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Abstract : The technology of fast pyrolysis is regarded as a promising route to convert
lignocellulose biomass into bio—oil which can be upgraded to transportable fuels and high quality
chemical products. Despite these promises, commercialization of bio—oil for fuels and chemicals
production is limited due to its notoriously undesirable characteristics, such as high and changing
viscosity, high water and oxygen contents, low heating value and high acidity. Therefore, in this
study quality improvement of bio—oil through vaccum distillation had been targeted. A 600 g of
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cork oak(Quercus variabilis) which grounded 0.8~1.4 mm was processed into bio—oil via fast
pyrolysis for 1.64 seconds at 465C and temperature of vaccum distillation(100hPa) was designed to

control, 40°C, 50, 60, 70, and 80 for 30min. Bio-oil, biochar, and gas of pyrolytic product were

produced to 62.6, 18.0 and 19.3 wt%, respectively. The water content, viscosity,

HHV (Higher

Heating Value) and pH of bio—oil were measured to 0.9~26.1 wt%, 4.2~11.0 ¢St 3,893~5,230
kcal/kg and 2.6~3.0, respectively. Despite these quality improvement, production was still limited
due to its notoriously undesirable characteristics, therefore continous quality improvement will be

needed in order to use practical fuel of bio—oil.
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Fig. 2. Flow chart of fluidized bed reactor.
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Table 1. The pyrolysis types of biomass[8-10].

Pyrolysis processes Residence time Temperature(C) Products
Carbonization Days ~400 Charcoal
Torrefaction 10-60min ~290 Solid
Fast pyrolysis 0.5-5sec ~450 Bio—oil
Flash pyrolysis (lsec <450 Bio—oil, gas
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Fig. 4. Changes of water content in Bio—oil
Using Distillation in Various
Temperature.
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Fig. 5. Changes of HHV (Higher Heating
Value) in Bio-oil Using Distillation in
Various Temperature.
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Fig. 6. Changes of viscosity in Bio—oil Using
Distillation in Various Time.
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Table 2. Main substance in water Using Distillation(Extractant : Chloroform)

- RTP o
PN Compounds (i) @)
1 Furfural 14.26 80
2 Furan 17.20 91
3 2-Cyclopenten—1-one,2—methyl 17.93 91
4 2-Furancarboxaldehyde,5—methyl 21.25 91
5 Phenol,2—methoxy 28.62 97

a. PN : Peak number.
b. RT : Retention time
c. Q @ Quality

Table 3. Main substance in water Using Distillation(Extractant :

Ethyl Acetate)

- RTP o
PN Compounds i) @)
1 Furfural 14.16 80
2 2-Cyclopenten—1-one,2—methyl 17.85 91
3 2-Furancarboxaldehyde,5-methyl 21.16 91
4 Phenol,2—methoxy 28.51 97
5 Phenol,2—methoxy—4-methyl 38.24 97
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