532

202247 H
Jul.2022

%o Tk
CHINA RUBBER INDUSTRY

F69BH T
Vol. 69 No.7

TZ - &%

R4

£ W5 B i i o B AL I R EC 7T =M

~q

#
[1. i (7 8 3B T T 7 R B 5
5 ZM 225300]

P SRENCE e S 0l
CABRA R WA H 8 26650052, 51T (M) 41 4 IRA /L 7T

FEE RN Pl B, DA R 0 R 0 i Sy SR D0 79 A A 7R G T 4 A s BT 9 il B i 09 T A7
PEo SRR = B A T2 A A 7 92 1id 07 58, A5 5036 2 Q/SY 44—2009F8 bR R 119 Sest X 10cst il i it
FERI, 753 2 BRI 51 T U451 917, 96% 145, 14% ,280~360 “C 43 T 12 1 J& 2sctilid 78 it Atk i 1) 6 47 325K
E AT AR Ry 258 25 S T 3 5 SR FH = BEIN 0T 25 B BAR AL 7 G 10y 58, il 25 20506 2 41 B S 5 A ) T ek A Sl 0 06 2 A 0
M T 20st, Scstlh K 10cstilE b 3L Al AR 5049, 01%, 14. 56%F137. 17%.

SEBEAR + T VO A 5 U DU SRR A s IR T AR 5 R A s MR

hE 4% E:TQ330.3874 XEHS:1000-890X (2022) 07-0532-05

XHRARERD A DOI:10.12136/j. issn. 1000-890X. 2022. 07. 0532

OSIDFFHF S
(EESEEZR)

AR T B P B O s ™ 5 BT 3 6T 3l i S
FRTE H AR TR A SR i Vi T Y i e e 2
A FE RS (5 HE R T70%~99%) , Hok i Al
X 1 V7o A T LA E AR, T T A
A7 R AF X A0 0 A 75 LT, s i SR IE 3  A 7
AR AN B g T A i T A
FLAT 72 SR T2 R I PE S e L=
LA B ARG BEHR A R BRI R sh Ik AR
A2 E M AR A T % T S B &
BRI £ 1118 T H T4 B 507 N0 i3 B TR

YT IMA T2, b DA A A
B2 7 (gl ) Bt ) A 5 0 U 2 198 -3t

CAMIEVGO4, VG VLI B By B T i Loy
1/1) g OBk A= P2 1 W ik L Rl I X AR BARE AL 51
N B P A A TR B LA R (43 31 TR PR A I B2 31
TR ZR) J7 k7 T 2 a 28 3L Rl ) ol 47 2L R AT
WA, DAk AL R A R R AT
MR S B R e KAk

|
1.1 JE#lh

AHFFE LAAT ISRV GO4N JFUR , #4737l
FERM A A T AR

JrORh Y BT LR

F1 ERHHAEESR

Tab.1 Main properties of feed oil
b7} H A CED T H Kl
EEREEE/ (mm® e s ) R/ % 0.176
80 C 22.2 ||\ ABESE/%  0.166
100 C 12.6 ||EES/C >50
R (20 1C) 15120 |JFHIAAE/C 289
E (20 °C)/ (Mg m?)  0.892 0 |EMFE/C
ElREE/ (ng - kg I 54, 403.8
il 1.5 10%" 486. 6
R 0.4 30%" 504.6
5 <0.2 50%" 514.0
7S <0.2 70%" 523.4
B <0.2 95%" 549.7
N <0.2

T« AR A o ORI e B L

PEZ B AT IR (1985—) , 55 Wb AT KA, il (5 i) B0l T TR RORBIE ¢ vt A BRAS ) AR, 24, 2 M S il T 12

WFFE R ™ T 42 TA%
E-mail : xyf0523@126. com

SIRARST AR, F R Th SRR 77 5 I 2 i 5 A AL R S T ST 0] AR Tk, 2022, 69 (7) :532-536.
Citation: XU Yanfeng, WANG Qisheng, ZHANG Cuizhen. Evaluation of catalyst grading scheme for paraffin base lubricating oil unit[J].

China Rubber Industry,2022,69 (7) : 532-536.



57 19

TR VB A5 A0 I T 2 A R R B T S 533

ORI Y B BN B S R A B R
1, S A ey, ELAE LR (0 e R P R o
1.2 IEKs%
TSR A R NS T2, T2
LW ET, ABERR I R = BRI E T
2L BRBAR T RRM =BINE T2,

RAA
BRI
TRV

TR AR OR hiE

[Epix ] %o 22 nhie

A

E1

K HE

S bt

N A BEHEAL TR 2R SR 3 391 1 JR A FIB 2R B
7 AT, S A o s B A A 50 35 R 5 4 JeR A
el FEVEH i b O 25 S 2R Ak B i Al
R AP R LA i i 60 S A B 5% 4 TR Al A 7
xR T A AN A /N T2 mg - kg Y
ORI R B S AT o

o o s

IRV
B9 2% nlvie

i3t

TZE%k

Fig.1 Process route
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Tab.2 Effect of hydrocracking conditions on properties of
hydrogenated oil

ABIR R T % BRHR R %
5 H IR 244k B
AU K2 M3 K4

25/ 1.05 1.05 0.89 0.89
SRR/ C 400 405 402 407
EERE R/ (mm® e s

80 C 10.57  8.95 9.42 7.01

100 C 6.70 5.67 6.20 4.79
PR (20 C) 1.4865 1.4829 1.4841 1.4808
I (20°C)/Mg+m>) 0.8641 0.8571 0.8579 0.8488
i/ (mg « kg'") 3.50 1.20 4.80 1.10
A/ (mg s kg ) 3.91 1.90 5.40 1. 60
R/ C

IR A 147 143 185 151

10%" 218 218 318 260

30%" 344 344 459 424

50%" 448 448 492 484

70%" 494 494 510 506

95%" 534 534 541 541
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Fig.2 Comparison of production oil yields between
two loading system schemes
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Fig.3 Comparison of production oil yields at
different reaction temperatures

(=440 C) ¥ T %.

=440 “CHR 53 B G 00U T e S milh ) 2
BEHEBR , AL AL I AL ) B R E HE bR . 3K
AR  AEARIUA R IT R T , Y A I SN
TR LR T B IR 45 TR, =440 CHEr B
WS 15 CRE R —12 C L, A B, 22 It e
hy S5 A o A LR W B R B o T SR O /e
FeRG I SR IR R (GETRA+-5 °C) /R K (GEIR 410
C) /IS, =440 CH34 Bl G 05 2 Be g
JEQ/SY 44—2009 € 3 FH i e i L Ath ) 2K

SRy

R3 AREERA R mibER

Tab.3 Product oil properties of A loading system schemes

S R B /D SRS il 2 o i B2

o H (B +5 °C) /AR (R +10 C) /AR

185 Br/C 280~360 360~440 =440 280~360 360~440 =440
B/ (mm® e s

40 C 8.28 29.30 73.79 7.51 23.16 77.45

100 °C 2.29 5.19 10. 06 2.15 4.38 10.10
T EE 4R %L 81 107 119 80 94 112
PR (20 'C) 1.463 4 1.468 8 1.4709 1.4617 1.467 8 1.4717
WJE (20 °C)/ (Mg + m™) 844.3 853.0 855.4 840. 6 851.5 856.2
fifi s/ C —51 —33 —12 <—51 —51 —21
TN/ C 142" 270 142" 265
FEP RO >+30 >+30 >+30 >+30 >+30 >+30
BRRM /% 99.27 99.30

C, 0 0 0 0 0 0

C, 59.5 67.0 74.5 59.6 65.8 74.7

Cy 40.5 33.0 25.5 40. 4 34.2 25.3
S 5 PEIR] GiE%rs %0, 150 °C) /min 402 358 412 410 355 315
S i/ (mg « kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

D PN E2) Cy, Cp, ChI3 Bl N 95 8 S S A PR Joe S 14 e JL 750 o 8 Btk JBE 7 L]
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Tab.4 Product oil properties of B loading system schemes
5 H S5 TR /R TR T SR i
(R +5 °C) /3R (i +10 C) /HR

orB/C 280~360 360~440 =440 280~360 360~440 =440
BB/ (mm® e s

40 C 6.96 24.57 67.63 6.73 24.01 67.90

100 °C 2.03 4.49 9.25 2.15 4.53 9.19
2 4 130 90 114 128 101 112
P& (20 C) 1.467 2 1.470 5 1.472°1 1.468 5 1.471 0 1.472°1
W% (20 'C)/ (Mg * m™) 851.5 854. 1 854.3 853.9 855.1 854.3
fifi s/ C <—51 —48 —15 <—5] —48 —18
IR/ C 262 260
TR0 >+30 >+30 >+30 >+30 >+30 >+30
WA /% 99. 68 99.70

C, 1.3 0 0 2.3 0 0

C, 53.6 66. 8 76.0 52.0 66.3 76.0

Cy 45.1 33.2 24.0 45.7 33.7 24.0
S e PRI ) Oied% %0, 150 °C) /min 398 350 303 402 365 310
& i/ (mg » kg'') <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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BEWURR TR, 16 AL BN /#b 0K il 52 o Yk
(BRI A+ 10 °C) /HIR A 55 1F T ,280~360 CiH
43 AR SR 2cs i 1 T 3 Al i B AR R g i 2 A

360~440 “C 843 1T 5 A Scstifd i Sl i i A1 b
SRR -

(1) AR R 7 2 P A S B AL 770 0 1
A T v B S A R R AR ) R R IR T
RS A S YN T2 me « kg T INE
I, LN & A B T 1 T P T O A R A

(2) R AZLEUR R J7 %8 (I 2440 5 0 it
405 “C, SpAa JIE s B N il R HE R 5 C) 7
11360~440 CFl=440 CHI4rHEM EQ/SY 44—
20091 5cstF10cstifE 1 T HE Al i A 48 bR 225K, Sest
F10cstiE W 71 55 Al 3l 79 05 23 43 0l A 17 96% Fil
45. 14%;280~360 ‘C 1841 Jo ik il & 2cstifd T il 2k
Bt 90 114 F8 b R, EU AT R AR R g ol L A i 4R
PREER

(3) R HIBRE IR 3 75 58 (&= 244k S g il i
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Evaluation of Catalyst Grading Scheme for Paraffin Base Lubricating Oil Unit

1 . 2 . 1
XU Yanfeng , WANG Qisheng , ZHANG Cuizhen
[1.CNOOC (Qingdao) Heavy Oil Processing Engineering Research Center, Qingdao 266500, China;2. CNOOC (Taizhou) Petrochemical Co. ,
Ltd, Taizhou 225300, Chinal

Abstract: The feasibility of producing high—quality lubricating base oil with two catalyst schemes was
evaluated by using a pilot plant and minus fourth-line distillate oil as raw material. The results showed that,
by using catalyst scheme A of three—stage high—pressure hydrogenation process, Scst and 10cst lubricating
base oils which met the index requirements of Q/SY 44—2009 were obtained under the selected conditions,
their yields were 17. 96% and 45. 14%, respectively, but the 280~360 °C fraction could not met the index
requirements of 2sct lubricating base oil, and it could be used as the base oil for transformer oil. By using
catalyst scheme B of three-stage hydrogenation process, the obtained lubricating base oils met the index
requirements, and under the selected conditions, the yields of 2cst, Scst and 10cst lubricating base oil were
9.01%,14. 56% and 37. 17%,respectively.

Key words: lubricating base oil; minus fourth-line distillate oil; hydrogenation process; catalyzer;

fraction;yield



