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Abstract:[Purposes] This work is carried out to study the influence of pyrolysis temperature on

the pyrolysis characteristics of oil shale with single fracture fissure with the constraint of in-situ stress.
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[Methods] A high temperature vapor pyrolysis system developed by ourselves was used in this paper
to conduct steam pyrolysis experiments on oil shale with single fracture fissure under simulated in—situ
stress, and the composition and quality changes of the pyrolysis products shale gas and shale oil at dif-
ferent temperature points were respectively studied. [Results] The results show that: 1) in the whole
process, the relative content of non—alkane gas is greater than that of alkane gas, and the relative con-
tent of saturated alkane is greater than that of unsaturated alkane with the same carbon number. The
relative content difference between non—alkanes and alkanes decreases, and the relative content differ-
ence between saturated and unsaturated alkanes increases with the increase of temperature. When the
injection temperature is 450 “C, the relative content of methane in alkane gas is the highest of
17.58% , and then slightly decreases. When the injection temperature is 550 °C, the relative content of
hydrogen in non—alkane gas is the highest of 63.24%. 2) In shale oil, the pyrolysis product of oil
shale, with temperature increasing, the relative content of heavy oil gradually decreases, the relative
content of medium oil gradually increases, and the relative content of light oil first increases and then
decreases. The relative contents of heavy oil and medium oil reach the minimum value of 55.15% and
the maximum value of 26.38% at 550 °C, respectively, and the maximum value of light oil is 19.99%
at 500 °C. With the increase of temperature, the relative content of saturated alkane first increases and
then decreases, the relative content of alkene first increases and then decreases and then increases
again, the relative content of aromatics and cycloalkanes gradually increases, and the relative content
of heteroatomic compounds decreases from 23.92% to 10.91%.
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Fig.1 Sample with single fracture fissure

1.2 XWEF

T 7K 78 S L B0 figp o PP — B SR LIl T S
B AL S IR R L SRR A A A
AR R E RSy R IR, S
ARG FHE A E 2 s K 3 g R G .
1.3 EBSR

1) [ 7 F2 I 48 0 4, 7 BN 48 A & T &

LI R, DUR B 5 %38 F 28 S SRR o R
J& TE © 48 58 BT B0 — B 2 SRR A B L A £
o il B R D R . SRR LA B ZE
RN A . SR JETE RN A I 1 2 )R R IR R
OBERE, I FH AR 9 40 1 22 1, By 1k R i AR R
B,

2)FF J IV 48 1 AR AR 2 e T AT Ik
A, JFIE R R R X v W IR A
1% Bt

VT TF N 48 T oty 38 3% 5 0 Y ROTHR R
1L OCHVRBERIT ] o J5 3l e il =%l AL, Jti fin 20 kN
DR . W Sl S # W S e e S A/ SR U
AR 22 P 1 DI R 8 4 7 A — g Y LR, O LR 52
0 2o A b R e il R ), R R AT R OK AR R A

DI hZE R AWML IR R B KRR
KM B TE 3 HIAE 0.5 MPa JF 38 3o 45 1 1 # 28 =,
R SRR B IR A T R 4 TR 43 ) A R A
300.350.,400.,450.500.550 °C.,

5 S N 4 VE S v Yk BE 43 i) 3k 1 48 T R
FITFA e, G A THR I T T IR R BRI 1] 4R
M. MRS Y IR SR B E BN
TUA MR DU R o DU S 2 23 30 o il R 53 18 2
BN s HE I HE K 2 R AT WA A I ) 7
A B R i EL R

6) LU0 45 HG L o B 28 R M B = R B
A 52 R T DU

TOAE SE 56 b B e, 38 2k SR €8 3 4SRN AT G

—

/—11

BRI RIAHRIXINT

{14l 13

: h é’l 15!

: /}_ !

i I il

16Tt

17

181 f

Bk o 194 ;

i I H

\ b et
RV Z8 N P 5 4 1

AR A 2 WG AR A A5 3 B S 3R 46 5 4 il = TR D L5 SRR 1D 5 6 Y8 BERR 5 7T R4 B R LS 8 PR BR K A5 9- %
5 10~ BN S 5 11T Ty AL 2 49 5 12 Foh Sk 5 1338041 5 1430 BE AR R 5 15 [ s Ay s 16- 3y (3 53 0 UM ALD 5 175 BF
JE% 5 18-l BUE AR 5 19T T SR 8B 5 20— < AL
B2 XBRGREE

Fig.2 Schematic diagram of experimental system
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Table 1 Relative contents of different oils at different temperatures
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Fig. 6 Variations of different oils at different temperatures

e T Y 4 R X B o A B R B b T O R
I B T R A A 2 T AL EE A 400 “CH
2 500 CHf, Hoot m BB 2218 . B M 500 ‘CH-5
% 550 “CH, HAR X i M 22, 39% T+ 1 26. 38%,
Fh 1o G A A R B A 3 . FEAIR T 500 CHY, v
DU B T e 2 R B, (F G 28 A8 o Pk A, i
HIMFL R R E AT E, X G R ECT AR
AT B0 5 7 A 28 PN R BT DA, HL P I
AU 1) T 43 Mg G S I R T AR AR TR R
TR X B KRR S O 2 e MR R £
W THIUE NI RN ER U KEREHE
IR BG R W ROE A P R A R] DL R AR S B (] 45
REEM .

B2 SO A ARG B Bl R T RIS TE RS R RE
1) 4 A EL 7 TE A5 B A 500 “CRf ik #0441 19. 99 % .
99 PR BE I 400 CHF R & 500 “CHf, H T i e 34 4
Shy R, A ARG EE A 450 CTF R Y 500 CR,
HOAHXE % 1 A 13,4500 Thmi 8 19. 99 % , A X 5 4 T+
1o 5 B, 310 B T R A A R e, 5 9l
T % O i A A R EE SR, 02 Y A 5 R e T AR

Ji Ak o 2205 B I A R G S AL
B K T LA M 28 s e T I B 6

P& 7 S U 45 20 43 AR 0 5 ek o T AR Ak A
o FE T K ZR IR S B — TR 2L DU Y R
Wl L A SN KR IRy OB T O F
B ERMR SRR FAEY . WNE R LR
TR R J AR R B I R T D5 A R RN B B AR 1
AT, 3R PR R A FH K 25 A8 I 4 FRL B,
il 7 BRI B 5T R AL R IR AL BT IS T A AR N
JEPO R T G T A S 4 i IR AR A
(R F A0 O3 S R B L R R BR E
i T HERULRIE TG Y . WA RE T,
TU i R IE A BE K Y A X i S 400 C Y
61.13% FhE 2] 500 ‘CHY 74. 23% J5 FR&EF] 550 “CHY
71.26% , S AE e J I AH X B i S8 ML 400 (CHY 6. 84 %
T B 2] 500 ‘CHY 0. 3% F I+ 2] 550 CHY 1. 76 % .
FE 500 “CZ I, W BE 0 T i 43 51 BT T b e A e
BHER LT, R &R TR, X5k
HE B 0y R DL S s bR A A OC T A B
HIE A8 5 AR R T S e IR R e o FE 550 CH, i
TP LB U E IS BRI 0B 58, DUA Il
TE 43 PN T B T R AR Aot e () 0 4 i, e X S BUE M
Jot J 1 S e e T R X B e B R

I GE M ke e Mt ke TR de
Ak Eyak EREFLEY

FHAS B B /%
&

L

400 450 500 550
it i /°C
B7 TREBEETRAHASHENSENETLES
Fig. 7 Variations of relative contents of shale oil components at
different temperatures
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