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Propertiesof Bio-oil and Char Obtained from Fast Pyrolysis of Sugarcane Leaves
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Abstract

This research aims to study the properties of the bio-oil and char from fast pyrolysis of the sugar canele aves. A fast
pyrolysis experiment was conducted at a temperature of 550°C with a feed rate of 150 g/h using a biomass particle size of
250-425 ym. The properties of bio-oil studied include solids content, pH, density, ash content, viscosity and higher
heating value. The properties of char include ash content, particle size distribution and higher heating value. The results
showed that the bio-oil had solids content of 1.50+0.22 wt%, pH of 2.88+0.08, density of 1.13+0.02g/ml, ash content
of 0.04+0.01wt%, viscosity of 42.99+0.43 cst and higher heating value of 15.77+1 MJ/kg. The char had ash content
of 36.28+0.47wt%, particle size in the range of 0-212 um of 43.05 wt% and higher heating value 14.23+1 MJ/kg.
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Table 1 Properties of sugarcane leaves

Proximate Analysis Wet basis Dry basis
(wt %)
Moisture 2.65 -
Volatile 69.18 71.07
Fixed carbon® 18.47 18.98
Ash 9.70 9.95
Ultimate analysis Wet basis Dry basis
(wt%)
Carbon 41.60 41.60
Hydrogen 412 412
Nitrogen 0.36 0.36
Sulfur 0.13 0.13
Oxygen 44.09 43.84
HHV (MJ/kg) 15.90+1 16.33%1
LHV (MJ/kg) 15.001 15.431

°Fixed carbon(Wet basis)= 100 — Moisture—Volatile —Ash
°Fixed carbon(Dry basis)= 100-Volatile — Ash
*Oxygen= 100 —Carbon—Hydrogen—Nitrogen—Sulfur—Ash
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Figure 1 Schematic diagram of the fluid bed reactor fast py-
rolysis unitinclude1 Hopper, 2 Reactor,3 Hot fiter, 4
Water-cooled condenser and ESP, 5 Dry-ice/Acetone

condenser, 6 Gas filter
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Figure 2 Product yields from fast pyrolysis

Figure 3-5 ugaIndanmsin laanmsinlslada
& g o -El' 6 1 nl' A {nl' 2
wuuSHvasludes deklulossudsiud 18e lulossudnle
mﬂ"g@]muLmuéﬁﬂﬁm&iaLﬁuLLanLW‘V\haﬁ@dmﬁ 2 971N
1 qo/ ~ v a a 6 g; dq'
gaauuiwihuduiyerdlaunmslianziassililule
& A A A & wa | AN om &
AOURRIUN 1 LNILATEHRRNTA WRZEIUTINTILATITH

NTA LA NDIALA N9V Lo laan



Vol 32, No 4, July-August 2013

-

Figure 3 Bio-oil from Water-cooled condenser and ESP

Figure 4 Bio-oil from Dry-ice/Acetone condenser

Figure 5 Char
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Table 2 Properties of Bio-oil from fast py

Analysis Result
Solids content (wt%) 1.50+0.22
pH 2.88+0.08
Density(g/ml) 1.13+0.02
Ash content(wt%) 0.04+0.01
Viscosity (cSt) 42.99+0.43
HHV (MJ/kg) 15.77%1
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Table 3 Comparison of bio-oil propertieswith the standa

Analysis This work | StandardASTM
D7544 - 10
Solids content (wt%) | 1.50+0.22 <0.5
pH 2.88+0.08 2-3
Density (g/ml) 1.13+0.02 1.10-1.30
Ash content (wt%) 0.04+0.01 0.01-0.2
Viscosity (cSt) 42.99+0.43 15-35
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3. andAvasa 1w
guddvastnumnms s ladauuuiia
ludes iodeseasldusunadn uazd1ANTaug
@iTable 4

Table 4 Properties of char from fast pyrolysis

Analysis Result
Ash content (wt%) 36.28+0.47
HHV(MJ/kg) 14.23
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