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Hydrogen gas production by steam catalytic gasification: Part | Pyrolysis of biomass by

Thermogravimetric Analysis, Ni loaded coal catalyst and temperature effects
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Abstract

Biomass, an organic matter, is a natural renewable energy
resource. It can be used to produce energy to substitute the fossil
fuel. This research studies the hydrogen gas production from
biomass with particle size 0.25 — 0.45 mm. A Two-stage fixed-
bed reactor and nickel-loaded brown coal as a catalyst are used
in the experiment. The purpose of this study is to identify the

optimum conditions producing high hydrogen gas vyield. The

variables are temperature ranging 500-650 °C and biomass:
catalyst weight ratio ranging from 1:1 to 1:5. The results of
Eucalyptus study will be compared with other biomass. In part |
of this experiment, pyrolysis is used for studying biomass

behavior of eucalyptus by using thermogravimetric analysis
technique (TGA). Comparison of Ni loaded coal with steam and
without steam at steam partial pressure 30 kPa and investigate
the appropriate temperature to produce the optimum hydrogen
gas vyield.

Key words : Biomass Hydrogen Gasification Catalyst TGA
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Atomic Absorption Spectrophotometry (AAS) [1,6]
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wadoadauwfi amngmnnTvesauis 700 sseusafos nold
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16 (Volatile matter) gnﬂaﬂﬂﬁiaﬂaanmmnﬁq@ uaziiiotingng
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vwaunaw thasanlavnduunaslngnnialalasianl
NITUIUMT steam gasification AIHUNNTLE @Y lunIzUIMMNT
aml o e a e oA . X 4 . a
wnFALatuin R ns iauAaNRa A el la NI UG IReaAd 8Ny
Ao . A o { [
NWIIB8Y Ligang Uazame [5] T9HnNINaaadifiedny Steam
gasification of biomass for hydrogen rich gas in free fall reactor
Taswuindarininduladndldlunsunzlndu USum
a o ¢ o a v a X . a & &
NRAA M LAFT LI LA NT % #auUSumNnIsuazosanas
Wasannlashi@udn luviniied jisen Primary  water gas

AIFNNTT 1 Secondary water gas AIRNNTT 2 Water gas shift a4

Y
ana @ A

. [ =
&UNN3 3 WAz Steam reforming A9&NT 4 HIVUHATeNAIRAD

Primary water gas C+H,0O — CO+H, +131 kJ/mol (1)

Secondary water gas C + H,O0 — CO,+ 2H, +75 kJ/mol (2)

Water gas shift CO + H,0 — CO,+ H, -41kJ/mol (3)

Steam reforming CH,4 + H,O — CO + 3H, +206 kJ/mol (4)

3.3 Nami‘nmaaanszua%mmnﬁﬂLﬂ%’uwaagmaﬂﬁaﬁw
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o

(CO) Heina9#h13.7 25.89 21.89 uaz

v

34.36 anfuaulasanlad (CO,) HaANa9il 3.82 7.22 7.39 uaz11.84

11.91 ansuanuananlod
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qUM37i 5 Catalytic steam gasification uanmnﬁuﬁuimfﬁﬁ%m
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289115 wazinasunsafinuasaunisi 5 6 waz 7

Catalytic reforming

Biomass tar + H,0 ﬂ hydrocarbons + H, + CO + CO, (5)
+CH,+C

Tar cracking C,H, + nH,O — nCO + (n+m/2) H, (6)

Methane reforming CH, + H,O — CO + 3H, +206 kJ/mol (7)
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Oxidation C+0, — CO, + 408 kJ/mol (8)
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