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Pyrolysis of biomass is an attractive technology to produce renewable energy in local area. The strat-
egy of biomass pyrolysis is classified into two directions: One is to obtain solid fuel with heat and electricity
supplies by slow pyrolysis, and the other is to obtain bio-fuel by fast pyrolysis. In this paper, present
development situation of biomass pyrolysis processes was surveyed in light of the above strategy.
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Fig. 2 Schematic image of fast pyrolysis

Table 1 Typical product yields under fast or slow pyrolysis

Condition Liquid Char Gas
Fast pyrolysis 75% 12% 13%
Slow Pyrolysis 30% 35% 35%
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Fig. 3 Biomass utilization scheme via pyrolysis technology
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Fig. 4 Schematic structure of fixed bed pyrolyzer
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Intermolecular hydrogen bonds

Fig. 5 Concept for increasing char yield
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Fig. 6 Effect of Na Adding on tar the pyrolysis yields
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Table 2 Typical properties of representative processes

Process Status Biooil Complexity Feed size Plant size
Fluidbed Demo 75 wt% Medium Small  Medium
CFB Pilot 75 wt% High Medium  Large

Entrained None 65 wt% High Small Large
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Table 3 Typical properties of bio-oil

Physical property Bio-oil Heavy oil
Moisture (wt%) 15-30 0.1
pH 2.5 -
Specific gravity 1.2 0.94
Composition (wt%)
C 54-58 85
H 5.5-7.0 11
o) 35-40 1.0
N 0-0.2 0.3
Ash 0-0.2 0.1
HHV (MJ/kg) 16-19 40
Viscosity (323K) (cP) 40-100 180
Solids (wt%) 0.2-1 1
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Table 4 Typical Conditions of Upgrading of Bio-oil

Treatment Catalyst Temp.  Pressure
Hydrogenation CoMo, Ni, NiMo  350C >15MPa
Deoxygenation ~ Al0s, ZSM-5 350C 0.1MPa
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Table 5 Typical main components in bio-oil (>1 wt%)

Compounds content (%)
Furfural 9.06
Acetoxyacetone, 1-hydroxyl 1.21
Furfural, 5-methyl 1.82
Phenol 2.55
2-Cyclopentane-1-one, 3-methyl 1.58
Benzaldehyde, 2-hydroxyl 2.70
Phenol, 2-methyl 5.04
Phenol, 2,4-dimethyl _ 9.62
Phenol, 4-ethyl 2.18
Phenol, 2-methoxy-5-methyl 415
Benzene, 1,24-trimethoxyl 3.80
Phenol, 2,6-dimethyi-4-(1-propenyl) 4,25
2-Furanone 5.70
Levoglucosan 6.75
Phenol, 2,6-dimethoxy-4-propenyl 3.14
Acetophenone, 1<{4-hydroxy-3-methoxy) 2.94
Vanillin 6.35

Benzaldehyde, 3,5-dimethyl-4-hydroxyl 4.54
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