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Study on medium pressure hydrotreating of Longkou shale oil
TANG Xun', LI Shu-yuan', YUE Chang-tao', HE Ji-lai®

(1. State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Beijing 102249, China;
2. Shandong Energy Longkou Mining Group Company Limied, Longkou 265700, China)

Abstract: The crude Longkou shale oil was hydrotreated in a bench-scale trickle-bed reactor with a commercial hydrotreating
catalyst NiW/AlO, 0, at medium hydrogen pressures ( <9 MPa). The influences of pressure, temperature, liquid hourly
space velocity (v,,5) and hydrogen—oil ratio on the sulfur content, nitrogen content, density, color and cracking degree of
the product oils were investigated. The results show that decrease of vy and increase of temperature and pressure are benefi-
cial for the hydrodenitrogenation (HDN) reaction. As the hydrogen-to-oil ratio exceeds 1000 L/L, the effects of hydrogen
pressure can be ignored. The highest degrees of hyrodesulfurization (HDS) and HDN, i.e. 99.6% and 99.9% respective-
ly, are achieved at the condition of 420 °C, 0.5 h™", 7 MPa, and 1000 L/L. The optimal conditions for the hydrotreating of
crude Longkou shale oil are 400 °C, 0.5 h™ | 9 MPa, and 1000 L/L.
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UM —FhEE AW 0 J5oR, 52 202
SETET ) BFFE N B B i U il E AT TR
AFSE S P55 SR R Tl i Uk R
U 25 S TS T AR A AT I T A 7 i Y Liuk
ZETSIREGE T Kukersite U7 A9 830 B0k AN
FRRL I A AL B AR TR X P A
MEAR) DL 5 V1 %) S8 18 0 2R AT I 20K A 9T . Wil
liams %[9: WF3E T W B J15%F Yorkshire T 1IN E
JREBR AN A S0, Landau 28X DL €051 4248 43 0

i B HE.2013-08-12

FOMBEAT IR RIS 7 40k 5 25 R R 3 8
FEE 999 M I I SO il PR i AT A Ak
(eIl e zd SR ORI R RTE =i L e S i i)
RALEY , AR5 S AR 43 DU N 20KS 1 9 156
JEAERE (10 ~20 MPa) £/ F g py """, £
FIH NiW/AL O, Bk AR, 2 R (<9 MPa) 4%
AR XA 43 e 1 T I IN ORS i A TR T
FFFE . A3MroUE R i S N AL A WY A s % 5%
TR R R A RN S LI & I S

BEE&WA R E @ TRET I (1s20120518) 5 EA A2 (Ua0) JEARBHF L 45 H (KY1J12012-06-32) ; B K3 S SRR 58 & 11

K1(973) 30 H (2014 CB744300)

TEER M (1985-) , 3 it WER TUA RN T T AW %8 . E-mail ; tianxiang1 24@ 126. com,,



- 136 - GRE PPN

FI (B ARAFER)

2013 512 A

N SR EE OB R AR TR 4
U803 150 G 0 il ) dme DL A 25

1 3£ %

1.1 [EELh

SIS TUAREF LLARAS Tt TS 25 A R
AR R USRI IS SE g BT A A
U R I BU RSB IS = W RV 1)
1.2 IEREH R EEFLE

o 1 BT S0RS ) S 50 A R 1 5 PR S v 2
B HERT I EURS i AR B LR 10 em® (0. 375
~0.85 mm) , WIS NIHET, H 5% 1 CS,-¥ OB
WAEW I 2530 4 h™' K77k 4 MPa i 8 360
C . EZUMEL(RFR L) 9 1000 4614 F, Fiwifk Niw/
Al0,0, #EAEF 4 h, FBRALES T, T P A AL )
F£0.1 h™",7 MPa,380 °C, &t 1000 251F T~ H
BHIEEAE 12 h, RRfE TG R J5 , ST HURE 43
Mro S FAEAL M NiW/AL0,0, Tl i &0 il
AR, AR KT 140 mP/g, FLA KT 0.30

mL/g, H w(Ni0) >2. 7% ,w(WO0,) >26% ,
1.3 jh@EHH

K FH 4 41 78 B A TCS-20008 F1 & 6 & A A
REN-1000A 43 #7778 i 1A B 1 2 A0 2 5 $ BR GB/
T2540-1981 A5 fE 77 K00 2 Tl i % B 5 K I ASTM. D-
7169 J7 1505 T S AL 2R AR I 42

2 HROW

2.1 FERERMER

T FUTUA R IR T R — R R AR A IR A
Y1, W08 5 R 165 °C, YRR e b, e iR oy 4
2% , Je I TUAREZEERINE 1 B, Y58
JF 5 B o 0. 5% 50% .80% 95% 1 100%
I B IR 2 R 165. 2 370 557 (468 1628 C
FHR 1 AL, SRkl R & & E AR &, 29 11300 pe/g,
TE e T A, AR A3 e 1 DUA T A R B A
AREIR BRI TAYER R oUa il b il 5 o & &
B, W T B f e, X AT AR N & R g 3 e v 45
FEFMREAL TR A9 2 15 1 O, A8 T I 0K i = B AT

®1 EZOTERERER

Table 1 Basic properties of crude Longkou shale oil

(20 C) p/(g-mL") WA/ % F5REI %

e/ %

WEB/%  w(N)/(pg-g™") w(S)/(ng-g™")

0. 889 49.19 26.61

20.97 3.24 11301 5522
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Table 2 Effects of reaction conditions on product density

“{f';% I . J&1 I . b/ I . LU I .
p/(g-cem™) p/MPa p/(g - em™) p/(g - em™) p/(g - em™)
420 0.816 5 0.8377 L5 0.8616 1200 0.8289
400 0.8216 6 0.8361 1 0.8385 1000 0.8308
380 0.8244 7 0.8323 0.5 0.8308 800 0.8326
360 0.8331 8 0.8304 0.3 0.8223 600 0.8372
340 0.853 1 9 0. 8302 0.2 0.8184 400 0.8453
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