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Research progress on co—pyrolysis of biomass and oil shale

ZHAI Yingmei,ZHU Yiming, YANG Tianhua
(College of Energy and Environment ,Shenyang Aerospace University ,Shenyang 110136, China)

Abstract : Co—pyrolysis of biomass and oil shale to produce oil can solve the problems of low shale oil yield and high oxygen content of
bio—oil, which considered both oil yield and quality with a positive synergy. The co—pyrolysis oil with high economy can be used as an al-
ternative energy source for petroleum after refining, and further alleviate the oil shortage in China. Based on the above background, the re-
search progress on co—pyrolysis of biomass and oil shale was reviewed. Firstly, the pyrolysis characteristics of oil shale and biomass were
discussed, respectively. Then the effects of biomass raw materials and pyrolysis temperature on the co—pyrolysis process and product char-
acteristics were clarified, especially the significant effect of secondary reactions on product distribution due to the excessive pyrolysis tem-
perature. On this basis, the free radical release—binding mechanism, five alkali/alkaline earth metal catalytic mechanisms and various
types of mineral catalytic mechanism were summarized. The synergy mechanism were explained as a result of the combination of free radi-
cals and the multiple catalytic behavior. Finally, based on the research status, the future prospects of biomass—oil shale co—pyrolysis were
proposed from several aspects including new experimental equipment, micro mechanism and numerical modelling study.

Key words:oil shale ; biomass ; co—pyrolysis ; synergy ; catalytic mechanism

0 3 = RS TR AR IR Y 1 PR A AL A 2 TR T I |
ST AR PR, I TUA 5 AR B LA F

A A bk R I T e A A R k5 R 05 T REZB| 2 R
PRI, e A SR =, 0 SMIKAF AR TG — AR AL e 8 Y A A1 RETR, a5
w3, P, 4R Al AR B G ) B T SCE AT B DU, JCT8 I i i 2 1 AT

KRS EEE.2021-04-05; FEHmE: 5k % DOI.10.13226/].issn.1006-6772.CE21040501

BE&HE : HRARPAEET FIHE (51876131)

YEE B B 34 (1997—) , L, S TBA LR AE, E-mail: yingmeizhai@ 126.com

BIEE . R4 (1974—) , L, SMSMAL BRI T, E-mail : thyang@ sau.edu.cn

S AEEC IR, RN A A AR W S I A AR PSR R [ T ] R AR, 2022,28(6) 1 72-81.
ZHAI Yingmei,ZHU Yiming, YANG Tianhua.Research progress on co—pyrolysis of biomass and oil shale[ J].Clean Coal E
Technology ,2022,28(6) :72-81. b

72



BILYRST AR W51 DU SRR ST

2022 45 6 H

SRl 1E AR E B A SR, T A B
BFE R R, BT REAR R R OB, h
21 LB AR FE AR IR L TR A R 6k L
7 T A AR A 2.7% , 10 E AR 5930 5T A T
BUUCAIMAE R 20 4 400 12 v AR AEE 4 vl
TR A 7E T R RV 0 BRIl DA R
XM, BT 2R TS A BBk b, Horp
TR T e e AR i o R RS R U
5 AT T A R DO T R S AN R
K4k i G WAy, e it — 2 R AN & 55
T HEATRG ], 4 50 B T A B LSS IR AR A T Y
H,

YEM SR ] FEA R, A YRR e PR LA
KN IR, [ P oSG B 283, A4 e TR
SR i R AT RFEERE IR, BEAE 204 2 000 12 ¢ 41
G i AW BT IR ) AT SR AR Y AR R Y
gzt SR R R A ) AL EE A R SR,
AR FE7CFEARAE R A MOl 559, Rk
BRI ARME AR A T A B 3, AR JE
TSV REIEAE Y, A | H REAE  HAh AR
TR T EK RS AW T RE Sk IR
oA AMRER , SIA s H 5 LBk e S A i
SRR LA RIS H A5 R RE R AERA A%
=4 S0, NO, . CO, Mok %A F sy, Mt 2
T AW R A R K o A IR, B be A
B CO, \NO, SO, & AR AEL A1 ; R BF A= 4 5T K 43
1%, AR > A By T JURE 4 15 Y s A I
BRI CO, PITE R AL K vl i e A VR H 1]
S FIHEA N = —Fh CO,“ FHE” rRe ™ | 2k
Wy I 3 Ay B S A A A T OB R L S
VRN AE = TR, B2 RO ) AR IS A v
5 YRR AR DR A E A R T
TR R T A 8 s A 0 O e o %% R O R
BRIIMEL R A2 i, BIF9E R I ) Ji sk A i DA 9 Jo vh
FHL 32 iy 5 AT BB H Sk A i o L4 5
P,

JUEH U | A 0 o I 1) 8 AR B ot 5
Ji& ARFEFE AR 7= i 0RO G ¥ G g il 55 7 1T
A AR s (], > i 3 ] 1 116 52 B A 35 06 | e
HORTER B H AR ER Y o a4 B VA= 1 A R
T LEE— 0 Tna  E AR 0SB B T) A T 1 v R B
o P SRR e o B Bl S AR O TR
S O AR S T A AR A EORHRRE B
R A= 4 20 A3 55 5 T AT T 5T, 3R R L 3
T3 R A S BT T R G R 3k

FASAR O T BB HAT LR L ST Wi
af I R T A A U L RE A 1) A ) A
2R A MRS F A E RS FEEVERM R
O PEAR T @ R E USRI R
Wy o3 e i JEE DX () A7 AR e, IR A ) S
P LR /N T F T 2 5 00 U B A il Ak
SR, EHEAR T R 3 B AT 4 B AR AL A3
RETRIT S BRI HE

AW T3S I B I R e R R AT AR A R4S
A A R AR Y L 2 bR,
T, B AW T i e SRR A L
Z B AL FIFE AR SR IE TARBE T 230k, S ik —
ANPUIFIRAWTFELE Y5 1l 5 S i e it
R

1 EW R 5ihTE AR

LA A A ARG TUA T TUA R
FRE AR LB o T AR B 05 B ke IR
A EREHI A =R A& KT HILY
T AR B S A R AN 1 s, R IR R
BRI AR TR T 57 AR JGAT A 7 S KRR T
I IR D AR ] A T i B SR
o h 3 2%, T BRI EGAR , SR 7 s T 1.5, Sk
JEF HOAIR T 0.1, 2 LA VRS 8 1 B dedir T A1
BEHL, SV T U AE 1.0~ 1.5, &R T L 7E 0.1 ~
0.2, F=IMAE S F AR T T AU R AR ; T A s AR Ok
VT A bl U5 0, Uk ST L ARAIR, S+ L i
L, ARSI R T IS T RS AR
DAL AR I8 3 3l A T, S R 2A L
TR 3T R T AR T DU 5 MR BT AR B, 322
DX AE T3 005 K53 38 = T 40% , AN DT
FrlilAs DU SR L s T R v e e, BT
FOMARXS B R R ARnkE 2 H 5 A
AU, R TR A A R T BORS
AhFEPST

W1 TERKAR SRR

Fig.1 Kerogen pyrolysis reaction model
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