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Analysis of pyrolysis oil derived from biomass
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Advantage

= Not strict limitations to the size and type of raw biomass used
= Variable use of the resultant product

= Less pollution problem (ex. CO2 emission problem)

Application

= Direct combustion
= Gasfication

= Liguefacton

= Pyrolysis

Pyrolysis

= Conventional pyrolysis
= fast pyrolysis

= flash pyrolysis
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Bio—oil
= water soluble phase = main composition
Low molecular compounds (low molecular acids)
= water insoluble phase (Tar)
High molecular compounds (aromatics)
OIX, ZEH, AIHE 82 ), &7 - ASH, XS

catechol, phenol, guaiacol, cresol, creosol, methyl-
cresol. phlorol, toluene, xylene, naphtalene &

Primary degradation Secondary degradation

acids, acetol,
ggarbgzo' P furfural, lactons, —— ]
’ 2 fragmentation hydroxyacetaldehyde
_ decarbonylation(CO), l
low T high T dehydration(H,0) |
HOLOCELLULOSE —p |
depolymerization Secondary |
degradation
transglicosilation |
> levoglucosan o
and sugars I |
_ Secondary * ¢
high T ohenols degradation Carbonyl
LIGNIN — P | methoxyphenols(guaiacols), f— — — — — | compounds,
o dimethoxyphenols(syringols) furans, phenols,
low T l depolymerization CO, CO,
Char, CO, C
O2

Table 1. A lumped Reaction Mechanism of Wood Decomposition (Branca et al., 2003)
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3 FT-IR & GC—-MS analysis (1)

» FT-IR
Hartman and Braun A2l Bomem—-100

M
AN

{0
Al

» GC—MS method (Sipila et al. 1998)
3

1) whole oil

Methanol= solventZ ot0{ 3| A& Al
HPAFSl 5973-MS
HP-5MS capillary column (30mx0.25 mm j.d. ; film thickness 0.25 um)
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ad FT-IR & GC—-MS analysis (2)

?2) fraction
water solubledt water insolubleZ fractions . vator sl
L= =, diethyletherZ ether soluble2 == [PYF‘OLYS'S°'L]:3‘M%°mSp£:W...
HHV, flash point, GC/MS

a sample WATER FRACTIONATION (1:10)
(A) water soluble (B) water insoluble
(C) ether soluble (D) ether insoluble WATER.SOLUBLES ] [ WATERINSOLUBLES

' yield, water, CHN, HHV", ash®,

IR*, Py-GC/MS*

ETHER-SOLUBLES ] [ETHEFI-INSOLUBLES

yield (evap. residue), yield (evap. residue), CHN,
GC/MS GC/MS®, Py-GC/MS*

Fractionation scheme with basic and additional
analyses for pyrolysis oils
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4 FT-IR analysis

Groups Wave number[cm-1] Class of composition

O—H 3200~3400 Phenols, alcohols

C-H 3000~2800 Alkanes

C=0 1750~1680 Ketones, guinines, aldehyde groups
C=C 1645~1500 Alkenes

C-H 1450~1350 Alkanes

O-H 900~690 Aromatic groups
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d GC—-MS analysis
Peak identification & Classification : = AP SEHN et
=urans

=
TT

Rl

O

A

=Phenols i

OH

=Guaiacols (methoxyphenols) o3
|

=Syringols (dimethoxyphenols) OH
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Result & Discussion
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Total ion chromatograms of sawdust pyrolysis oil (a), water insolubles (b), and the
diethylether solubles (c) and insolubles (d) of the water fraction of the oil.
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