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Abstract: With the increasingly growing demand on energy and prominent environmental crisis, catalytic pyrolysis of
pretreated biomass has become a decent technical rout for the preparation of liquid fuels, a sustainable resource. However,
the bio-oil generated from the direct pyrolysis of biomass has a complex composition, low calorific value, high oxygen
content and strong acidity, which restricts its application. Thus, the main factors affecting the quality of bio-oil are
analyzed from the pyrolysis mechanism, biomass pretreatment, catalyst selection and the coupling of pretreatment and
catalytic pyrolysis. Pretreatment process will prolong the preparation time, and catalyst will lower the production of bio-oil.
The coupling technology is a promising solution to the difficulties mentioned. To prepare high-quality liquid fuels by
biomass pyrolysis rapidly, the following researches should target on how to make directional preparation on hydrocarbon-
rich bio-oil by biomass pyrolysis, select and optimize the catalysts, and couple the pretreatment process with catalytic
pyrolysis.
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Fig.1 Molecular structures of cellulose, hemicellulose, lignin

polymers (screenshot)™
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Fig.2 Chemical structures of typical products of cellulose

pyrolysis (screenshot) !
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Fig. 3 Pyrolysis of xylan at intermediate and low temperatures ( screenshot)!

12]

© Editorial Department of Integrated Intelligent Energy. This is an open access article under the CC BY-NC-ND license.



% 3 4

TRy, 5 M TR AL B ARAL R AR ) SR O AT S i -3

KRR R —FE I = e 2 R A W, i
WL 2 5 R (C,HL,0,,), 0 ARRZE RS> TH1 3
FpAS [R] (8 28 L TN ot BT B o A T 22 54 vh o L
) — SR IE N e AN ] 4 TR ™. Yang %60 4k
AL LM G A Y T A TG 2 1 VL, e
FEARTF 250 “CH, C—OH AR L F C=0 , X 7 il -
IEBE AR . TEARA LR R IR B S B
SRR SEE G5 . H AT, MR R I K2
od LR A W BB £ T R AR Y
b W 0 A, 308 2o o JHL AR Al ML B ) B A 2 — 2
i B R IR T 3R 0 A

¢ o c
s g s . = c
s C—0—, | .
s - o c
I
Q o
04 a-0-4 Dibezodiovocin
C
b (I c €
% § § ¢
L ( ¢ ¢ |
S | ¢
() P Lt
~F I | 9
o o
0. o
B 10
C C s
C s s €
c C C
o
- -1

B4 FERHFERRE(BE)™

Fig. 4 Common phenylpropane bonds (screenshot)’
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Fig. 5 Main reaction pathways of fast catalytic pyrolysis

(screenshot) ™"

W6k 4 1 i A CAE T OR BT 2R S R Ak SR B R 2L
fift o Eibner 5% 244 7 MR Eh R WA Y T 1
AT P, UE B 4 Jm R AT LA ) 22 T e 4 B
A T, 42 ) BHES F rT DL E 1- 8356 - (1R ) -3,
6- IR [3. 2. 1 FBE-2-F (LAC) 4= i, Hop
Zn 15 WA AR T B o B 0 5 A= it v 4R 5 1 B
G 88m T AR e, X AR TN ST
) R B R

il A 4 B A AL IR I, 4 8 T LATE ST 4E R 1Y
Sy B A R I B IR L, &R S AR T
AHEAE A BT HI 55 25 . Leng 5 kK BLICHLE:
AP U A S5 A 25 o T B R 2 B A AR 1k
SRR R, 7 AR /NG W SO A R 22 e e 2R
WEIE W0 FF B8 B0 o B4 Jis 3 M 38 0 26 40 3l 7 ik
(C/O) Lo, (75 A= 1y i 1R T8 I 1 2 P R R
SRR A Yy =232 SR, & TR R A Y
JoE AN AT skt B b ok 19 S T, B R B AR AL B
) JEORE I TR A R P E R IR E S . —
SO G PR/ £ 4 B (AAEM) , Q040 Fgl | nl fEJE
R B B 28 A A I T O A IS el PR A 4y
DUBPE S e T . R IL , 75 25 R 25 bR R Gk
A [ IR PRI R4 A (]
3.2 EE®LY

& B E ALY AR W TR A Y 2 IR AR, g
PRt A I U 4 R A . X S AR LA IR
BUA R AF AR E PRI SE M RE . JE Ak Y AR
A3 D e Jo — s ke R T O AR 1Y 22 i Ak e e o, F
FRUIX AT ReA T EY B fb g > Sio, I
AW, N8 12 FF A= A Ak i v
Fe/Si0, 5 G BUME AR FH T I B, A= 903 v A9 480K
B4 Lh CO, B LB, IRl B A W v i 0 i e 25
Bifi %5 Fe/SiO, 3G i dg in"' . ALO,tn % F T i
I AE DR R 2 S B A, C S P b g i E

© Editorial Department of Integrated Intelligent Energy. This is an open access article under the CC BY-NC-ND license.



23 ALO, AR A i A R T TR IR A A b A
fiff (R L R o, 4 DURR S e AR Ak R0 (9 2 B2 F Lh 3
AR, FEEAFI PR MO A g e S
1R S P S T2 0 B A D7 4 Ak B A i A 2l Ak
2, B VAN TE] i 07 23t A= Ml i ot &, ) LL3R
155 v A TR N e A Y RS I L FRIR AR N
Jig W e B A= 0 o Mg O 3 W 3 o A Ak 7] Bk 1 o7
BRI RE S & SOV HEATIRR o CaO fE 2%
W S THT BB A 8, 0 BT 5 MgO AH HE A 3R
PE, Chireshe 553 i3 F # MgO il CaO AL 1) 4%
BREAR A IS 7 0 1 2 B B IE S8 T X458 5
—J7 I, BAR CaO A fi £8P T I S i 24 %
Jot 1] LI 98, (L 4R Ah0 B 28 00 o i P T 8 T 1, I
AR e R AR K 6
JR

T mbem \HM
e / e
Gors | BEEem | | A%
1] | S0
“ CaO , S
e | MeO .
/'/iiiﬁﬁﬁ
AL
Zn0 ,
(o , RN
Fe,05

6 SRENWELT

62]

Fig. 6 Metal oxide catalysts[
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Table 1 Preparation of bio-oil by the coupling of pretreatment and catalytic pyrolysis
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