IITI. GAS PHASE HYDROGENATION.

" (a) This unit runs at three hundred twenty-five atmospheres
pressure. It consists of four (L) stalls, four (L) gas circulat-
ing pumps, six (6) feed pumps for middle oil, three %3) feed pumps
for water injection, two (2) water wash towers and sulfurizing
equipement for the prehydrogenation and gasoline stalls (Fig. 19).

(b) The stalls each have two (2) regenerators, six hundred
(600) millimeters diameter, and catalyst chambers. The latter
are one thousand (1,000) millimeters diameter, eighteen (18) met~
ers long and have a catalyst volume of eight zB) cubic meters.
Two of the stalls have electric preheaters and the other two gas-
burning preheaters. The‘latter have one (1) oil burner and two
- (2) circulating blowers. At this time, two (2) stalls of three
(3) chambers and one (1) stall of five (5) chambers are filled
with the prehydrogenation catalyst 5058/78L6 W. The fourth stall
_ of five (5) chambers is filled with gasoline catalyst 6L3L. Each
circulating pump handles seventy-five thousand (75,000) cubic '
meters/hour at a differential pressure of thirty-five (35) atmos-
pheres, All middle oil injection pumps are enclosed in the stalls,
In order to prevent the products of the prehydrogenation and gaso=-
line stalls from mixing, all piping is equipped with double valves'
and intermediate expansion. The pump suction lines are fitted
with porous filters, Three (3) of the six (6) feed pumps have
‘variable speed motors. The feed pumps will handle twenty-five
(25) cubic meters/hour and the condensate pumps six (6) cubic
meters/hour. The condensate is filtered through kieselguhr.
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(c) The process, as mentioned, works in two (2) steps; the

'prehydrogenation of the sump-phase middle oil, and the gasoline

production step. The former is accomplished by a simultaneous

-crackimmdtvdrogmtingofﬂnnddhoﬂtoaliqudmwh'

for the production of gasoline. ' The latter catalyst is more of )
8 cracking catalyst, producing aromatics and iso-paraffins. The
former catalysts are designated 5058 and 78L46. Catalyst 5058
contains tungsten, an element difficult to obtain in Germany,

80 7846 was developed as a substitute. The final catalyst is
3. All chambers in one stall are comnected in series. The
operation and arrangement of the stalls is almost identical with

the sump phase units, : .

- (d) Itmtbooq)huiudﬂutlpoculmcautiommstbo
'used with catalyst 643l, as it is extremely sensitive to alksline
nitrogen compounds as well as oxygen, both free and combined,
Hence the prehydrogenation product must be well refined. Its
phenol content can not exceed 0.03 percent and the alkaline nit- .
rogen five (5) milligrams/liter. By water wash, the Mi; content
is reduced to from 0,02 to 0.03 grams/cubic meter. The catalyst
mast also have Hy8 added, up to from 0.4 to 0.5 percent,

(e) Thodegrooofreﬁnmtofthiafeodismedby
the difference in specific gravity between the feed and effluent
streams of the stall. These should be from 0,10 to 0.11 entering
the prehydrogenator, .and 0,075 leaving.

(£) From these values, the catalyst temperatures are est-
ablished, Using catdlyst 5058 this should be 18.S M.V. and 7816
one (1) M.V, higher. The 6}3) cztalyst chamber uses nineteen
(19) to twenty-one (21) M.V. The increased value is due to slow
loss of catalyst activity through refining requirements which
the 6L3L catalyst requires. The loss of activity in the prehy-
drogenation chamber’ took three (3) years to occur and in the 6434
Chamber.one and one-fourth (1%) years. This may be considered
a normal life,

(g) The A middle oil used in the gas phase consists of se-
'venty-five (75) percent liquid from lignite and twenty-five (25)
percent oil from the outside (tar, etc). The camposition varies
with the specifications of the oil from outside. It normally
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contains fifteen (15) percent phenols but has gone up as high

as twenty (20) percent. The high phenol content, attained during
the early days of operation, caused high heating of the chambers
with resulting loss in production. Later, when the phenol content
dropped, the original catalyst activity was festored and full

capacity regained.

. (h) In the begimning of 1543, a 6434 stall was built to pro-
duce aviation gasoline. This required increased purity from the -
tion unit which in twrn lowered the capacity of the
average ty was 0.6 kilograms/liter catalyst space
going at times to one (1) kilogram/liter.). The capacity
orﬂn2£3hatanmhigher and averaged 0.79 t.oO.Bkilogrm/
liter (maximum 1.1 kilogrm/l:ltor of space).

. OPERATING RESULTS ~ 1943

5 Streﬁ. etﬁchncy (act t hours
(pou&s = ) T"}

Gascline stalls | 75.2
Middle oil stalls 51.8
Circulating pumps 53.2
No. of operating stalls (avg) _-Bg'._t 2,08

, - 643l - 0.80
Avg. reaction vol. 5058 374 cu.meters

v 6L3) 12, = )
Avg. injection feed . S0s8 0.824 cu.met RV/H
’ ) 6h3l . 1.120 . = ne
Avg. throughput 5058 0,76l tons/cu.met RV/H
‘ 6’43!' ’ 1,070 = L

Gasoline capacity (180°C 5058 0,280 » = » » n =

end point) o a 0.70 « =« » a =
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OPERATING RESULTS - 943 (Cont'd.)

Fresh gas/injection feed

Cooling gas/injection feed'

o

6L3L

5058
6L3L

Circulating gas (stall inlet) 5058

- Hy in circulat
Gasoline (180
middle oil

Phenols in A middle oil
HyS in injestion feed

Freed gas in effluent

Intermediate expansion pPressure
| ' '5058
6L3Y

Hourly rates - Middle oil

injection

6l3k

ing gas (stall inlet)
C end point) in A

5058
éu3l

5058 lean

- 5058 rich '

6L3L lean
6434 rich

5058
643k

Water injected (NH3 wash water)

Fresh feed gas

Effluent gas

6434 rich

14320

255.0

700.0
262.5

L325
1610

83.9 %
22.8 %

5.4 %

38.2 ¢

cu,
]

68.0 ¢

2l.9
1.5
58.2
29.3

28,
28

met/ton

cu.met/cu.met

Atn.
]

29.9 cu.met/hr

12,1 »
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- AVERAGE PROPERTIES OF ENTERING AND EFFLUENT PRODUCTS -'19h3

PREHYDROGENATION

A Middle Oil
Sp. gravity - 0.927 @ 2o°c (Aromatics 62.5 ¢ -
API (Phenol free prod) 4.0 2 (Olefines 17.2 %
Phenol content 15.4 (Naphthenes 9.2 %
Mat'l boiling up to 180°C 20.5 (Paraffines 11.L %

5058 Effluent
Sp. gravity | 0.825 @ 20°C  (Aromatics 15.0 %
APT 52.0 (Olefines 2.0 %

~ Phenol conteént 1 0,03 (Naphthenes 29.) £
Alkaline nitrogen in B o
mniddle oil u/ntor

‘Gasoline content up to 180°C (

“Octane number (motor method)60.5

Progertiea of the Gasoline - 180°C End Point

Sp. gravity . 0.765 @ 20°C  (Aromatics 8.4 ¥
API v W3 2 "(Olefines 1.9 %
Cut below 100°C 22, (Naphthenes 30.4 %
(Paraffines 59.3 %

Samples taken after the 5058 stall had ‘the following inspections:

Sp. gravity - . 0.825 @ 20°C
API 20,0 ?

Phenol content - 6.0 ¢

Gasoline up to 180°C 25.0 %

" QGASOLINE MANUFACTURE
 Feed to 643l Stall
Prehydrogenation middle oil hSﬁ 0 %

6434 recycled middle oil .
Sp. gravity . . ~0.82L @ 20°C
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Feed to 643k Stall (Cont'd.) ]

APT | 5.0
Alkaline nitrogen . 5.0 mg/iitor
End point 328, ocC,

- 6U3l Effiuent
Sp. gravity  0.768 @ 20°% ga\rau_tica 7.2 %
API Sl. Olefines 2.6 &
Oasoline - 150°%C end point 9.0 < (Naphthenes 58,0 £
Gasoline - 180°C end point 68.0 < (Paraffines 32,2 &

Casoline properties - 150% End Point

Sp. gravity 0.724 @ 20°C  (Aromatics 6.1 % -
API 3.5 . (Olefines 1,9 &
.Gasoline - 100°C end point L9.0 (Naphthenes ;3.5 ¢

number (motor method)73.3 (Paraffines 18,5 & ‘



