
Pyrolysis of bio oil

Abstratct: The fast pyrolysis is a process applied to biomass in order to densifies it. One of the resulting products is named bio-oil. The bio-oil can serve as a feedstock for the
biorefinery, this compound can be transformed into synthesis gas through pyrolysis at higher temperatures. During this process polymerization reactions can occur, forming
coke inside the reactor. The coke can clog the reactor and/or deactivate catalysts that are in the process. This work have the objective to reduce coke formation in the reactor
by previous distillation of the bio-oil. The procedure used was positive and minimize coke formation during the pyrolysis of the distillated bio-oil.
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Introduction
Among the renewable energy sources the most prominent is the biomass because
carbon, hydrogen and oxygen are present in this being a sustainable source for
production of fuels and chemicals.
One of the disadvantages of using biomass as a feedstock for power generation is
its low density, hampering transport and endearing its use. As soon an interesting
way for the use of this raw material is densifies it, or increase its mass per volume
for easier transportation.
One of the ways found to densify biomass is turn it into liquid by fast pyrolysis at
500 OC, which is a thermal degradation of the material. For liquid raw material
there is a whole logistics available. Another advantage is the best accommodation
because large spaces isn’t necessary to store it, due to increased the energy density.
The bio-oil may serve as an intermediate in the biorefinery concept, in which the oil
produced in small and medium-sized decentralized pyrolysis units can be carried to
a large and centralized unit (the biorefinery). In this unit the bio-oil can go through
various processes, including those of thermo-conversion to produce synthesis gas,
composed of CO and H2.
The thermo-conversion can also be called gasification and/or pyrolysis and can be
applied for the production of synthesis gas from bio-oils. This conversion is studied
through two pathways: non-catalytic or catalytic conversion. In this work the non-
catalytic pyrolysis of bio-oils were made.
The process of thermal degradation of the bio-oil is illustrated in Figure 1 The
process was analyzed by Wornat, Porter and Yang (1994) and the Figure were
developed by Chhiti et al. (2011).

Figure 1: Scheme for the gasification of bio-oil per Chhiti et al. (2011)

Materials and Methods
In this work a blended bio-oil with ethanol (BPL) was used. The composition in mass
of the blended oil was 80% of bio-oil and 20% of ethanol. It was also used a fraction
obtained from a distillation to a temperature of 260 °C from BPL and named as
BPLD. This temperature was used because above this temperature the formation of
solid material within the retort at a rate of about 1 : 1 occurs, as also observed by
Krumdieck and Daily (1998). The information of bio-oils are shown in Table 1.
A entrained flow reactor with electric heating in the outer wall at a temperature of
900 °C was used, the inner core temperature of the reactor was around 700 °C.
Table 1: Characterization of Bio-oils

Samples BPL BPLD

Relative density (g/g) 1,202 ± 0,001 0,948 ± 0,001

Viscosity at 40 ºC (cP) 201,8 ± 5,8 4,9 ± 0,1

Water content (%) 13,75 ± 0,15 27,5 ± 0,3

Elemental Analysis

(% g/g)

C 49 ± 2 25 ± 4

H 8 ± 1 9 ± 2

N 0,29 ± 0,07 0,2 ± 0,1

O* 43 ± 2 66 ± 4

Results
In Figures 2, 3 and 4 are the graphics of the gas concentrations without N2, the
mass balance and the heat value in dry basis obtained after three trials with each
sample.

Conclusions
The solid materials removed in the distillation process prevented the formation of
coke in the reactor during pyrolysis of BPLD. Consequently decreased the formation
of CO2 and CO in the pyrolysis process of this sample.
The decreased content of carbon dioxide and carbon monoxide led to increasing
the concentration of light hydrocarbons, increasing the heat value of the pyrolysis
gas from BPLD in relation to the pyrolysis gas from BPL.
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Figure 2: Composition of gases

Figure 3: Mass balance
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Figure 4: Heat value of pyrolysis gases in dry basis
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