7} N8
1) o g s HVD A sz ko 2 ik Zolojut &} EFHE
2 o Falel Sl g5 A AT Aol b4 E5E

™o
=
N

A5 )

(exsh HAE A

4l el Gulf Lube Oil Hydrotreating Process Type Il

4 2y Amerw opuieh, Aelsin e, Thieel ool Az 74
Gulf’'s Lube Oil Hydrotreating Process ¢l &4
(Conventional Process i H])
1 EA AF U
—nAE A
—apsper A W ek S
_apebad, FEE dEE SE
b 4y ol B A
—_— Ll’l‘ AOL OO}:E
R i L £ Lt A SR AR R

3. 5ol VI HlE T Fgol FE

[=4
— Hydrocarbon Structure WahE e T Boapak g ol %3t
4, Severity =4 2 Production Vode =71 8ol

5. kel g

Al
__HDT Naphtha, Middle distillate

o sl BEolRE ARER o Gl s GES el DASL RN
ande AE54 3 Fiol €AY

D A s



|
!
b, T dd |
I+ 4 =
—
ge ] anu |
i
r
{
I 1
— ’ |
&) s
I 2o 1T MEX | 2 (Superyrade)
Panlij =2 = . 1 g T
HTU DWX. R (8-31, $-96)
;‘ (Premium CGrade) -
_L :
(p-31, P-96, P-180, R-48,
R-280)
DO
spa 4 Siack wax -
ACMR ~,
T
)

2' Lube Oil Hydrotreating = %

2-1) Chemical Reaction
Hydrogenation, Hydrocracking, Hydroisomerization %o g
Polynuclear Aromatics  , Polynuclear Naphthene
S N.O % 2% 24 . zspygoz SN, O 47

Polynuclear Naphthenes _, Mononuclear N aphthenes
Normal Paraffins — Isoparaffin

11



CATALYST TEMPERATURE LEVEL. F

PURIFICATION

RCH;SH+Hy  CATALYST  RCHq+H,SH

4 i
L § +Hz CATALYST  CH3CHRCHCHyHLS|

CaH-

R P 7 !
l j sHq CATALYST || + NHql
A 2 N
o N
aLye - e NolaPy IEE NS
~&_gn CAT=L /@ Hal ecogtery

SATURATION

ﬂz -
Z = T ~ soo*
i +H,y CATaLYST s | s
AN ™ Va /
Ry Ry
CRACKING
29 R
P AN s2 ~ 3
+Hy CATALYST @ or S } etc.
/s N /s N
Ra A3 Ay Rs

GEWERAL EFFECTS Cf CATALYTI(C
HYQROTI AT WG
2-2) Saturation ub-g o} 3k 3t
—5& Fofo «fw
—Space Velocity 2 7t
—Catalyst 215 «tspz
—Hydrogen Partial Pressure Abdk

® CATALYST A l
HIGH ~ a CATALYST 8 [ A

T mprrature

MOBSRATE |~

s

— MCDEAATE

SPACE VELOCITY {LHSV )

- —~ Low
%
Low — =
L 1 1 ! ! |
0 20 40 60 80 100

SATURATION: %0 OF AROMATICS IN FEED STQCX

EFFECT OF CATALYST , TEMPEAATURE AND SPACE ‘/':'LO T CH SATURATICN
FEED STOCK: DEWAXED MID-CCOHTIMEMNT LIGHT C! ATE

12



SITY @100°F

N

TOWO VIX

HYDROGEN PARTIAL PHELSURE PG

HIGH [~

MCCERATE —

LOWwW [— —
| |

Cons*int Tamparatura & LHSY /

| !

» -

] |

Q 20

40 50

2ol o) 4 AL
v (s3]

80 100

SATURATION: % OF AROMATICS N FEED STOCK

9]

CT OF PARTIAL PRESSURE CH SATURATIO!

O STOZK:MID=-CONTINENT FURNACE CfL

-
HIGH |-
i
!
MID -
oW -

Heavy Stock

\ tedium Stock

LW

T W0

MCDERATE

VISCOSITY DINDEX

2-4. Typical Operating Condition

Pressure

Temperature
Space Velocity

Hvdrogen Recycle ————

13
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