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1. Biomass 2. Bio-oil
Advantage ® Water soluble phase
» Not strict limitations to the size and type of raw Low molecular compounds (low molecular acids)
biomass used = Water insoluble phase (Tar)
= Variable use of the resultant product High molecular compounds (aromatics)
= Less pollution problem = Application
(ex. CO, emission problem) pitch, varnish, cement, antiseptic, sterilizer, medicine etc.
Application
* Direct combustion
= Pyrolysis

* Gasification
= Carbonization

Table 1. The range of main operating parameters for
pyrolysis processes

Conventional ~ Fast Flash
pyrolysis pyrolysis Pyrolysis
Temperature [K] 550-950 850-1250 1050-1300
Heating rate [K/s]  0.1-1 10-200 >1000 — )
Particle size [mm]  5-50 < <02 Fig. 1. Typical bxo-f)ll produced produced by
fast pyrolysis.
Heating time[s] 450-550 0.5-10 <0.5
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1. Main reaction of pyrolysis

e depolymerization, hydrolysis, oxidation, dehydration,
decarboxylation etc.

2. Main composition of bio-oil

* Phenol, cresol, methyl cresol, catechol, guaiacol,
creosol, phlorol, toluene, xylene, naphtalene etc.
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Fig. 2. A lumped reaction mechanism of wood decomposition (Branca et al., 2003).
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1. Fast pyrolysis

Biomass
Larch, Quercus acutissima sawdust

Bed material

0.25~1mm

white fused alumina 35 /m (NANKO, DN2343)

Table 2. Operating conditions of fluidized bed reactor

experimental variable

Fluidized bed reactor

Sawdust

Temperature [T]

Feedrate[g/min]

350, 400, 450, 500, 550

2.0~5.0

* LD =20, UyU,, =

4.0

> Flow

meler

Electirc J
Heater Electrostatic

precipitator

Gas preheater

Fig. 3. Schematic diagram of bubbling fluidized
bed reactor system.
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2. Analysis
Table 3. Analytical methods used this study

Biomass Holocellulose TAPPI Useful method 249
Cellulose TAPPI T17 wd 70(T 17m-55)
Hemicellulose Holocellulose %-cellulose %
Lignin TAPPI standard T222 om-83

Bio oil pH Digital pH meter
Water content Karl Fischer’s titration

[ASTM E 2031

Qualification HP-5973 MSD

Smin at 40°C, then at 5°C/min to 300C
and 10 min at 300°C
Quantification HP-6890 FID

Smin at 40°C, then at 5°C/min to 300 T
and 10 min at 300C

Using RRF(Relatively Response Factor)
from literature and STD.
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Fesult 2 Discussion

1. Composition of biomass

Table 4. Typical composition of different biomass species

Holocellulose
Ash Lignin
Cellulose Hemicellulose
Quercus acutissima - 15.02 46.35 36.49

Larch 0.58 39.97 76.78

*Quercus Sapwood 0.57 21.76 79.19
variabilis | Heart wood 1.00 18.14 78.83
*Quercus Sapwood 0.26 14.11 74.21
serrata Heart wood 0.27 19.19 74.84

* Moon(1982)

2. Bio-oil
Table 5. Physical properties of tar residue and bio oil (at 400 C)

Fast pyrolysis oil oH Water content
[%]
Quercus acutissima 2.67 15.02
Larch 2.16 39.97
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3. Yield of products (Temperature effect)
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Fig. 4. Effect of temperature on the product yield of (A) Quercus acutissima and (B) Larch.
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3. Yield of products (Feed rate effect)
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Fig. 5. Effect of feed rate on the product yield of (A) Quercus acutissima and (B) Larch.

Kwangwoon University

-199 -




2 Dizoussion

Ah-vnlmmnum-ua
Energy research Lab.

3. Composition of bio-oil
Qualification (GC/MS) & Quantification (GC-FID)

Peak identification & Classfication (Branca et al.)
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Fig. 6. Total ion chromatograms of (A) Quercus
acutissima and (B) Larch bio-oil (at 400C).
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4. Composition of bio-oil (Temperature effect)
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Fig. 7. Effect of temperature on composition of bio-oil (Quercus acutissima).
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4, Composition of bio-oil (Feed rate effect)
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Fig. 8. Effect of feed rate on composition of bio-0il (Quercus acutissima).
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