300 2
(sulfide) (disulfide)

benzothiophene, dibenzothiophene

alkyldibenzothiophene

alkylbenzothiophene

21
dibenzothiophene (DBT)
(Mo) (AlD 3
- 400 3x106-2x107Pa
BP CHB

D

(thiols) thiophene,

23456

alkylbenzothiophe

ne

alkyldibenzothiophene

dibenzothiophene

(Co)

275



Ceo ’
s CHB
cub =20 O
CoO-
Mo03y-Al20 3 275-325 1.8 x 107Pa 8
()
0
I v
THDBT +H HHDBT
C tt)d cub o +H
V
aB
O yO + PLS
BCH
cCro
Co-

Mo/AID 3 240-300 5-8 x 106 Pa 9
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THDBT - HHDBT
‘ 5 + H2
S -
s
-H,

aB
+ H2
Co-
Mo/AI20 3 280-400 3 X106 Pa D
2) 4-methyldibenzothiophene
Q) NDBT
S
s-THDBT ‘//'S-HHDBT s—THDBT\ s-HHDBT
+H, + H:




11

Co-

Mo/AID 3 317 5.0 X106 Pa 3
3
4,6-dimethyldibenzothiophene

()

DMDBT

; > '
\ s-BP
aQ -

s-THDBT

15N

-
>

s-HHDBT

s-CHB

/8

+ H,S

s-BCH

Al
=

Co-

Mo/AI20 3 317 50X 06Pa3

s Q:p s-HHDBT
s

:

—-»Q_Q+H28

s-BP s-CHB

DMDBT

HS +

38



Mo/AID 3 360

DMDBT

\

ewe

s-THDBT

340

@)

12

Ni-

6.9x 06Pa7

'

Y

s-CHB

s-BP
— Q—Q + H,S
+ H,S

Co-Mo/C
2.9 x 106 Pa 1.
(Side reaction)
+ +
0 BO "
r THDBT +h HDBT »
aB

CrO
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2 Hydrogenation

cro +» — * Ciro
BCH
cro -~ Cro cCro
Xiaoliang Ma, Kinya Sakanishi, Takaaki Isoda Isao Mochidal?
227-377 Co-Mo/AID 3
Ni-Mo/AI20 3 320 25X10 Pa
Co-Md/AID 3 Ni-Mo/AI2D 3
2.2 (Hydrotreating/Hydrodesulfurization)

@

@



()

Feed

Feed Distributor

Catalyst Bed

High pressure separator

21

()

2.2

Make-up hydrogen

Recycle gas scrubber

Quench

gas
Recycle gas

" Purge gas

— Liquid product

14



2.3

Fresh Catalyst Bin

Low Pressure

Fresh Catalyst Vessel

High Pressure

Catalyst Vessel

Low Pressure

Product

Feed

Spent Catalyst Vessel

Spent Catalyst Bin

2.2

()

2.3

(Hydro Cracking)

15
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FeedIn
Catalyst Qut ?
‘_
K,\'
Ol Recyde
2.3
288-399 1,000-2,000 psig

260-371 200- 1,200 psig
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