VI. DISTILLATION INIT A, °

(a) The A distillation unit consists of two (2) separate
columns and equipment. In this unit the ‘total coal hydrogenation
product and outside oil for pasting are separated into the A-mid-
dle oil for the gas phase hydrogenation step and a heavy oil to
be used again in the sump phase, (Fig. 23). Both the product and
pasting oll are mixed together, as only one storage tank exists
for A distillation feed. ‘

(b) The main tower is equipped with packed sections, four
(L) meters apart. The feed is preheated under fifty (50) atmos-
pheres pressure, thereby keeping it in liquid phase. This pre-
vents erosion and clogging of the packing through too high vapor

velocity. Two (2) pump stages are used. By the first the feed

is pumped at atmospheric pressure over a heat exchanger into an
intermediate storage tank, while the second pumps the feed through
the pipe still into the tower. The gas resulting from this pre-
heating is condensed and used as explained later. All pumps are
centrifugal.

(c) The feed may not contain more than one (1) percent wa-
ter, otherwise it will cause foaming with a resulting flooding
of the tower. The water removal is accomplished by settling in
two (2) storage tanks. In order to obtain a complete dehydration,
sufficient gas condensate is added to the feed to keep itg specific
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VI. DISTILLATION UNIT A. (Cont'd.)

gravity under 0,970 at £ifty (50) degrees centigrade. This nor-
mally amounts to fifteen (15) percent of the feed.

(d) The middle oil for the gas phise must have an end point
of three hundred fifty (350) degrees centigrade. This high boil-
ing range material causes & heavy loading of the gas phase cata-
lyst. Hence material bolling sbove three hundred fifty (350)
degrees centigrade must be absolutely avoided, The distillation

ement therefore produces & gap between the end point (Eng-
ler) of the middle oil and the initial boiling point of the heavy
pasting oil. This gap has to be paid for by burning extra heat-
ing gas in the preheater and using extra stripping steam in the
base of the column, Hence the utility requirements, originally
anticipated, are somewhat over the guaranteed figures.

(e) The unit started up without difficulty and has run well
ever since. Water entrainment caused some ‘trouble due to the
emusifying effect of hydrogenation mud and paste. This was re-
medied by improving the sump phase operation and by blending tow-
or feed with outside pasting oil. : _

(£) The tower oan be cperated with good separation and or-
dinary utility requirements at between thirty (30) and one hun-
dred fifty (150) percent of the gunrantoe_d capacity figures,

OPERATING RESULTS

Avg. operating capacity . 85.6

"Number® of units used x 1,715

Avg., unit capacity (including :
- circulation) 18.6 tons/tr

" OPERATION WITHOUT GAS CONDENSATE '

Ammiddle oil 40.05 %
Residue (bottoms) 59.32 %
Overhead gas K - : . 0.58 %
- Loss : 0.05 ¥
Middle 0il end point . , "342,0 oC
RQSim - I.B.P. . 3‘59.0 %
Gap . 7.0 oc
~99=
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CONFIDENTIAL

VI. DISTILLATION UNIT A. (Cont'd.)

C

OPERATION WITHOUT GAS CONDENSATE (Cont'd.)

~ Circulation quantity/total

throughput _ 14.6 %
Distillation factor - without circ. - 2.92 %
Distillation factor - with circ. 2.50 £
‘ HOURLY QUANTTITIES

Throughput (no recirculation) ‘ 71.3 tons/hr

A-middle oil 28.5 tons/hr

Residus . . k2.3 tons/mr
Tail gas . 27.8 cu.met/hr

GCas condensate - returned 5.92 cu.met/Ir

INERGY REQUIREMENTS
Heating gas/ton throughput 0.125 =111 kg, cal.
Steam/ton throughput . 0,078 mill kg, cal.

' VII. DISTILIATION WNIT B.

.(a) In the B-distillation unit, the products from the gaso-
line stalls are separated. The apparatus greatly resesmbles that
of the A-distillation. The tower packing is higher because a
side stream stripper is comnected to the column for removing in-
termediate products (Fig.2h).

(b) The products of prehydrogenation and the gasoline stalls

are separated by distillation. To produce the normal products

of aviation gasoline and diesel oil, the following conditions

are used, The effluent from the prehydrogenation step is cut

at one hundred twenty-five (125) to one hundred thirty (130) de-
grees centigrade, If a part of the distillation residue is to
be sold as diesel fuel, an intermediate fraction of from one hun-
dred thirty-five (135) to two hundred five (205) degrees is with-
dramn. The part boiling above two hundred five (205) degrees

}. diesel oil. The intermediate cut plus some diesel oil is then
to

the gasoline stalls, In using the whole distillation re-
duct is assured. The gasoline stall effluent is separated into

101~
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CONFIDENTTAL

VII. DISTILLATTON ™IT B, (b)(Cont'd.)

OPERATING RESULTS
PRENYDROGENATION DISTILLATIN - 5058 |

Stream efficiency I . Q.8 ¢
No. of operating-units - 0,83 ¢
Avg. load/unit ( including circulation) | 37.3 tons/nr
Yields

Gasoline 5058 31.7 £
Heavy gasgline 5058 2.28 ¢
B-middle oi1 5058 : 6L.66 ¢

- Distillation gas 5058 - 1.27 ¢
‘Losses - 0.09 ¢ .
F.B.P. - gasoline ' 150°¢
I.B.P, - Heavy gasoline 1360C
F.B.P, - heavy gasoline 1920¢
I.B.P. ~ B-middle o0il 5058 155%
Recycle product/total throughput 0.3
Distillations factor without recycle 3.26
Distillations tactozf with recycle ) 3.63

Hourlx Quantities
Throughput without recycle 26.73 tons/mr
Gasoline 5058 - | 8.21 tong/hr
Heavy gasoline ' ' 0.61
-middle oil 5058 . 17-55 .

Distillation gas , 180.0 cu.met/hr
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- VI, n:s'rxmnon WNIT B. (Cont'd.)
| UtilitLRoquirmnts |
Heating gas/ton throughpit 0,190 mill kg. cal.
Steam/ton ﬂ:roughpnt 0.139 ton .
| 643l - nxs'rxmnom
Stream efficiency ‘ 793 % .
No. of operating units 0,55
Avg. load/unit (including circulating) ~ 29.0 tons/hr
Yields
Gasoline 6L3L | . 8.8 %
B-middle oil 6L43L ’ . 49.57
Distillation gas 6L3L ' 2.36
Losses. - _ . 0.00
‘ F.B.P. gasoline » : 11,9°c
1 I.B.P. middle oil : . 152%
7 Gap _ . 3°C
C Circulating product/total throudlput 8.33 tons/hr
Distillation factor (throughpu _
" distillation) | : .
With recycle NN T 2.27
Without recycle . 2,08
‘ Hourly Quantities
Throughput without recycle ; ' ~15.99 tons/hr
Gasoline 6434 _ 7.69 tons/hr
B-middle oil 6L3L ‘ 7e92.
Distillation gas ' - 162,0 cu.met/hr
' Utility Requirements '
Heating gas/to throughput : 0.163 mill kg. cal.
Steam/ton throughput ' ' 0,038 ton
- ' -103-
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VIII. ALKALINE WASH AND STABILIZATION.

(a) The crude gasoline is purified by an alkaline wash us-

- ing dilute NaOH solution to remove H2S and Phenolics, This is

followed by treatment in the stabilizer to remove the 1light hydro-

- carbons and make the vapor pressure correct for a saleable pro-

duct.,

(b) Apparatus. (Fig, 25)
The alkaline wash precedes the stabiliser in order to

protect it from HpS corrosion. A degasser may be installed ahead.
of the alkaline wash., The alkaline wash is done in two (2) stages.
For washing entrained alkaline solution s & water wash is employed

afterwards ‘

+ The stabiliser is made with a round-based column,

and is built for six (6) atmospheres working pressure. It oper-

ates fully automatic except for manual feed injection.

(e) Operation,

a vapor pressure of 0.5 a abyﬂxeruoulofdiuolyed
Cy to Cye The resulting 1iquid heads product’ was vaporized and
combined with the heads gas from the C3 plant. With increased
production the C3~Cl plant was not able to meet its guarantee,

and .the C3 head pr t could not be used as mentioned, Conse-

quently the reflux to the stabilizer had to be increased which
was able to maintain the purity specifications for marketable
C3 gas. Thus the C3 plant was kept supplied. The fraction of

OPERATING CONDITIONS

m

Gasoline : : 21.5 ton/hr
Vapor pressure at entrance of

stabiliger ' 0.95 atm,
Vapor pressure at exit of ‘

stabiliser . 0.48 atm,
Liquid top product ‘ 11  ton/mr
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CONFIDENTIAL

VIII., ALKALINE WASH AND STABILIZATION. (Comt'd.)

OPERATING CONDITIONS (Cont'd.)

Reflux ratio l1-8"
Operating pressure 5=1

Head temperature L5 - 55°
Boiler temperature 150 - 165°

18 atm. steam consumption 0.18 ton/ton inlet®
. : against 0.15 ton/ton when
based on outlet top C3 gas

ANALYSIS OF LIQUID TOP PRODUCTS .

- Mol §
C2 nil
03 10,
iCj, - WS.
nC), L5,
Cg . nil
" ANALYSIS OF HEAD GASES
]
2 : °
icj, 28.0
nCl, 25.0

CS . 8.0 ’ ‘




