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-1- o PROCESS FOR UPGRADI NG THE FLASH ZONE GAS A J. STREAM
FROM A DELAYED COKER - BACKGROUND OF THE | NVENTI ON 1.&O¢ftdel d
of the Invention This invention relates to del ayed coking, a

nmore particularly to a del ayed coking process in which overhead vapors:"
froma coke drum are passed to a coker-}racti onator where the coker
over heads are separated into a.vapor stream internediate liquid

streans, and a bottom fl ash zone as oi l e kground Art

A coklng process of t h&RATS gﬁé gﬁb Fﬁé§§r?§§& in detail in
U.S. Patent 4,518,487 ten@ref[,T_JeSTRIEAM moueg MEBIAVEDN COKER patient, the
-product yield distribution fromthe coker is enhanced by renoving a fl ash

zone gas oil streamfromthe botton1of t he coker fractionator rather than
returning the streamto theB& i £ . N as was done in

earlier coking  pijeld of the Igzentio _
This 1nvention relates to delayed coklng, and
more particularly to a delayed coking process in which
overhead vapors from a coke drun are passed to a coker
fractlonator'where'the coker overheads are. separated into
a vapor strean, 1ntermed1ate llquld streams, and a ‘bottom

flash zone gas oil stream."

2. Background Art

' A coklng process of the type referred to above
is described in detail in U.s. Patent 4_518 487 to Graf
et al. As described in that,patent, the product yield
distribution from the .coker is enhanced by removing a
flash zone gas oil stream from the bottom of the coker
fractionator rather than.returnlng'the stream.to the coke
drum as coker recycle as was done in -earlier coking
processes, all' as described in - detall in the
aforementloned U.S. Patent 4 518, 487.

While the process descrlbed in the "487" patent
provides significant improyements, it is subject to.the
disadvantage of-prodﬁcing;a flasn_zone'gas'oil strean
that is difficult to ﬁpgrade For further processing; The
stream contains s1gnificant amounts of flnely divided
particulate solids. as well as heavy viscous mesophase
material. The mesopnase.materialxls essentially 11qu1d
coke which is entrained .in-the vapors leaving the.coke _
drum. In order to enhancelthe value of the flash zone
gas oil stream, it needs to pe hydrotreated. However,
the entrained solids and'mesophase material rapidly plug
and foul the catalyst ‘bed of a hydrotreater when it is
attempted to pass the stream.through a hydrotreater. The
unhydrotreated flash zone gas oil can be processed in a
fluidized bed catalytic'cracking unit:(Fcc unit), but the



processes, all as described in detail in the aforenentioned U S
Pat ent 4,518, 487. Whi |l e the process described in the "487" patent
provi des significant inprovenents, it is subject to the disadvantage of
producing a flash zone gas oil streamthat is difficult to upgrade for
further processing. The stream contains s%gnificant anounts of finely

di vi ded parti cul ate solids. as. well - heavy vi scoushmesophase. na'zje.rl al .
The mesophase I i QL entr e n

t he vapoPs | edvi ng t P;kﬁﬁ?df&ﬂ <§‘él n %r aer g?gggﬁ %%’Eei tsﬁ%e%% i? 3* ?#1

fl ash zone gas‘U@ Itgt rleféﬁn highncaxematiee apntient candd. othenefactarts.
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yield distri blf&t %Ipfméw tyrﬂi Oéér?&efiaé{:éﬁém S poor due'to its high
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SUMMARY OF THE INV, NTION

According to the: pre_se_nt, 1nvention, the flash
zone gas oil stream is filtered to remove" substantially
all of -the solids which would otherwise foul a catalyst
bed in a hydrotreater. 'I!he reduced solids stream is then
passed to a fixed bed catalytJ.c hydroprocessor such as a
hydrodesulfurlzer or a hydrocracker to reduce the sulfur
content of the streanm and to modJ.fy the molecular
structure of the stream components to enhance their value

in a subsequent process1nq unlt. -
The product yleld dlstrlbutlon from a fluid:.zed
bed catalytlc cracker (FCC unlt) is: slgniflcantly better
- for a hydrotreated flash zone - gas oil as compared to the
product yield dlstrlbutlon from an. untreated flash zone
gas oil. ’ ‘
THE DRAWlNG i

Figure.1 is a schematic flowsheet showing a
prior art cokingyprocess of the type to‘whlch the present
1nventlon pertains. . .

Flgure 2 is a schematlc flowsheet show1ng a
coklng process 1ncorporat1ng the improvement provided by
this invention. _ . '

Figure 3-is a schematlc flowsheet representing o
a filter of the type utlllzed in the present invention.

DESCRIPTION OF ZHE PREFERRED'EMBODIMENTS .
Figure 1 is a-simpli~_fied flowsheet illustrating
the coking process described_in U.s. Patent 4,518,487.
As shown in Figure 1, coker feed from line 10 passes
through furnace 12 and then to one of the coke drums 14.



Prior attenpts to filter the flash zone gas oil streamso that it could be
hydrotreated have been unsuccessful due to rapid filter plugging,
difficulty in regenerating the filter nedium and other factors.

SUMVARY OF THE | NVENTI ON According to the present invention, the
flash zone gas oil streamis filtered torenove substantially all of the
solids which would otherwi se foul a catalyst bed in a hydrotreater. The

reduced soli S
“hydr opr ocessg?v%ﬂ%@sbépéggrg ggnuﬁ;url zer %égg Q‘igr g‘?‘?@céér Q FPRafte the
sul fur conterﬁrit#tl-tmatcre&m alkd reqyede 1jquid ﬁbllcbcu'ﬂ%ra seekerugasof the

stream conpongyy Sid SpY¥ i S rite the! #14En '%.o%es 02S 2HHERY oRR®ERS BN iHNi t .
The product yield distri‘bution froma fluidized bed catalytic. cracker (FCC

unit) is sighBecaAR | ythetFAREIGE a?ﬂ?ﬂ?b?gan€H°FFasF°zOHB°S§S gPFM,s

conpar ed to thespendeat pawticuistei matoer f raomd ato usbndaneé fhaghezone
gas oil.
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the present imwatigas ovexrhiewd strean is rEmgved from ﬁrsehémart@rr Léwsheet
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i nventi on. matic representing a
filter of therenpewedt Vlliazeliipﬁst R4 pABSeTR 6+ nveht ifdsh zone gas oil

containing suspended _solids ‘and viscous mesophase
material -is removed'frep-the bottom of fractionator 18
via line 28. In the prior“art; this'flash zone gas oil
stream (FZGO). is typically added to the feed of an FCC
unit. . . '

Figure :2 : xllustrates Schemeéicaily the
improvement of thls 1nvent10n over the.prlor -art. process.
Common . elements 1n Flgures 1 and 2 are numbered alike.
In Figure 2, the FZGO 1s fed to fllter '30. From filter
30 it goes to a hydroprpcess1ng unit 32 and thence to an
FCC unit 34. o |

Hydroprocessing unit. 32 may be a
hydrodesulfurlzer or hydrocracker, but in any event is a
hydrotreater unit containing a flxed catalyst bed. 1In
the prior art, the FZGO stream could not be fed to a
fixed bed catalytic : hydrotreater 'because of rapld
catalyst foullng from - the suspended solids and v1scous
mesophase material. As a result, . the- FZGO strean,
containing a high lerel,of aromatic compounds, had to be
fed unfiltered to an FCC unit where the product yield
distribution from the Fzéo'was'poor due. to the high
aromatic content. - Additlonally, the FZGO stream often
contains sulfur in an amount that. presents problems with
product specifications. In.some instances, the FZGO
stream had to be used in lower value streams such as for
process fuel. '

It has now been found that if substantially all of
the suspended solids above. about 25 microns in diameter



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS ' Figure i is asinplified
ftowsheet illustrating the coking process described in U S. Patent
4,518,487. As shown in Figure 1, coker feed fromline 10 passes through
furnace 12 and then to one of the coke diuns 14.

-3- Overhead vapors fromdrum 14 pass via line 16 to coker fractionator

18. A recycle liquid such as a coker ga§ oil is sprayed into the fIasE y
zone of fract r 88 tRR Fogocer RO N vapors to knoc
down suspendedﬂggé i € %¥%& Eatter and to con néeth%b%%? qQRJ

conponents|erh§eﬁndUWIngﬂix@# begorcatalatiic Ahydrogreadesr eitheuteam i s
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fractions are renoved vi,a I|nes 24 and zone ‘gas

containing SRHMPIrtien R the ‘?ﬁ%%’ou§“sﬁ’€§9&ﬁa s%olideri ang sthenpved
from the bot eemaminingodnalbér pakft 16 ed pass?@hrohghl Bhepcatalgst, bédi S

flash zone gﬁ?ifﬂout presenting a serlous fou11ng problem. _
Any . fllter whlch effectively removes
substantially all of the 25 micron and- larger particles
could be used in the process of. this invention. Filters
removing even smaller'particles,'such'as down to about 10
microns, can be used, but_'tend to not.- he as cost
effective. , | ) _.J'f : _ o
' A particularly effective filter for the process
is an etched metal disc filter of - the type marketed by
PTI Technologles Inc. of Newbury Park, CA. The etched
metal disc filter comprised of " orie or more filter
elements formed of multlple stacked dlSCS 'is extremely
effective, is easily regenerated, and is relatlvely easy
to operate and control. . The regeneration step, which
involves backflushing with a charge of high pressure gas,
with or without a following'solvent“flush, only takes a
period of . from one half to four minutes, so .it is
feasible to operate ‘with only’ one filter unit as the
feed to the filter can be retained in a surge tank or the
like during the backflushing step. ‘Alternatlvely, two or
more filter wunits can be manifolded together and
individually backflushed so that the feed through the
filter is continuous. . .

: A preferred - fllter lS shown schematically in
Figure 3 -including fllter unit 30, feed line 36, filter
output line 38, gas accumulator 40, and backflush.holding
tank 42. In operation, FZGO from line 36 is fed to
filter unit 30 and exits via line 38. - When the back
pressure in filter 30 reaches a preset 1evel, feed to the
unit is stopped, and a quick-opening valve (not shown) on
accumulator 40 is ‘opened. ‘Pressurized gas from
accumulator 40 flows back through filter unit 30 and



stream (FZGO). is typically added to the feed of an. FCC unit. _
Figure -2 illustrates schematically the inprovenent of this invention
over the prior art process. common elenments in Figures 1 and 2 are
nunbered alike. In Figure 2, the FZGO is fed to filter 30. Fromfilter 30
It goes to a hydroprocessing uni t 32 and thence to an FCC unit 34.

Hydr opr ocessi ng uni t may a5hydrodesulfur|zer or

). 3 fixed
i alyst bed. YERSY f%%unil‘ffﬁé?hsﬁﬁﬁé%&q‘?f e B hreREt TR %e, 4°
fixed bed chodidimg tankin® oratera seitable processi dnt'hterytismeal ng
from the suspgiqeyl Sobtdeeslf1y! LR R hféeaasggcbggto feh&@a{uo e

the FZGO. stream contal ning of aroma
fed unfilteredh® %#pkcnraﬁsprﬁmﬁéw qormtyleveldu stIrtl thas oeeenom

the FZGO was gepindlthat! %Hémaakg&e%rs@w & eeaheaa tofHdhti 2886 ¥eréhe
FZGK)strean1of§ en coaggins sul f in, a anDunt hat present.s problens with

product speci Py ugh &y, %nuﬁ 1?%espfééﬂﬁﬁkﬁ%%ﬂmEPQEA%Eeused
in | oner vaIu&emnvaﬁmosumbcumuiateﬂrsoeiasfuehs mentioned |dafBberpva been

found that i f SRALANAk¥1dk 8in' BE HHIRCHA] SRS abog eéé’ls’#izé

mcrons in di
gas regeneration step - if desired, o

OPERATION OF THE MOST PREFERRED .EMBODIMENT

The most preferred ‘embodiment. of the invention
w1ll now be described w1th reference to Figure 2.

Coker feed from coker furnace 12. is fed to one
of coke drums 14, and cokexr vapors are fed to the bottom
of fractionator 18. A heavy gas oil stream from line 20
is sprayed into the flash zone of fractionator 18, where
it contacts incoming feed, condenses heavier'components
and washes down suspended solids; A flash zone gas oil,
containing condensed coker vapors, solids and viscous
mesophase material, is withdrawn from fractionator 18 via
line 28. Product ‘streams from fractionator 18 are
recovered via lines 22, 24 and 26. Flash zone .gas oil
(FZGO) from line 28 is passed to filter 30 where
suspended solids larger than - about .25 microns are
removed. The filtered FZGO - then passes to catalytic
hydrotreating unit 32 (preferably a hydrodesulfurizing
unit) where the FZGO is desulfurized and/or structurally
modified to be more amenable to fluidized bed: catalytic
cracking. The filtered FZGO does not foul the catalyst
bed in the hydrotreater, and -the hydrotreated FZGO
provides a lower sulfur content product'and a better
product distribution yield from the FCC unit than does
FZGO that has not been hydrodesulfurized. As noted
earlier, one or more filter units may be utilized with
periodic or sequential backflushing to maintain




-4- can be renoved fromthe FZBO stream the streamcan be fed to a fixed
bed catalytic hydrotreater wi thout fouling the catalyst bed. A 25 micron
cut renoves a major portion of the total suspended 'solids, and the
remai ni ng smal l er particles pass through the catal yst bed w thout
presenting a serious fouling problem - -6.- Any filter which
effectively renoves substantlally all "of the 25 micron and |arger

particles Co%ﬁ'r{}& @ﬁé de HOCeemffed hisolfaeENdadn. beFi lseas 6e£movi ng
even snmal |l er % suc as down to about 10 microns, can be used,

but tend tcAiepopeda8feost effective. - A partlcularly effective
filter for the process is an etched mEaMpIE s¢ filter of the type marketed

by PTI Technol ogies |nc Newb K

filter conprised of oneIBr Pe® %%%ngcefgﬁﬁﬁ?rgg n%%gegtgs%? ggsstacked
di scs i s extrgnelashf zenkei gas- naleamnqameﬁﬁnmﬁeuQQmm%#Qﬂab @@k§¥|Véﬁy easy
Lo operate angegogtl Gin eEBﬁe&eg.%%%&ata%)% Sffﬂtef’“kl“e'&x?‘?l‘éd Ves pafbushi ng

with a charge”of high pressure r.wthout a gg
flush, only tmmtlelpér pbavef 25f méﬁrené hB sigg. [The H%EFE? sg’o'ea}“t i s

L:gsibg' fe: ° ﬂgﬁéﬁtﬁf’*é&‘ @ﬂi-acemy ft'dhtfﬁli wm:éI uriit therf ene tmﬁ-she tirbt er

Al ternati vel yWeeks surlge 05:0t ceon irm Eﬁa&gtilhe Paﬁ:kfl us | .@gctt €p.
removed substantlally all of the partlcles larger than 25
microns. After confirmation of the effectiveness of the
filter, the filtered stream was then fed to-a fixed bed
catalytic hydrotreater for several weeks.

The filter was deéiqued to automatically
backflush .when the preesure drop across the filter
‘reached 20 psi. .The pressure’ drop across the filter
immediately after backflushin95was near zero, indicating
effective backflushing. During the coke drum £ill cycle,
the filter backflushed about every 2 hours.

About 50 volume percent of the partlculate
material in the flash zone gas oil was greater than 25
microns. The filtered stream contained no particulate
material greater than 25 ‘microns, ‘and the particulate
‘material content of the filtered stream was low enough
that no operating difflcultles were encountered during
the weeks that the filtered stream was fed to the
hydrotreater. Table 1 below shows the-results of the
filter operation for'daysfin whidh-analysis of suspended
solids were made. R '



nore.-filter units can be manifol ded together and individually backfl ushed
A preferred
filter is shown schematically in Figure 3 including filter unit 30, feed
line 36, filter output line 38, gas accunul ator 40, and backf |ush hol di ng

so that the feed through

tank 42. I n operation,
exits via line 38..
| evel, feed to the unit
on accunul ator 40 is
fl ows back thro§
-5-  washes acc
or to a suitab
designed to cycl
been found that
| ush cycle, indi
As nmentioned ea

TABLE 1

opened.

the filter

FZGO fromline 36 is fed to filter
When the back presspre in filter 30 reaches a preset
and a qui ck-openi ng val ve (not shown)
Pressurized gas: from accunul ator 40

i s stopped,
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™ > (4} 0 -] o o
-l | o ~t =) O o (]
L] * L] L ] L L L ]
(=2 Ty (o) el © o o
o (o] o (=
=1
0 ~ n <)) - o (=]
- < o ~N 0] g} (=]
L L[ ] L ] * » » L]
o ™ < o0 ™~ - ©
1 ~ o n (=
-t
N|lalaljo]lers]lo]le
e ) N (o1 ~ T3] o
L] [ ] [ ] [ ] L ] [ ] *
(=] ~ N To) < o =]
s I Y al ™ (=]
; -
Ty) o ) o Ty (0] o
o () O ! o0 ™ o
L] L] . L L L ] [ ]
(= ~ < t~ () ) o
~ o
~
P
g
| Y 0 o
8 o~ < (] ot a
3
o7}
.
/)] —
=] ]
Q ~ L
] 0] o~ ‘1 ©
(o] o <P 0 - 1 + )
-~ | 1 | I I 0] o
= ~t o < 0 ~ 3]
N
J]
o Ty
~ v

uni't 30 and

tank 42
er is
t has
backf
sol i ds.



sol vent backflush can be used follow ng the pressurized gas regeneration

step if desired. : OPERATI ON OF THE MOST PREFERRED EMBODI NVENT
The nost preferred enbodi nent. of the invention will now be described with
reference to Figure 2. Coker feed from coker furnace 12 is fed to

one of coke drums 14, and coker vapors ar§z fed to the bottom of
fractionator 18. A heavy gas oil stream Tromline 20 is sprayed into the

heavi o Componant . and 1, asoverekanbLe MR Sat 06 Ul BrrRERIVERRERTCSY
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passes to cat gbikhhC Wiy § q: ef erably a hydrodesul furi zi ng
unit) where the FZGO is ?t";u upiz oéraﬂétructurally nodi fied to be

more anenable to fluidi 2@&%&essﬁawemeoémentﬁgandﬂetailsé:aew B2ed does

not foul the shbwhyfbrbeﬁe parpbeehusﬂr 91168teating"€nkike iRvdnRlibpat §¢ FZC0
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As noted earl| variouse changes farid emodificatiipnbe mdy | beednadd hheeeliadi
or sequenti ay;tHBGE! ldsdiWind OerBR' Bhd' Spirit or the 'scope of the

invention.



-6- .throughput, and the renoved solids can be used or disposed of.
EXAMPLE | In this exanple, 440 barrels per streamday of a flash
zone gas oil streamfroma comercial coker was fed to an etched netal; disk
filter designed to renove particles above 25 m cronsj|j ' u“ | It er ed
stream was passed directly to an FCC uni§ for t he fllllmﬁummu 3” 't he
test, to confirmthat the filter in fact renoved substarfti & |y afl bf the

particles larger than 25 mcrons. After confirmation of the effectiveness
of the filter, the filtered streamwas then fed to a fixed bed catalytic

hydrotreater for several weeks. The filter was designed to
automati cal | y1baelef | ush when the pressure drop across the filter reached
20 psi. The pressure drop across the filter imediately after backfl ushing

was near zero, indicating effective backflushing. During the coke drumfil
cycle, the filter Imckidalkdysld abokingvprpcgsboinswhich overhead

vapors from a coking drum are fed to a coker
fractionator where said vapors are- separated into an
overhead vapor stream, intermediate liquid streams, and
a flash zone gas oil stream containing a substantial
amount of particulate solid material, the improvement
comprising:

(a) subjecting said flash zone gas oil stream to a
filtration step to reduce the amount of
particulate solid material therein; and

(b) passing the filtered flash zone gas oil stream
from step (a) to a fixed bed catalytic
hydroprocessing unit.

2. A delayed coking process as claimed in claim 1
wherein said filtration step removes substantially all
of the particulate solid material having a particle size.
greater than 25 micromns.

3. A delayed coking process as claimed in claim 1 or
claim 2 wherein said catalytic hydroprocessing unit is a
hydrocracking unit.

4. A delayed coking process as claimed in claim 1 or
claim 2 wherein said catalytic hydroprocessing unit is a.
hydrodesulfurizer.

5. A delayed coking process as claimed in claim 4
wherein hydrodesulfurized flash zone gas oil from said
hydrodesulfurizer is fed to an FCC (fluidized bed
catalytic cracker) unit.

6. A delayed coking process as claimed in any one of



About: 50 vol une percent of the particul ate material in the flash zone gas
otl was greater than 25 mcrons. The filtered stream contai ned no

particul ate material greater than 25 mcrons, and “ﬁ ”“lmat erial
content of the filtered streamwas |ow enough tha‘“‘ “‘mnu
difficulties were encountered during the;yeeks that the ¥il%erfed st ream was

fed to the hydrotreater. Table 1 below shows the results of the filter
operation for
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filtration through a filter element comprised of a stack
of etched metal discs.

7. A delayed coking process as claimed in claim 6
wherein said filter element is periodically backflushed.

8. A delayed coking proceSs as claimed in claim 7
wherein a plurality of filter elements are utilized, and
said elements are sequentially backflushed so that at
least one filter element is always available on stream
for removing solids from said flash zone gas oil.

9. A delayed coking process substantially as
hereinbefore described and with reference to the
Example.

10. A delayed coking process substantially as
hereinbefore described and with reference to Figures 2
and 3.



-8- .. The above exanple illustrates the effectiveness of an etched
metal disk filter in renoving suspended isalids froma flash zone gas oi
such that the filtered stream can be processed in a fixed bed catal ytic
hydrotreater without the catal yst bed fouling that would occur with an
unfiltered stream Whil e certain enbodi nrents and details have been
shown for the purpose of illustrating this invention, it wll be apparent
to those skilled in this art that various changes and nodifications may be
made herein w thout departing fronlghﬁlsgirit or the scope of ‘the

I nventi on.

PROCESS FOR UPGRADING THE FLASH ZONE

GAS OIL STREAM FROM 2 DELAYED COKER

Abstract of the Disclosure

A delayed coking process in which a flash zone
gas oil stream'from the bottom of the coker fractionator
is upgradedl by removing suspended solids and then
hydroprocessing the stream to make it more attractive as
a feed to a fluidized bed catalytic cracking unit or
other processing unit. Removal of the solids allowé the
stream to be processed in a fixed bed catalytic

hydrotreater without plugging of the catalyst bed.

FIG. 2



C ai s 1. In a del ayed coking process,in which overhead vapors froma
coking drumare fed to a coker fractionater where said vapors are

separated into an overhead vapor stream internediate liquid streans, and a
flash zone gas oil stream containing a substantial anount of particul ate

solid material, the inprovenent conprising: (a) subjecting said flash
zone gas oil streamto a filtration step to reduce the anount of
particulate solid naterial therein; and (b) passing the filtered flash
zone gas oil stream fromste Ef) to a fixed bed catalytic

hydr opr ocessing unit. 2. A del ayed ng process as clainmed in claim1l
wherein said filtration step renoves substantially all of the particul ate
solid material having a particle size greater than 25 m crons. 3. A

del ayed coking process as clained in claiml or claim2 wherein said
catal ytic hydraoprocessing unit is a hydrocracking unit.
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4. «A del ayed coking process as clainmed in claim1 or claim2 wherein said
catal ytic hydroprocessing unit is a hydrodesul furizer. 5. A del ayed
coki ng process as claimed in claim4 wherein hydrodesul furized flash zone
gas oil fromsaid hydrodesul furizer is fed to an FCC (fluidized bed

catal ytic cracker) unit. 6. A del ayed coking process as clained in any
one of - 10 - clains 1-5 wherein said
filtration step conprises filtration through a filter elenment conprised of
a stack of etched netal discs.
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Figure 2



7. A delayed coking process as clainmed in claim6 wherein said filter
ef'ement is periodically backfl ushed. 8. A del ayed coking process as
claimed in claim7 wherein a plurality of filter elements are utilized, and
said elenents are sequentially backflushed so that at |east one filter

el ement is always avail able on streamfor renmoving solids fromsaid flash
zone gas oil. 9. A del ayed coking process substantially as hereinbefore
described and with reference to the Exanple. 10." A del ayed coki ng process

substantial |y as hereinbefore described/dnd with reference to Figures 2 and
3. .
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