Il WORKSHOP OF INSTITUTE OF BIOENERGY RESEARCH N

2
IPBEN GUARATINGUETA ‘LY
BIOENERGY, RENEWABLE ENERGY AND GREEN BUILDINGS unes

IPBEN ,}/

Instituto de Pesquisa
em Bioenergia

©

ropical forest residue combustion: chemical characteriz

emissions

Simone S. Amaral'®, Maria Angélica M. Costa?, Jodo A. Carvalho Jrl, Turibio G. Soares Neto?, José Carlos dos Santos3, Ely V. Cortez?,

Cleverson Pinheiro?
1Department of Energy, Sdo Paulo State University, Guaratingueta, SP, Brazil
2Department of Biochemistry and Chemical Technology, Sdo Paulo State University, Araraquara, SP, Brazil
3 Associated Laboratory of Combustion and Propulsion, National Institute for Space Research, Cachoeira Paulista, SP, Brazil
4 Department of Logistic, Federal Institute of Education, Science and Technology of Sdo Paulo, Jacarei, SP, Brazil

*e-mail: simonesimoessi@gmail.com

~—< | Renewable energy sources have been recommended as CHEMICAL CHARACTERIZATION:
(@) substitute for fossil fuels, due to climate change. Among such HC (%) LC (%) EC(%) _ HHV (Mi/kg) References Material
— renewable sources are the biomass from forest and agricultural 6670 £ 1.02 23.32 &+ 0.68 998 £ 049 16.59 + 0.04 This work Amazon biomass
o . . . 48.60 _ 61.3037.10 + 3.67 9.22 + 3.99 19.99 + 0.77 Telmo;Lousada (2011) Tropical species
S residues, for example. In tropical forest areas, such as in the 4950 + 2698 & 19.20 + ___ Miranda et al. (2009)  Quercus pyrenaica
ra Amazon region, there is large amount of dead biomass above the Telmo; Lousada (2011): HHV is statistically related to lignin content, which explains the
(@) ground, which supports the occurrence and spread of forest fires. lower HHV.
oz In an attempt to find solutions for the reduction of forest fires, EMISSIONS: Average consumption, MCE and duration
= the biomass of the rainforest was studied as a fuel for use in were 81.54+4.31%, 94.15+1.22%, and
= . —C02 —NOx  CO —mass —temperature 27.40+2.88 min, respectively;
— combustion process. 1,00
x 0,80 Average emissions factors: 1581 + 29 for

E 0,60
X 0,40
0,20

CO2, 48.61 + 6.74 for CO, 2.92 + 0.18 for
NOx, and 3.56 +1.31 for PM2.5;

Burling et al. (2010): EF CO2= 1786 g/kg;

BIOMASS COMPOSITION:

-mixture of different species (90% branches-
<2 cm? cross section; 10% of finer branches
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and leaves);

BURNING EXPERIMENTS:

- 5 repetitions (1.5 kg by test);
-Associated Combustion and Propulsion
Laboratory - INPE;

CHEMICAL CHARACTERIZATION:

METHODOLOGY

Fig. 2- Number of points in the duct interior, DR4- model 4000, and Accessories:
(a) Isokinetic Probe, (b) Particle Thinner, (c) Particulate selector, (d) Heater and
(&) Sampling input- Omnidirectional.

connection for
particulate
‘matter probe

330m N 0 i
—

220m

Fig. 3- Schematic of combustion equipment.
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-HHV was only 3 MJ/kg lower than that found in the literature;

- Biomass combustion resulted in a high MCE, with predominance of the
flaming phase;

- EF values were close to those of literature;
- Fine particles and harmful to health were issued, mainly, on flaming

CALCULATIONS: €O/ COy line phase and in higher concentrations;
V. 0 CHCINO e - Tropical forest biomass presented emission similar to other biomass
EF, (g, /kgp )= — e N E M, when submitted to combustion. However, other aspects of this material

Ly bty (ol Laim and 0°C) must be evaluated for use as a fuel in combustion process.
MCE=[]$ Burling, LR., Yokelson, R.., Griffith, DW.T.,, et al., 2010. Laboratory
[]co2 +[ 1o measurements of trace gas emissions from biomass burning of fuel types
o from the southeastern and southwestern United States. Atmos. Chem.
tray Phys. 10, 11115-11130.
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