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Effects of modified olivine on the CO, reforming of toluene
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( 1.The Key Laboratory of Renewable Energy of Chinese Academy of Sciences Guangzhou Institute of
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Abstract: An olivine catalyst was tested in a fixed bed reactor in CO, reforming of the toluene as a tar model
molecule produced during biomass gasification. The olivine catalyst was characterized by XRD SEM BET H,-
TPR; and the effects of the operating parameters ( reforming reaction temperature and CO, concentration) and
catalyst preparation parameters ( calcination temperature and nickel content) on the activity and selectivity for
toluene conversion were examined. The results show that the olivine catalyst can increase the toluene conversion
and lower the carbon formation. The toluene conversion also increases with the reforming temperature rise. The
calcined olivine reaches the highest activity when the calcination temperature is 900 °C. The CO, addition can
reduce the carbon formation obviously by 17.0% when the CO,/C,;Hg molar ratio is 4. Moreover the Ni/olivine
catalyst has a better performance and the toluene conversation is up to 99.4% while the carbon formation
increases a little bit.
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Figure 2 XRD patterns of olivine calcined
2.11 at different temperatures
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Table 1 ~ Chemical compositions of natural olivine
Content w/%
Fe Mg Ni Al Si O Ca Cr Mn 2
5.52 2339 0.22 191 17.72 49.43 1.17 0.28 0.11 0
2
2.1.2 XRD Table 2 Surface area and average pore diameter of natural
2 XRD . olivine and the olivine calcined at different temperatures
2 ( Mg,Si,05 Sample Surfa(:ze al_r(l%a likverage pore
( OH) 4) ( ( Mg Fe) Slog) A/( m-°g ) diameter d/nm
Raw ore 11.84 7.51
. Olivine-700 °C 39.86 7.99
Mg,Si0, Olivine-900 C 16.81 17.96
MgSiO;. . Olivine-1 100 °C 4.56 25.73
Mg.Si,04 OH) ,—Mg,Si0,+Si0,+H,0 (4) Olivine-1 400 °C 1.67 10.63
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