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When configured for pyrolysis, the TCPDU consists of the following unit
operations: feed transport system; entrained flow reactor; solids removal
and collection; and liquid condensation, filtration, and collection. These
operations are shown in the process flow diagram below for reference.

Lignin-derived compounds in pyrolysis oil by GC-MS. Phenol,
creosol, vanillin, and apocynin are statistically different between
the two feedstocks..

baseline value (Pine).

RESULTS

In general, Pine and Blend 3 behaved very similarly, as expected since a
large percentage of the blend is derived from two sources of pine. The
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Yields of pyrolysis products and mass balance on dry basis.
Blend 3 produces more water, while char and gas yields show

The dry aoil yield for Blend 3 was slightly lower than that for Pine, and the
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e T A economic analysis into which these numbers feed is especially sensitive
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PYROLYSIS OIL ANALYSIS METHODS

The pyrolysis oils were fully characterized using a variety of analysis
techniques. The oil was analyzed using an ASTM or published
Laboratory Analytical Procedure (LAP). For characterizations without a
published method, the current best NREL technique was used. To
summarize, the oils were analyzed for the following properties:
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Of note, carbon dioxide in the tail gas for Blend 3 was higher than that for
Pine, which is consistent with the higher water production and lower dry
oll yield. Combined with the higher concentrations in the Blend 3 GC-MS
data for the smaller molecules associated with secondary pyrolysis
reactions, namely phenol, acetic acid, and glycolaldehyde, it could
iIndicate that Blend 3 is slightly more reactive than Pine during the
pyrolysis process.

MBMS spectra of the hot pyrolysis vapors are very similar, with the
middle-weight compounds being more prominent in the Blend 3 vapors.
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e Volatile oxygenate components e Molecular weight by Gel While initial HDO screening experiments suggested that pine-derived and

and ConcentrationS, induding Permeation Chromatography -80 - blend-derived pyrolysis oil could be upgraded economically, later tests
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Subtracted MBMS spectrum (Blend 3 minus Pine) of the hot
pyrolysis vapors. Middle-weight compounds are likely from the
hybrid poplar component of Blend 3.
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revealed that HDO catalyst lifetimes were too short to be practical. As the
catalyst was originally developed using an oak-derived pyrolysis oll,
additional analyses into the minor differences between these pyrolysis
oils and their potential role in the catalyst deactivation will be investigated
In conjunction with Pacific Northwest National Laboratory (PNNL).

The information contained in this poster is subject to a government license.
tcBiomass2017

Chicago, Illinois

September 19 - 21

NREL/PO-5100-70131

NREL is a national laboratory of the U. S. Department of Energy, Office of Energy Efficiency
and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.



	Slide Number 1

