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Abstract

The use of biomass has attracted extensive attention from the beginning of civilization. However, intensive researches on the
biomass from the view point of the development of alternative energy have been carried out just recently. Fast pyrolysis, as a
tool for the utilization of the biomass as the secondary energy source has drawn great attentions due to high applicability for
the production of several valuable materials from biomass. This review paper focuses on the recent developments of pyrolysis
process and reports the characteristics of bio-oil, which is the main product of fast pyrolysis of biomass.

Key words: biomass, degradation, bio-oil, thermo-chemical conversion, recycling

1. M = 2 rdee Tk Al /7 ARs BEE
A g TPl AlE, s 9 @ it
MR/ SAE iR UsE EXEA0R )l By seAEiel YA, sAIEHE T &

a

g FEECHY EAEES =W o AdR= ANTE 714 22 AAE E¥sh= Jidelth
A (renewable resource)?] 7@l FEF = & AEAE AEAE VT AN 4EA= =
o ghowm, mz|efo} AR g AAAHQ) e FEAY Foll HFANUAE Adshe @hsigtEolzt
MR HAEAE AFE ASE 7[HT St 53] F T % % Yok gepd Hlolomak sXARS} 7o
2 1097+ A15g vlEe ule] 9ml A (biomass)7} B EAEER o207 oux] AR BEdolgy & &=

A FHY 718 AGAAE 2 AA T A HE ATk 2B 2wl oz AAAY F FdsA 3}
T g A dARRIoRE QlAEEA ARt BHE B MAEE dilFg £ ole duxdey] 483 Hiof 3}
2 ok wlolowjad S Ao AEF BE el Y8 EA FF Y (chemical feedstock)?] |

T T et 5= 9= xjo) 4-6)
+2003¢ 109 279 4, 2003 119 273 e PI= L 5 SiE Aol ot o
*E-mail: joosik@uos.ac kr Hol e A7 HAS e E ohE acleRr 73

H




~

= 7 itk @A, el ek $AHe
= g FEoltt. ols} A¥sl ey
= Y3 v ERg 3 Jo] 4¢E FAY
i o, 7| &e] ABE A¥A B=E agle]
3 v} webA olHd 4R S8s] e ek
L2 “green feedstock” & #FZ18H slelydYsel
Hpo] @ulj 2 2l o] sfuko] #AlE HOA HYYTE?

YL ABE (recycling)dhs FAFH o)l 4]

EAe] 434S B8 Co, AT, & 24710l A
a7} vlo| 228 AT Aoz JUslA sk
T shte] $8% olfrt o). wlo|evjxe) i) F
CO? ¥AIE AFHor ke ¥ 75| Ht
olemixel Co, Az ERE Hysty Yot wE
YoF o)F 53] ul=, A, FEAH =7 5& F
Aoz T AA Al =7PE COo, MEFE Fol7]
A P WHo A T volenjx 23}
ddlo] s AAJE5 10

odolr Awi el o] ZpAth AR e 2 A9
FAEE IR Sl Hlo| oM 2E BT} AgH ol
AR dE Aoz ASE F e AR 7w A
o] HH3] 7= Ao, ofe AX Zig FollA
HT B0 FEZ 23 e vojons 29138 7E
% Sh47} fast pyrolysis Z]&olt) £ =EolM= vlo]
LnjA2RE o)lF Y AHo] §olg HFHEQ bio-
oil} 315hEsle) R EA 9 AEEAS A 5
g+ e 71ed AEE 72 U= fast pyrolysis

V&g fstaAt gtk

2. ¥&-5l8MH Mgt 7| (Thermo-chemical
conversion)

sl eulzst FA) A 7H Fel2 AVRG 1 3
E 58U 2, $AE F5AR0IL ARoRE 53

Pyrolysis

BT - A - BMEEE - SN

AEEY FHo29 Aot} AR EXle BF olu
Ae] Aibolghe FHeAA HHE] sled, rlde o
2.3}8kd A3k 7|4 (thermo-chemical conversion techno-
logies) ¥ A3lE = AEZA 7)< (bio-chemical/bio-
logical conversion technologies)®} ©]-8-Ht}, o4R] 4t
< A% = o2 e UHde A8 FF
(mechanical extraction)oll ©]& EZoAH ] uHA oA
(transesterification) nhe] )3k Hlo) QT)Ae) AAle] =
71 it SIS EE FHY oA vo|em
g 7igole AH2=E thermo-chemical technologies
Z Pl HEd (pyrolysisy7F ©]-&-¥ch Fig. 19 ¥4-
315k 2% 7|zl siN IeEe AR FeE
T8t St o] Folxe E3-518MH HErles
e AWEa, 1 F shukl AR HAE FI 2
Aot dAlY 7l £ 293t g

2.1. 22} (Direct combustion)

Hxll S T FolA 7P Bol ol Je W
Ho g Hlo]u2E dasl dojAE gL vkt
g olg-slo] ZIAIA ol Hr|E Ik e
ojtt. FHEE WS f% A E FHEAAEEH
100~3000 MW TFE.e] ZWETR] Tidsh ¥ele) SHE
7b AA4ES Aok H2o] Broek et al. ¥ Mitsui
Babcock Ltd.7} H}o] Quf29} coal®] co-combustion
power plant® A70slA =], o] FHL =2 MFE
(~40%yS VERNZ loJA coal-fired power plant 7HE
of Fgk A7l Aol Haliziar UokM? FAx=
s vho] ol A AHl L s s wHA| L3}
g vk o] 88 VP ¢ e Aes B
HA YA, vlol el ERlde RO s W
Aske Zvle) Few avg o Axe d@le TRle
Zo2 A ok o]Hgk ©AEE 2] sl
F9 Aston o] Hpoleul ATZ 3} Warren

- Electricity
- Combined
Heat &Power

Fig. 1. Products from thermo-chemical conversion® (here, CHP: Combined Heat and Power).
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Fig. 2. Biomass pyrolysis pathway.
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4.3. Ablative pyrolysis reactor
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Table 1. Characteristics of bio-oil from fast pyrolysis

64,65)

Physical Properities Typical Value
Moisture content 25 wt.%(15~30 wt.%)
Density 1.2 kgl
Element analysis (moisture free basis)
C 55~58 wt.%
H 5.5~7.0 wt.%
N 0~0.2 wt.%
S <0.01 wt.%
Ash 0~0.2 wt.%
(0] 35~40 wt.%
HHV(High heating value, moisture free basis) 22.5MJ/kg
HHV as produced (depending on moisture) 16~19MJ/kg
Viscosity (at 40°C)/(at 40°C and 25% water) 30~200cp/40~100cp
Pour point -23°C
pH 25
solids (char) 0.5~1 wt.%
Distillation maximum 50 wt.% as liquid degrades
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Fig. 3. Treatment and upgrading options for bio-oil.
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