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Steam Reforming of Toluene over Ni/Ru-K/Al,OQ; Catalyst
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Abstract >> The catalytic steam reforming of toluene, a major component of biomass tar, was studied using several
catalysts at various temperatures 400-800°C, kind of metal, and metal loading content. Ru and K promoted Ni-base

catalyst were prepared, and used for steam reforming of toluene with steam/toluene molar ratio of 25. Concentration
of toluene in reactant flow is 30 g/Nm’ that is usual content of tar from biomass gasifier. The result from
experiments showed that H, content in product gas and toluene conversion increased with temperature. Where in

high temperature range, CO and CO; content in product gas were affected mainly by Boudouard reaction. Ni/Ru-K
(Bwt%)/AL,Os catalyst showed best performance on steam reforming of toluene than used catalysts in this study
at whole temperature. Catalysts have been characterized by XRD, TG. XRD analysis displayed that Ni particle
size on Ni/Ru-K (3wt%)/AL,O; catalyst was 29.4nm. Activation energy of Ni/Ru-K (3wt%)/Al,O; catalyst was

calculated 36.8kJ/mol by Arrhenius plot.
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Fig. 1 Schematic diagram of steam toluene reforming system
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Fig. 2 Variation of product gas composition and toluene
conversion over Ni(20wt%) catalyst(steam/toluene ratio=25,
GHSV=10,000")
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Fig. 3 Variation of product gas composition and toluene
conversion over Ni(20wt%)/Ru(0.6wt%) catalyst(steam/toluene
ratio=25, GHSV=10,000")

918 Ni(20wt%)oll Ru(0.6wt%) =S 713t Zujo] ut
& 2ol e ¥ A¥E Fig 3o YehliSich &

Flo] AekeE wha7] W 2=7F sl whet
A &2 07 F7kste] 700Co A 100%0] =3l o
™ Fig. 29] Ni/ALO; St A 2&=ddoA =
gheo] SRtk AA7EE W Ho] AT &
T A A A&HoR F7kste] 700 CollA
0.17mol/gw7} A8/d = Q1o ™ o] % Fig. 29} Zo] A9
Tk A HAlth COLt CO0 A= Fig.
29 Ni/ALOs Z1et AR F3ke Helon COe
600Coll A 0.0445mol/gy, 7} A=) STk

410 7 5t 3]

1
Mo
i)

120

020 {| &=
—&— CO
cH, | g I 100
o CO,
—%—: conversion
0.15 4 F80
3 &
g 5
£ reo ¢
% 0.0 4 B Q
3 * s
o]

40

0.05
20

0.00

* *
600 800

500
Temperature(C)

300 400 700 900

Fig. 4 Variation of product gas composition and toluene
conversion over Ni(20wt%)/Ru(0.6wt%)-K(1wt%) catalyst(steam/
toluene ratio=25, GHSV=1O,000'1)
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Fig. 5 Variation of product gas composition and toluene
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