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Application of deep catalytic cracking method in raffinate oil from slurry oil and
blending crude oil
HU Zhi-cheng, YANG Ji-he” , LIU Ying-jie
(Jiangsu Key Laboratory of Fine Petrochemical Engineering, Jiangsu Key Laboratory of Green Catalytic
Materials and Technology, Changzhou 213164, China)

Abstract: After the extraction separation of FCC slurry by amine,the deep catalytic cracking of raffinate oil from
slurry oil and blending crude oil is performed. The influences of reaction temperature, ratio of solvent to oil and space
velocity on the product distribution, the yield and selectivity of the targeted product are investigated. The obtained
raffinate oil can achieve good DCC performance under the following conditions:9. 3 of catalyst to o0il,570°C of reaction
temperature and 14.5 h™' of space velocity. Under these conditions, the contents of heavy diesel oil, light diesel oil
gasoline, liquefied gas,dry gas and coke are 17. 69% ,8.24% ,24.43% ,34.12% ,15. 17% and 10. 35% , respectively.

The ratio of raffinate oil to crude oil should be less than 20% .

FE35EFRIH
2015 4 B

Key words: raffinate oil; heavy oil; blending; deep catalytic cracking

PEA BN I A SR B TR PR P4 42
K P 5 T A e A 7R UK 1) B 20 4, AR R B P A
BHIBEER], b TR b S AR R R 5 R
A SN ISR TG I AL B EE AR, SRR
FRIAEBCMER ) , B i dt A &8 R R4 5r,
AT APV R T R . IR
K PRI VA R 42 128, 6 s il il iE 47 FCC
JIE, G5 R R AR SRR RO S i, Ak
AT S oA W S AR AT 5 4R A S OR R T L e
S TR RDAS B I AT AR IO B AT S 2 5 e
Ay AT FE AL A G35 KL 22 455 2 52 P i 7
(DAO) 22— Ry S5 PFAL BRI , 2053 18 T A 1Y
A B A R0 2 TERE , 52 Bl A, FE K
PR F AR A T

1AL 246 (deep catalytic cracking, DCC) & 7E R
PEREACHR ST X0 A ™ ot AT i T 38k 2R 7 &

VTINTSP N R 3 iy S B B L o S 1
R, S R 2 B I T AL A
(87 i A I DL, 35 H P e JEORE RN 22
eGP S R e 2 -9 PRI SUPNN
R 2 = R i B SONIRE R TR, 2
H B0 7 SR I, PR ANTH 7 AR ST s ik T
DA B S W 5 2 i 2 R 7 11 4 L
Ty B JEORE™ 38 il o AT BE AR AR AR AL
e, 133 DCC BRIl =A% B Ik 1) 110 2 A
AR 3L SR IR R0 2L R B AT e 2 R o
AT IR 2O B, B A A il R b A Rk 2 o3
R TR [ E TG R (FFB ) 25 B X b A7 fiE ik
S, 25 54 AN RV E I 2 3 T3l HG M BN X 7 i
OX A IR , 5 B MR A = A AT B,
SEVCM AL R AL B E AR L

Y FsEHA:2014 - 10 - 17
E ST B LR Rt Her P TR ITH (BM2012110)

PEF BT WIEIR(1990 - ), 55, W2k s 2R (1955 - ), 4, U8R, EZNIRAT N 07 BB 5Y , 3l THIK 2N, yangjihe@ cezu. edu. en,



2015 F 4 B

| QAT

1.1 RIRE
R T RE WAL IR (fixed fluid bed, FFB) 2 ¥
17 DCC 25, K T2 an &l 1 R,

Dry gas

out device

R-101

I_I wet test

V=31 V-52 V-81 meter
VA1—7K i V42— KR V -5 1— Rl A
PA1-/KFE ;P-51—il % ; VRP 41— KSR
FRN 41— #07 ; FRN-101— S R iy ; V -80—F il B2 UM ;
V81— IO HV —61—% 51 5 V 82—l Ak O
A1 FFBYEIZRETER

1.2 E

ARSI BT A S R R AL 2w R B
TP AT AR 2 A R T B i R RN 90 e fl 42 TR
J 80°C , Wi A SR T L 20 1, ZEBU 2 BT A5 B 4
RIS 20. 58% , A2 R 79.42% . K
A AR B i S E I I AE L 1,

H12E 1 RIAL, AR A il 2 DN o, R AR A e, L
R BRI R, O A 4y i, A SN R
B8 B 5 AR N T 46 oA 20 28 i i 4
SIMIEAH L, 2 S IR BRIRAE N, A
Ay TER A BOR /NG 30. 35% M FIAL A A BT R, 5
AL SR B TR v, T 9 3 % Ak SR U T LA

BRGNS R AT R R R B S BBV N F S - 145 -

R1 R MR BRI ER R
TiH W A AR RETTk
B (20°C)/ 0.9978 0.9743 1.0614 0.8367 GB261—1991
(grem™)

SIFEE(80°C)/  56.23 31.97 225.53 15.55 GB 11137—89
(mPa-s™")

FF A i/ C 268 218 279 207 GB267—1988
B/ C 17 28 32 39  GB510—1991
TR IR/ Yo 8.57 5.44 32.83 3.23 SH/T0170—92
VUL 43 5T ek 53 B e SH/T 0509—92
TRy 36.85 58.52 8.68 66.14
AT 58.83 30.35 84.37 17.52

JBEBE + Wi B 4.32 11.13  6.95 16.34

ZV 53 B ARAE 25 A 5 R DR DRSS FUIUT I, A I
FRE T, R AR B BRI B R A B
R AR, BRI DCC PERE. HhaR T
DCC PEREAT T 2% A S I Z 0], 82 v & & 05 4
g1, I 25 pEGE AR 0 U A PR R DT R
1.3 &N

FFB 2 B SCI0 A5 Q0 i 3 A 28 L B 440°C
PR F2 Ui 80°C , i Ak 71 - A 5 BE 650°C , 55 Ak /K i
6 g/min, J53E/KE 12 g/min, K3 JE J1 8 2 MPa, Jg
JO7 I E TR R S A TR B T AL
g CIP -2 BY AR 100 g, V- 57 55 37 S 50 42 Jo it
b 2: DRC b, A ot UL 3% 2, M AR fE 4 GB/T
19587—2004

F2 EUFEARER
WY (m?-g™") BALRBY (em®-g7")  SPI4LR/nm
147. 9581 0. 048327 3.45227

Fers 2157 ke d b, A 2 & S [ R 0 B s 4 By

(E#% 143 W)
it , B2 SRR PX LTS 7 I I 205 1k
PX 2 oy B EOR i T BERB AR B A R A
RGP PX WM A B AT RE S . )
S BB REDT AN T or R 25 R T2 AR
f B, I ot FH IR R 7R A ), R P s Ay 22
VA, I RE MR BE 32 SR TR £ s

225 3k

[1] Kirk-Othmer. Encyclopedia of chemical technology [ M/OL ]. New
York: John Wiley & Sons, Inc,2001. [ 2008 — 02 — 18 ]. http://
www. mrw. interscience. wiley. com/kirk.

[2] BP Corporation North America Inc. Energy efficient process for pro-

ducing high purity paraxylene ; US,6565653[ P].2003 — 05 -20.

[3] Standard Oil Company. Process for the recovery of paraxylene:US,
3177265[ P]. 1965 — 04 - 06.

[4] Chevron Research Company. p-xylene process: US, 3467724 P].
1969 -09 - 16.

[5] Krupp Koppers GmbH. Process for making p-xylene with a purity of
more than 99.8% by weight: US,5055630[ P]. 1991 - 10 - 08.

[6] Maruzen Sekiyu Kabushiki Kaish. A process and apparatus for manu-
facturing high purity p-xylene:GB,949161[ P]. 1964 - 02 —12.

[7] Befs Prokem S A. Process for the purification of organic products by
fractionated crystallization at a variable circulation rate; US,
6454853 P].2002 - 09 -24.

[8] Technology G T C Corporation. Paraxylene production [ R/OL].
Houston , Texas : GTC Technology Corporation,2001. [ 2008 - 02 —
18]. http://www. gtchouston. com/articles/Paraxylene Production.
pdf. H



. 146 - A AL T

1.4 SCIRAhE

5 T AR 7 0 B s R AN R AT DRl 2
T8, W 5.3 205°C VI 405205 ~ 350°C Sy g
53 5350°C ALy T S8 4 43 5 T o 7
RV S O 2, o A B3 50 i 0 5 4 e R
GQ-2C AL .

2 GRSt

2.1 ¥%im DCC RE&HZE
2.1.1  RBiR %6

SR AU T I 9.0, 25 7 14.0 h ™'
SV R 530 ~590°C, 25 £ [w] S5 1o ik BE X6F 7 i 43
A BRI R R R L 2, BE
BETREE G BT, T IR P 2 T YR R e
FIEE 430 1 7= 23R AR WAL S 7= 3 0 BT FEAIR,
15 ST0°C I, 3K B 5 K AH 33. 96% , {H 25 B2 2o & i
WAL KA RN, R AR TR 24, BART= 7= %
TR, BELR BT, BERP=E R (seim + if
R+ KM 7E 570°C I A i KAE 66. 43% , B ARr=4)
PEPEPETE 570°C 5 il T R, A I 3% 458 e 6 5 1 ik

B H 570°C
35 95
30 r’*/I/./\'““‘ Qb3 |
3 L
< 25 N S 85
3200 #%
* ’_0/42?—0———0/0/—( ®75¢ 1
15— s 70 Fﬁk";“‘\\‘
10 4 65— 7 0 o]
5 N N . N L 4 60 N N N N N
530 550 570 590 530 550 570 590
RNRBE/C RRREE/C

1= 22— A3 10 I — Bkt ;2— B iR
A—HRBETh ;5— AR ;6— T LETH FEYI R 3Tk
(a) 7% (b) e
W2 RAEE R

2.2.2 Akt Hea

TR 25 A0 R - )N i B 570°C, H I A8
14.0 h™"  FHEL 7.0 ~ 13,0, 25 A [ 59 B X 7
i A BARTE Y R B R, DL 3. B
T G B 3G 0, B ST R S T AR Y 7 R
%, TR R BRI, WAL B 25 BT e
REAR , 33 2 FH 500900 B3, A R 3 18 o sz oz 3 2 A
TREE B o SONE ) e A 36 (R 50000 L 3k K, R &)
KRB E R T RAE R ERZ . i
REEMG, HARP= 977 350 LT G B AR, 76 503 e oA
9.3 bk B KAH 66. 76% , BEFEIEAE 9. 3 J5 F ik
TR LR L BRI EE R 9. 3,

B35 BE4H
35 ,__,.——0/"\0-*.__._. i r__.___.——r—‘/k‘——‘—_‘
30] ! 90f 3
3 85
B e S
5 =80}
320} o
‘H\ 15 M P&k 75 1
5 = 70 t_‘_—’;\‘\‘\‘\
7% 0 10 11 12 13 60785 10 11 12 13
33 He 3903
I—AA 22— 03— 1— B =Pk £t 2— B iR
A1 5—Ha R 6— T4 FEP 3R AR

(a) % (b) et
B3 ity

2.2.3 ERRERGYA

RO AT R EE 9. 3, R Bl EE 570°C %5
12,5 ~17.5 h™' s i 7= fh A A H AR =4
PTG REE R, WL 4, I 4 W, BAR
W7= R AE 14,5 h ™' Jbak B K fH 66. 79% . W& 4
SRS, WA S F A N S 0N, Y s U T
14.5 h™" ) s Rz st (1380 mT A 08 S B2 A 1A, B 18
SN AR Hi B s TR /N SRR g e ] 4
R, S R, 45 P I R AR R R B AR 5 2 s
KT 14.5 b~ FEGT R KA SRS AT
TR I, HER= - 2 T R, TARME
IRPZIERKIGNN, 7 b o A A8 22, e PRl A2
14.5h7",

38— 95
30 1 90 H\‘\’s\‘\
gzs—%-\—ALﬂ_‘ §85

520t 80

ﬁ 0\0\"02_0\0‘0 &75 ./.__1_._0——0
151 H7o

S 2
6

12 13 14 15 16 17 18 99313 14 15 16 17 18

25 /h! 25 /h!
1A 22— T3 TR I— B =Pk £t 2— B iR
A— IR SEI  5— e 6— T LS TR 3R AR

(a) % (b) et
B4 ZEWYH

Zr EPRA A A DCC S i) fre FEHR AR A%
2 BBk BES7T0°C, Gl B 9.3, FE I A
14.5 b=t A N2 3.

£3 HRMBERNEHTHFERNE %

e R L
R S B P T

fhigal 7.69  8.24 24.43 34.12 15.17 10.35 66.79 92.31

2.3 EWiSGHRHRBEREEE
Tolb b3l L — 5 B EE BB A S I B 78 23tk



2015 F 4 B

4T DCC SR, B 2% 1 ] 1, H 30 2% 4 Ak i A
TR DN S RS AT R M AR R, i
A MBI FE M AE R DCC JFURH ™ & o A 1
Bl TEAE I AL S R R E AT %
B oA S BRSNS B RN E 5, i
S nlan, A ih s A L% AL R L R
), Bl 25 45 L A 1S I, VA SR T A 7 SRR AR
VI RS TR S AR e SR, B AR
FERE R B R 20% Ak WAL AR
TRRIREE AR Xt TR AR s A R
I BRI KR AL A, 55 1 e w Ak
BT, SRR ARNE N B WA, 25 ) A 0l £ i B
T HA R 2 S S g ) S A A 1 R TR A <
A Wb P4 20% N B 5
oo TEIH BRI AR AT B S A

24,

40 95

g8 1 90 3

30 S b

€25p 3. . .4 £

.20 3 go}

155 .2 5 H75 o o0 ol oot
paasss —— 2

H—O\'O—O—Q_H
shote—e—g | 70
0 20 40 60 80 100 %50 40 60 80 100
BRI (FR50)/% BRI (RRS5)/%

RT3l I AR 2 — AR
d— st S— R 6— T4 PR 3 —h
(a) % (b) F#bE
BS5 R kxt DCC 7= & 24 8 % o

F4 ER.BHEHBKBNTRIE %

BiH it B AR IH
B T=H% 39.16 38.44 35.26
TUlFER 22.34 22.55 23.24
LD Sl 9.12 9.37 9.76

FR=5 14.09 13.08 12.28
B 10.37 10. 84 12. 65
GIE ST 4.92 5.72 6.81
AR 2 70. 62 70. 36 68.26
L%/ % 95.07 94.28 93.19

2.4 itk

AR E R AL TR AF B IR L 20% 254
L T A A S R (EL R S 7 R B R e (E L
F 5o VLA E RN YU R BE 1) B 24847, 1l
TEWFFEREINE Al B HR A B L E 3l DCC )
WY ™ R BE A 2 0 90, B AT A PR R RE

BRGNS R AT R R R B S BBV N F S - 147 -

TN E AR SRR A2 B BE ) O EE 2 AR,
AT ISBEE N 34, A ML DCC R SEil iy -+
ANEEEHE R 3. 0,20% B 45+ /S Bela 48 br ik T

AR
#=5 DCCRmFLEMMEZMER
iH TRIHEBE(E (RON) E iR AV |
Eiii i 90.0 34.0
B 89.8 36.2
A1 B E I 89.8 37.0
3 #Hig

Wt EE ] LIE R LRSS

(1) VMK 28 e 2 700 2 B A3 5 ), P A ) il 4
TR RS T BN, 55 & J2 L i B AIG , 24
PEREA PIrekE .

(2) W53 B Asil DCC T 2 fe #4514
b EE 9. 3, SN 570°C , ERTZSi# 14.5 h ™',
FEDC AT 1 7= & o3 A b T 585 7. 69% |, % 4
8.24% , 5 I 24.43% , Wi fk K 34.12%, T K
15.17% ,F% 10.35% , HIp =W 75 3R 66. 79% , %
£ 92.31% ,

(3) F AT 5 5 T I 1 Fee A L B 20% , 7R
T DCC AR AR AE T, V7= i 1 3 ot (B AR 2
T, ST 7= i TS B IS

S 30k

(1] JHRY7, o, ZRWRRK, 5. T 0Tl B EORT ] — Ak 2400 Iml SR il
PRAATZCV)[I]. W ,2003,18(3) ;9 - 13.

(2] WRAS AHFEAN, XIS, 4. HEAL R IR ya R RS DR T2
WF5E[T]. M anfhib T,2011,28(6) ;52 - 54.

[3] ALV-2 AT AR, B B8, 55, B0 il B OBl A v 4y A
fetErewgE (1], Aol 5461 ,2011,42(12) <11 - 15.

(4] 2R R, B, BITANK, 55, Sl 2L 2 b s AT S AR
JRPIFRR[I]. Arih e, 2014,30(1) <1 -6.

[5] BRarie , iRB W, AR, 55 DRt i fh L 2R L0 21 ) 2 BF 52
[I]. AR 2240 A SRR, 2002,26 (3 ) :81 - 83.

(6] Z5m, B4 7%, B, 5. F L 245 5.3 1 T 5%
[J]. JARALT,2006,26(2) :338 - 341.

(7] R, e hy, ARk, 5. A 210 il 2% 25 6 ) 3 A2 T IR
(1] LI Tolk 24 B 24,2004 ,16 (4) :20 —23.

[8] ey, Bpsbn. (b2 TR S TSI [ M. dbat P E Al
JfAt 2007 ;87 - 88.

(97 Mhtttife, 2RAEH], m &A% AMERR TRIM]. deat. P E A
JiAt,2009:240 -241. W



