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Abstract

Mitigating tar produced by gasifying Eucalyptus wood via a downdraft gasification process was under investigation. The
study is divided into two parts, part one, mitigation of tar by controlling flow rate of the inlet air fed into the gasifica-
tion and part two, selecting a suitable material to mix with the wood. Different materials: bio-char, sodium carbonate
and aluminum hydroxide were mixed with the wood and effects of the materials were compared. Contents of tar,
methane, hydrogen and carbon monoxide were recorded and compared with the blank experiment (only Eucalyptus).
Results from the gasification of Eucalyptus wood with bio-char increased both the volumes of gases and tar. Aluminum
hydroxide reduced both the volume of tar and gas produced. Sodium carbonate showed the best results for reduction

of tar with no significant change of gas produced.
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Figure 1 Downdraft Gasifier
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Figure 2 Evaporator
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Table 1 Elemental composition of Eucalyptus wood (wt%)
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Proximate Analysis

Ultimate Analysis

Compositoin Volume
Ash 3.79
Moisture 13.15
Volatile 62.56
Fixed carbon 20.5

Element Volume

Carbon 451
Hydrogen 6.28
Nitrogen 0.02

Oxygen 48.6
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Table 2 The rate of air effect of gas and tar products

J Sci Technol MSU

Air flow rate (I/min) CO(mol%) Hz(mol%) CHA(moI%) Tar(g/kg biomass)
130 13.55 10.46 3.61 30.04
140 15.50 12.78 3.40 27.54
150 16.00 13.45 3.51 26.44
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Table 3 To compare the results of different raw materials 4 by air flow rate 150 L/min

Products Blank Char Al(OH), Na CO_
Tar (g/kgiomass) 23.85 26.44 2117 19.29
CO (mol%) 9.50 16.00 10.83 13.00
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CH_(mol%) 1.17 3.51 1.20 1.19
?ﬁaﬂ NalLaslIaal n31 1,000 adLTaLbos) uaanIdsudasinisilewanme

NANITITLEAI A ARIINITAA YT WI0MNTRLNT
A A Pt o a o eV o ) a

Gundwdonluuianaa N ldannIINaRIALTININ
AUNITUIWNIILARTALATUEIN1TDTI LANINTZTUINAIT
NINEATIWLRZ NITUIBNTNMIARANNTEN nantniia

nnseenuuudFnsaildfilowmn indannnlss (g9

MruzaNtduwitae S i duauaIonIzUIRAT
X A A A A o < A e AA
MUNMWAUFIUNTYTEENTAINIZAURAS ualTaanau
NUd NG IRNTIed e wazlidasltiaIasiial
qﬂmwfvﬁu lunsdindasm el seanTaInmsfidaiin
TUAUMILNTZLIBMITNIIMUNN F1UIIDN A s



Vol 32, No 5, September-October 2013

@T’umdalﬁﬂ’nﬁaumwanﬁm%’mﬁuqm%gﬁmamﬁ”a
wRAA I lnaoananignsafligs 1,000 - 1,200 asen
wandos (MasduiuneiosgUnsaldamiunaasslu
dunoudall) Fsasrnldidusuuandniuuialalasion
mfuaunansanled wazufaaung deuananauisni
%’@ﬁ’]ﬁuamﬁ'sﬁ'aLi’lumnﬁuqmmwmamﬁawﬁmﬁmsﬁ
I¢3nmenits asnslsimunsaassursininanuioui
ldufaniodusifiounnfigdadldinafianiseanuuwy
g IRNE AR aIRANNFWU A091091T oL ae T lEin 1T
AUN UG

[
@ o @ A

NI A BARAILNTZVIBNIINILA LAY

[

Sounltlunuidoh Wunisnessszsiadsnanluwng

£
o @ A

ﬁﬁﬁﬁ%ﬂﬁﬂL%GW”lfﬁ"ljﬁ&l’lﬂizﬂqﬂ@ﬂﬁﬂumﬂidﬂ’lﬂmﬂﬁ’a
YT uAReHN1991Y LlATRIIIAANIAINTUAW AT

wikiuaildainiadasmafindszansnm anuFuilaes

LEHAN TN BEIAdaN e AAaN TundeLi il

saadtwdon
wam3iofiiauetiasin s ludayaiugiu

fnsudenaasuiToluseusdall

naanssnlsznie
mu%%'ﬁﬁvlﬁ%'ummﬁfumgumnamﬁ'u%%’g
Insmaasuazinaluladurislssindalng wazinendy
Fouaden medrimnssuel amedenTIumans
YRINENAUNBATINEAS LazlaTINMIANHITHLATRRIW
FuadanduLiosnnnwIE N Tes

Tar Removal of Eucalyptus Wood in a Downdraft Gasification Process 567

1@naN30199

1. Granovskii, M., Gerspacher, R., Pugsley, T., San-
chez, F. An effect of tar model compound toluene
treatment with high-temperature flames. Fuel 2012
Feb(1);92:369-372.

2. Hurley, S., Xu, C., Preto, F., Shao, Y., Li, H., Wang,
J., Tourigny, G. Catalytic gasification of woody
biomass in an air-blown fluidized-bed reactor using
Canadian limonite iron ore as the bed material. Fuel
2012 Jan(1);91:170-176.

3. Li, C., Suzuki, K. Tar property, analysis, reforming
mechanism and model for biomass gasification.
Renewable and Sustainable Energy Reviews 2009
Apr(3);13:594-604.

4. Remulla, J.A. Gasifier Manufacture in the Philip-
pines: Status and Prospects. Presented at Technical
Consultation Meeting between People’s Republic of
China and Philippines Manila 1982 Jun; 23-30.

5. Kilass, D.L. Biomass for Renewable Energy,Fuel and

Chemical. Academic Press; 1994.



