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Catalytic Pyrolysis of Biomass with Porous Ceramic Loading Aluminum Oxide

BI Dongmei ZHANG Kaizhen YI Weiming LIU Shanjian LI Bozheng
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract; In view of the low mechanical strength and easy breakage of calcined dolomite when it is used
as a biomass pyrolysis catalyst, one preparation method of porous ceramic balls with dolomite and quartz
sand as main aggregate was proposed. The porous ceramic balls with high mechanical strength were
impregnated with Al, (SO, ), solutions (0.3 mol/L, 0.5 mol/L and 1.0 mol/L) at 25°C for 6 h after
firing. The load of AlL,O, on dolomite base porous ceramic balls was increased with the increase of
Al (SO, ), solution concentration. In horizontal tube furnace, the dolomite base porous ceramic balls
supported Al,O, were used as catalyst to carry out fast pyrolysis experiment of corn straw powder. The
results showed that the yield of the bio-oil was increased firstly and then decreased with the increase of
relative mass content of dolomite, while the yield of bio-char was decreased firstly and then increased
when the proportion of dolomite to quartz sand was 30:70, 40: 60, 45:55 and 50: 50, respectively. The
yield of bio-oil reached the highest production rate of 36.85% and the yield of bio-char reached the
lowest production rate of 25. 11% when the proportion of dolomite to quartz sand was 40: 60. With the
increase of Al, (SO, ), solution concentration, the yield of bio-oil was decreased and that of bio-char was
decreased firstly and then increased. Compared with the untreated Al, (SO, ), solution, the yield of bio-
oil was decreased by 10. 69% , 15.33% and 21.55% , respectively. The relative content of alcohols in
the bio-oil was increased slightly and that of ketones, acids, aldehydes was decreased gradually.
However, compared with those without catalyst and Al, ( SO, ); solution, the yield of phenols was
increased significantly, indicating that the presence of Al,O; was beneficial to the production of phenols.
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The main components of non-condensable pyrolysis bio-gas were CO, CO,, CH, and H,, among which

CO, had the high volume fraction, accounting for about 63% . The volume fraction of CO was about
32% . The volume fraction of CO,, CH, and H, was increased and that of CO was decreased when the
porous ceramic balls loading dolomite were used as catalysts. The experimental results would provide a

reference for obtaining high value-added chemicals from agricultural biomass.

Key words: corn stalk; porous ceramic balls; dolomite; catalytic fast catalysis
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Tab.1 Proximate and ultimate analyses of corn stalks
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Fig.1 Thermogravimetry analysis of corn stalk in nitrogen
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Tab.2 Raw of porous ceramic loading dolomite
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Fig.2  Sintering curve of porous ceramic loading dolomite
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Tab.3 Parameters of porous ceramic balls at different

proportions of dolomite to quartz-sand
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Fig.3 SEM of porous ceramic balls loading dolomite
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Fig.4 Experimental setup of biomass pyrolysis for

liquid product
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Tab.5 Components and its relative content in bio-oil

at different proportions of dolomite to quartz sand
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Fig.7 Effects of different Al, (SO, ), solution concentrations

on production distribution of bio-oil
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