the address below,  call us at 1 800 541 6593, or log onto www. cdsanalytical.com.

CDS Analytical, LLC  465 Limestone Road, P.O. Box 277, Oxford, PA  USA 19363-0277  PH: 610 932 3636  FX:  610 932 4158

Experimental Parameters

All samples were pyrolyzed using a CDS
Pyroprobe 5250 Autosampler, equipped with a
Tenax trap.

Pyroprobe

Pyrolysis: 150°, 300°, 450°, 750°C
     for 20 seconds

Valve oven: 300°C
Carrier flow: 30 ml/min
Trap initial: 40°C
Trap desorption: 300°C for 4 minutes
Transfer line: 300°C

GC/MS

Column: 30 m x 0.25 mm 5% phenyl MS
Carrier: Helium
Split: 75:1

Oven program:
40°C for 2 minutes
10°C/minute to 325°C

Scan range: 35 to 550 AMU

FOR MORE INFORMATION
CONCERNING THIS APPLICATION,

WE RECOMMEND THE
FOLLOWING READING:

A.A. Boateng, H.G. Jung, P.R. Adler,
Pyrolysis of energy crops including al-
falfa stems, reed canarygrass, and
eastern gamagrass.
Fuel 85 (2006) 2450–2457

Additional literature on this and related
applications may be obtained by con-
tacting your local CDS Analytical rep-
resentative, or directly from CDS at the
address below.
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