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Abstract

Biomass tar catalytic decomposition upon pyrolysis-gas chromatography/mass spectrometry ( Py-GC/
MS) was studied by taking naphthalene and phenol as model compound. The effect of reaction
temperature, charring conditions, such as the pyrolysis temperature, the heating rate and the precursors
on model compound conversion was determined. The results showed that tar conversion increased with the
increasing reaction temperature; higher charring temperature and higher heating rate could enlarge the
surface area and pore volume of biomass chars and also enhance tar conversion. Conversion of
naphthalene and phenol were 55.6% and 76% respectively on biomass char prepared at 850°C with
quick heating rate. Scanning electron microscope (SEM) and test results of char mineral oxides contents
showed that catalytic activity of biomass chars was related to their surface morphology and the mineral
oxides contents.
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Tab.1 BET surface and pore volume of the biomass chars

i BET LW BALAR
E1t% %ﬁ: /m2~ -1 /cms' -1
% g g
WD - LQ 550°C e 356.3 0.1799
WD — HQ 850°C e 3 385. 1 0.1850
WD - LS 550°C 1 253.2 0.1230
WD - HS 850°C 1 379.3 0.190 4
BS 550°C —e 507.7 0.262 1
RS 550°C —e 146. 9 0.0912
s 550°C—He 214.7 0.1124
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Tab.2 Proximate dry analysis and ultimate analysis of the biomass chars %
JLF 4B Tolk 53 #r
RS
C H N S 0 WKy 15 R Ay 7 7 ik
WD - LQ 81.5 2.7 0.04 0.08 13.38 2.3 10.5 87.2
WD - HQ 88.5 1.9 0.06 0. 06 6.08 3.4 4.9 91.7
WD - LS 87.9 2.5 0.04 0.07 7.04 2.4 9.4 88.2
WD — HS 89.0 2.1 0.05 0.08 5. 66 3.1 3.8 93.1
BS 80. 6 3.2 0.245 0.27 12.28 3.4 14.2 82.4
RS 52.6 1.9 0.874 0.33 11.40 32.9 11.4 55.7
Cs 68.9 2.0 1.868 2.47 11. 66 13.1 10. 8 76. 1
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Fig.1 Effect of the temperature on TMC conversion
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Fig.2 Effect of the char preparation

condition on TMC conversion
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Fig.3 Raman spectra of the wood char prepared

in different conditions
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Fig. 4 Effect of precursors on TMC conversion
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Fig. 6 Metal oxide contents of the different biomass chars
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