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Table 1. Proximate and ultimate analysis of some lignocellulosic materials.
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%0 %S %N %H %C  Fixed carbon  volatiles Ash
C\S
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(Pine)
6 45.2 - 0.1 6.3 48.4 17.6 81.9 0.5
(Eucalyptus)
10 40.7 0.6 6.1 50.6 - A
' ' ' ' (poplar hybrid)
24 3 oo
42.6 0.2 0.8 5 425 10.9 84 5.1
4 (Corn)
oL
16 39.6 0.01 0.4 5.4 44.8 15 - 11.3
(Bagasse)
f"‘f Gl
113 355 - 0.7 55 418 21.4 66.3 13.7
(Wheat straw)
e
213 37.4 0.19 0.8 5.9 46.7 14.4 76.7 8.9
(Grass)
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Figure 1. Overview of fluidized bed fast pyrolysis system.
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Table 2. Physical and chemical components of bagasse.

>)l.u\:.w\d,‘z)4~ @_}JMJ)
Standard % (W/w) oS 5
B 5aa (odid plsj5ma) WL Components
Bagasse pith Bagasse
Fe
Kurshchner-Huffer 455 50.5
(Cellulose)
Wiseetal (vr) 245 245 s
(Hemicellulose)
oS
TAPPI T222 om-88 25.5 235 ..
(Lignin)
SEE NP
TAPPI T2 04 om-88 4.5 15 i

(Extractive)

(Ao 33) o 5 5L
Proximate Analysis (%)

S
ASTM D 3173 10 9 (Moisture)
S sl
ASTM D 3174 72 75 (Volatile)
b S
ASTM D 3175 13 13.5 (Fixed carbon)
S
ASTM D 3172 5 2.5 (Ash)
(hs,3) ¢ U
Ultimate analysis (%)
ASTM D 4239 39.15 41.9 (NN
ASTM D 4239 5.35 5.5 H) 055,98
ASTM D 4239 0.36 0.29 (N) O35 %
ASTM D 4239 0.01 0.01 ) s s
By difference 55.14 52.2 (0) 35!
(PPM) e 513
Heavy metals (ppm)
ASTM D 5373 19110 11120 (Ca) V"“”ls
ASTM D 5373 3752 1268 (Fe) ;ﬁT
ASTM D 5373 3513 1772 (Mg) e
ASTM D 5373 581 600 (Na) e
ASTM D 5373 532 344 P) wlis
ASTM D 5373 3596 1377 (A e T
ASTM D 5373 3136 2400 K) el
ASTM D 5373 86 29 T psles
ASTM D 5373 26 20 @n) s,
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Figure 2. TGA and DTG analysis, a) Bagasse, b) Bagasse pith.
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Table 3. Bio-oil from fast pyrolysis of bagasse and its pith in fluidized bed reactor.

8L s (a3 glaj5he) 8L CECes S S5
Bagasse pith Bagasse Characteristics of bio-oil

37.97 51.7 C%) p s

7.84 6.64 (H%) 035,40

0.17 0.14 (N%) 055 =0

0.01 0.01 (S%) 54 e

54.01 4151 (0%) 55

15.6 20.6 HHV, mi/kg) 1~ 5500
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Figure 3. Weight percent of fast pyrolysis products from bagasse and its pith.
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Figure 4. Weight percent of gas components from fast pyrolysis of bagasse.
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Abstract

Background and objectives: Biomass is the only source of renewable carbon which can be
converted to biofuels and added value products. Thermochemical processes such as fast
pyrolysis can play an important role for production of biofuels, bio-chemicals and syngases
from biorefinery technologies. With regards to this point that sugarcane is wildly cultivate in
south of Iran and its pith is an abundant resource of biomass from de-pithing process in pulp and
paper and medium density fiberboard industries. The aim of this study is the comparison
possibility use of bagasse and its pith for bio-oil production in pilot scale fluidized bed reactor
and application development of biorefinery for bio-oil production and added-value products.
Material and methods: This research conducted on biofuel production in a pilot-scale reactor
operating in a fluidized bed from bagasse and its pith. The components of bagasse were
measured by proximate and ultimate analysis. The type and amount of heavy metals were
determined by applying an elemental analyzer. The thermal degradation characteristics were
measured via TGA. Fast pyrolysis were performed at temperature of 470 °C, under screw feeder
carrier the biomass in 90 g/h, inside pyrolyzer with nitrogen gas flow rate of 2 L/min.

Results: The elemental analysis indicated that the pith of bagasse contains substantial amounts
of extractives and inorganic matter (predominantly Ca, K and Mg). The results of TGA
indicated that most of weight losses of bagasse and its pith are among 250 and 350 °C which
associated with main degradation components (cellulose, hemicellulose and lignin). Under the
mentioned conditions, the yields of 53.2%, 35.5% (w/w); 25, 37% (w/w); 21%, 27.5% (w/w) for
bio-oil, bio-char, and syngases were obtained from bagasse and pith respectively. The fixed
carbon on bagasse was higher than its pith which led to higher energy value, while pith of
bagasse contributes the higher bio-char. The heating value of bio-oil from bagasse is 20.6 MJ/kg
which higher than pith and most of lignocellulosic materials reported in literatures. The lower
oxygen content of bagasse will reduce the cost of upgrading for converting to bio-diesel and
other chemicals. The pyrolysis gases components are CO,, CO, CH,4, H, and other hydrocarbons
like ethane, propane and ethylene. The carbon dioxide is the dominant gas among them.
Bagasse produced more carbon dioxide than pith in fast pyrolysis process.

Conclusions: The pith showed higher thermal stability which result in more bio-char
production, because of the higher lignin content of pith in the fast pyrolysis process. The fast
pyrolysis bio-oil of bagasse not only showed the possibility renewable energy and chemicals,
but also its syngases is usable as proper energy resource in industries.
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