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Abstract: The use of renewable energy sources has been becoming increasingly necessary. Biomass is considered to
have potential to be used as an alternative energy source. Bio-oil ( or biomass pyrolysis oil) is a green product ob—
tained from lignocellulosic biomass as raw materials using pyrolysis technology. Due to its rich in a variety of chemical
and biological active substances biomass is deemed to the great development potential substitute of petroleum prod—
ucts. The catalytic pyrolysis of biomass is the main way to prepare high quality bio-oil. However because of the high
oxygen content of bio-oil in the catalytic conversion process the low selectivity of target products and the easy coking
and deactivation of catalysts its application has been limited. The conversion of the biomass pyrolysis oil to high val—-
ue products such as valuable bio-chemicals ( benzene toluene xylene ( BTXs) etc.) and bio-polymers has be—
come one of the important topics in recent years. In this paper on the basis of the introduction of the mechanism of
biomass pyrolysis and its reaction pathway it was reviewed that the recent research progress on the production of high
quality bio-oil from catalytic pyrolysis of lignocellulosic biomass using catalyst methods ( metal based oxide catalyst

metal salts catalyst microporous zeolite catalyst mesoporous zeolite catalyst etc.) including catalytic pyrolysis
mechanism transformation mechanism of products and hydrogen donor ( such as tetrahydronaphthalene methanol

waste plastic waste oil etc.) including the co-catalytic pyrolysis mechanism. At the same time the pyrolysis charac—
teristics product compositions and transformation mechanism of bio-oil into BTXs in catalytic pyrolysis process were
summarized. The productions of benzene toluene xylene ( BTXs) by ex-situ catalytic pyrolysis (online catalytic up—
grading of pyrolysis vapor of hiomass) and deactivation of catalysts were emphasized. Meanwhile some problems and

their solutions about catalytic pyrolysis technology of lignocellulose biomass into hydrocarbon-rich ( especially BTXs)
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bio-oil were analyzed. The development prospect was put forward which will provide a reference for the further high—
valuable utilization of lignocellulose biomass.

Keywords: lignocellulosic biomass; catalytic pyrolysis; catalyst; hydrogen donor; hydrocarbon—rich bio-0il; mechanism
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Table 1 Yields of aromatic hydrocarbon from catalytic pyrolysis of biomass over monometallic-modified HZSM-5
/°C 1%
1 HZSM-5 10:1 600 24.51 31
2 MoO, /HZSM-5 1:10 700 21.87 32
3 Mo, C/HZSM-5 1:10 700 25.02 32
4 Fe-HZSM-5 1:10 550 17.00 33
5 Ti-HZSM-5 1:10 550 50.10 34
6 Ga-HZSM-5 1:1 500 27.60 35
7 Pd-HZSM-5 1:1 500 27.20 35
8 La-HZSM-5 — 500 49.86 36
9 Sn-HZSM-5 1:10 450 33.00 37
2 HZSM-5
Table 2 Yields of aromatic hydrocarbon from catalytic pyrolysis of biomass over bimetallic-modified HZSM-5
/C 1%
1 Mo-Co-HZSM-5 10:1 600 41.08 31
2 MoZn/HZSM-5 1:10 700 39.31 32
3 Ga-Ni-HZSM-5 1:10 600 16.06 38
4 Zn-P-ZSM-5 1:10 500 74.63 39
5 Mo, N/HZSM-5 1:5 750 73.70 23
6 Ce-Mo, N/HZSM-5 1:5 750 71.40 40
7 Mo-Co-HZSM-5 1:1 600 80.70 41
8 Mo-Cu/HZSM-5 1:10 550 36.51 42
9 Ni-Ce/HZSM-5 1:1 500 13.78 43
10 Zn-Co-ZSM-5 1:2 500 79.08 44
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Table 3 Yields of aromatic hydrocarbon from catalytic co-pyrolysis of biomass and plastic
. /C%
e )
1 HZSM-5 1:1 500~ 600 11.8~33.1 64
2 HZSM-5 1:1 500~ 600 10.0~17.1 64
3 HY 1:1 500 ~ 600 8.3~27.0 64
4 HY 1:1 500~ 600 9.0~14.7 64
5 HZSM-5 1:1 400~ 700 15.68~21.35 65
6 LOSA- 1:1 600 29.9 66
7 FCC 1:1 600 55.3 66
8 HZSM-5 0.4:1~1.45:1 200~ 500 34.18~42.66 67
9 P/Ni-ZSM-5 4:1~1:1 550 52.8~54.1 68
10 HZSM-5 3:1~1:3 550 33.4 69
11 Pd-AI-MCM-41 8:2 450~470 22.4 70
12 Ni-Pd-AI-MCM-41 8:2 450~470 11.5 71
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