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PROCESS FOR UPGRADI~G ~HE FLASH ZON~ 

GAS OIL STREAM FROM A"DELAYED COKER . . . 

' . 
BACKGROUND OF THE INVENTION 

' 
Field of the Invention 

. . 

This invention· ~e~ate~ ·to .delay~d cokin.g, and 
more particularly .to a .. de~ayed. co~ing· process" in whic_h 

overhead vapors from a ·c:oke _drum ·a~e .:Passed to a coker 
fractionator where the: Coker overheads are.s.epa:r:ated into . .· .. 

a vapor stream, intermed~a~E! liq:uld-:streams, and ·a".pottom 

flash zone gas oil strea~~ · 

2 • Background Art 
. . . . 

A coking process· of ·~he type referred to above 

is described in detail in u.s. Patent ~~518,-487 to Gra~ 
et al. As describe~. in that· .pa~ent, th~ product yield 

distribution from the· :coker is enhanced by ·removirig a 

flash zone gas oil stream from the·· bottom of the coker 
. . . ~ . 

fractionator rather than returning the stream to the coke . . . . . 

druin as coker r~cycle ~s .W:ill? done iz:i -~arlier coking 
processes, all" as described. · in · detail· in the 

aforementioned u.s. Patel)t 4·, 518, 487. · 

While the p~oce~s des.~ribed in the_.11 4·87 11 patent 

provides s.ignif ~cant imp.rovement~ '· it i$ · s~bj_ect to . the 
disadvantage of producing :a flash. zone. gas oil stream 
th~t is difficult· to upgrad~ for further processi·ng. The . . . 
stream contains sign.ificant amounts of -~ineiy divided 

. . . 
particulate solids. as· .well· af!J heavy viscous mesophase 

mat~rial. The mesop~ase.mat~rial .. is essentially l~quid 
coke which is entrai.n~d . in·· the vapors · l'eaving the cok~ 
d~um. In order to e~ha~ce .. the value .. Of· . the flash z.one 

gas oil stream, it ~e~ds 'tq _be Q.ydrotreated. Howeyer, 
the entrained solids and· .meso~hase material rapidly plug 
and foul the catalyst :bed of a hydrot:c-eater wh.en it is 

. . 
attempted to pass the stream through a hydrotreater. The 

unhydrotreated flash zone gas 011 can be processed in a 
. . . . . 

flui~ized bed catalytic 9rackin9 unit· (FCC unit), but the 
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yield distribution of the unhydrotr~ated· stream is poor 
due to its high aromatic c~ntent ~nd . other . fact~rs. .. .. . 
Prior attempts to filter the flash .~one gas oil stream so . . . . 
that it could be hydro:treated have.been ·unsuccessful due 
to rapid filter plugging~_-·diffi~~ity irl" r~ge~~rating the 

•. .. . . . 
filter medium, _and. o~her .~actors,.·· 

. . . 
SUMMARY OF TH_E INVE~ION 

According.to the presen~_invention, the flash 
zone gas oil stream is.filtered to ~emov~ substantially 
all. of ·the solids which woul(i oth~rwise"~o~.l a"catalyst 
bed in a hydrotreater. The·reduced solids stream is then . . . . . . . . 

p~ssed to a f~xed ~ed catal~~- _hydrbprocessor such ~.s a 
hydrodesul·f~rizer or a hfdroc~_c:tcker to reduce the sulfur 
content of the stream · ·a.nd· . ·to· inodif.y .the molecular 

. . 

structure of the- str~ani coJPpon.e·nts .. to enhance their value 
in a subsequent proces~~ng_· ui:ti t ~. . . . 

The produc.t: yield: dis~_ribu~i"on · ~rom a fluidized 
bed catalytic. cracker ·(FCC 'unit) .is.:significani;ly better 
for a hydro~reated ~ia~h ~one-gas ·ail as co~p~r~d-to.the 
product yield distribution. -fr.~Jll ··an. 1-intreated. flash zone 
gas oil. 

· THE DRAWINGS . 
Figure. 1 is a schema~~c f lowsheet showing a 

prior· art coking _proce·s~ of the tY.P_e to which . the present 
invention pertains. . · · · .. . . · 

Figure 2 is. ~ . sqh~ma~ic f lowsheet . showing a 
coking process incorporatinq·t~e.improvement pr~vided by 
this invention. ·. 

F~gure. 3 ··i.s ·a ·schematic flowsheet representing 
. • I . • . • ~ • '. • I I a .filter of the type utilized in the pr~sent invention. 

DES~RIPTION·OF THE PR~F~ED"EMBODIMENTS 
Figure i is· a· simpli-~ied ·:f lowsheet illustrating 

the coking proce~s de~cribed. in U •. s .. Patent 4, ~18, 487. 
A~ shown in Figure 1, coker feed from line 10 passes 
through f·urnace 12 and then to one of the· coke drums 14. 
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overhead vapors fro~ drum 14 ·pass via l~ne 16 to coker 
fractionator 18. . A recycle ·liquid such ·as: ·a coker gas . . . . 
oil is sprayed int~ t~~ f l~s~ zon~ of fractionator 18 via 
line 20 to contact ·incoming ~apors ·tQ knock down 
suspended particulate_· ma~ter ~nd t:o condense higher 

boiling components in the· .inc::oming coker ~apor stream. 
A wet gas ov~rhead ·stream is removed fJ;om · fractionator 18 . . .. 
via line 22, and . inte~~diate 1i~id fractions are 
removed via lines: 24 and·-·:26. · ·A flash zone gas oil 
containing suspe~ded . ·.solids ... and vi~cous mesophase 

material ·is removed ·fro~· the bottom of fractionator 18 

via line 28. In tlle pric;>~ · :ar~~ this "flasi:i zone gas oil 

stream (FZGO). is typic~lly_add~d t~ _the_ feed of an FCC 
unit. 

Figure -2 · ill:ustra~es . sche11;\atica°ily the 
. . . 

improvement of· this invention over the prior-art.process. . . . . . . . 

co~on.elements in Figures land. 2 are nun\bered alike. 
In. Figure 2, the F.ZGO. ·is f~d to· fllt.er· ·30. From .filter 

. . . ... 

30 _it" goes· to a hydropi·ocessing unit 32 and" thence to an 
. . 

FCC unit 34. 
Hydroprocessing .· ·: · unit·. 32 ~ay be a 

hydrodesulfurizer or hydrocracke~, but in ~ny ev~rit is a 
hydrotreater unit containing _a f~xed.~atalyst bed. In 
the prior art, the fZGO stream· cC:;t.i1d not be fed to a 

fixed bed catalytic : h:ydrotreater . be_cause of rapid 
catalyst fouling .from the . suspended" .solids and viscous 

.. . 

mesoph~se material. A.~ a resul.t~ _. the· FZGO. stream, 

c~ntaining a high 1evel.of a~om~tic. compounds, had to be 
fed· unfiltered to aii ·Fee _u~.i~ where the ·product yield 
distribution from _ .the FZQO ~a_s · .poor .due· . to the high 
aromatic content. · Addi.ti~nally, · the FZGO streall\ often 
contains sulfur in a~.amount that.pr~sents problem~·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 

tbe suspended solids above.about 25 microns in diameter 
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can be removed from the FZGO stream, the stream can 
be fed to a fixed bed cat~~yt;i.c hydro~reater without 
fouling the c~talyst beq •. .- A 2s ·ll_licrc;>n ·cut .rem~ves a 
major portion of ~e . total · suspend~d s:Ol,.ids,. and :the 
remaining small~r p~rticles pass. through t;tle catalyst bed . . . . . . . 

without presenting_ a ~~riou~··· .. fou]..~ng p_rol:!l·em. . 
Any . filter ·. wh~~h- . ·e~fec:tively removes 

substantially all of the 2.s micron. and.-·.1ar9e·r· particles . . . . ,,,. . . . . 
could be used in tne pro~~s_s. ·of. -this invention. Filters 
removing even smaller particles, ·such as down t~ about 10 

. . 
microns, can be used, bu~. ten_d ·to · npt ·. l;>e as cost 
effective. · · 

A particularly effective f-il ter for t~e process 
is an etched metal. disc ·filter.· of. th.e t~e 1'\arketed by 
PTI Technologie~ Inc. of ~ewbury P~rk, CA. The etched 
metal disc filter .c~mprised c)"f . 'orie or more filter 
elements formed of· multiple sta(?ked discs·_: is extremely 
effective, is easily reqe~era~ed, and" i~ relatively easy 

. . . .... 

to operate and tjontrol~. The ~egeneration. step, ·Which 
~nvolves backflus~inq with a charge of high pressu~e gas, 
with or withou.t a foll~wing· .. t?°olvent ... flush, . only takes a 
period of . from one· halt; . to. -f~ur mi~u~~s, so .it . is 
f~asible to operate "with on1y··~rie. filter unit, as the 
feed to the filter can be reta"ine"d in a surge tank "or the 

. . . . . . 

like during the backf-lushing s_tep •. Al~er~at:-ively, two or 
more filter unit~ ·ca~ .be manifolded together and . . . . 
individually backflushed ·. ~o that the feed· through the 
filter is continuous. . 

A preferred· f~iter :.is ~hown schemati~ally in 
Figure 3 ·including·'filter unit 30, feed line 36, filter 
OUtpUt line 38 I gas· ·aCC~JilUlator 40 I. and baCkflUSh holding 
tank ·42. In operation, FZGO from line· 36 .is fed to 
filter unit 30 and -exits via: iine 38. . "When the back 
pressure in filter 30. reaches a preset:- leve.1, feed to the 
unit is stopped, and a quick-opening valve (not shown) on .. 

acc~mulato~ 40 is ·opened. -Pressurizeq gas from 
accumulator 40 flows ·b~k through. filter unit 30 and 
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washes accumulated solids from the filter surface to a 
holding tank 42 or to ·.a ~uit~bie .process· uni~ or: disposal 
site. Preferably the .filter is d~signe~ to cycle when 
the back pressure reaches .a· p:c:eset. level.. ·It has been 
found that the backpressur~·is reA~ced.to near zero after 
the backflush cycle, ·"in_dica~ing sub:;;tantially ~omple:te 
removal of accumul~ted. s~lids.. . .As me~tione.d e~rlier, a 
solvent backflush can· be. _µs.ed ·following. the pressurized 
gas regeneration step -i'f. des-ired •. · 

OPERATION OF THE MOS°i'· PREFERRED ·EMB°oDIMENT 

The most pr~.f~rJ;"ed ·e?Jlbodiment. ~f the invention 
. . 

will now be described wi~ reference to Figure 2. 
Coker feed ·from co~er.furnace 12. is fed to one 

. . . 
of coke drums 14, and C.Oker vapors·are. ·fed to the bottom 
of fractionator 18. A heavy_ g.as oil stream· from line 20 . .. . . 

is sprayed into the f~ash zone of fractio~ator is, where 
it contacts incoming feed, coi:idenses he~vier· compo_nents 
and washes down suspe:n&ed sol~ds:. A f l·ash zone gas oil, 
containing condensed coker vapors, ·solids and viscous 
mesophase material~ is withdrawn from fractionator 18 via 
line 28 • Product : stream~ . fro~ :!=ractionator 1s· . are 
recovered via lines 22, 24 and 26. Flash zone.g~s.oil 
(FZGO) from line 28 is·. passed· to tilter 30 where 
suspended solids larger than· ~bout . 25 microns are 
removed. The filtered· FZ(;O. then passe.s to catalytic 
hydrotreating unit-32 (preferably~ hyd~o~esulfurizing 
unit) where the FZGO . is de·sulfu~ized and/ or structur~lly 
modified to be mor$ amenable to fluidized bed· catalytic 
cracking. The filtered· FZGO .·does not foul the catalyst 
bed in the hydrotreater,_ and ·t~e hydrotreated FZGO 

. . 
provides a lower su~fur· content product an~ a better 
product distribution yield fr.om the FCC . unit than does 
FZGO that has not been hydrodesuifurized .. As noted 
earlier, one or more filter units may be utilized with 
periodic or, sequential b~ckflushing to maintain 
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throughput, and the remo"ved ·solids can be used or 

disposed of. 
EXAJ;f PLE I 

. . 

In this example,. 4·40 barrels per ·stream day of 

a flash zone gas. oil stream- fr9m_a c~mmercial coker was 

fed to an etched metal disk filter ·designed to remove . . .. 

particles ab9ve 25 microns ·~n size. The _filtered stream 
. . 

was passed direct;Ly to an .F_cc _un~t· for ~e· first t~o 

weeks of the test, to c~nfirm that the· filter in fact 

removed substantialiy all of ·the :particles lar:ge~ than 25 

microns. After confirmation of the· effectiveness ~f the 
. . . . 

filter, the filtered stream was then fed·to·a fixed bed 

catalytic hydrotreater for several_ . weeks •. 

The filter was designed to automatically 

backflush . when the pre.=;;su~e di;:-op across the filter 

. reached 20 psi. ..The pres_su~e.· drop acros·s the _filter 

immediately after backflushing was near zero, indicating 

effective backflushing. During the. coke drum fill cycle, 

the filter backflushed ~bout every 2 ho~rs.· 

About 50 :Vol~e ·percent of the particulate 

material in the flash.zone. gas oil was greater than 25 

microns. The filtered stream contaihe~ no particulate 

material greater than 25 ·microns., ·and ·the pc;trticulate 

material conbent of .the filtered ~tre.am was low enough 

that no operating diff icµltie~ wer~ encountered during 

the weeks that the · f ilt~red stream was fed to the 
. . 

hydrotreater. Table 1 .below shows the· ref;;ults of the 

filter operation for·days in which. analysis of suspended 

solids were made. 



TABLE 1 

.5 

Dist. Volume 
(Microns) Percent .. I 

...i 
I 

10 II 
.. 

1-2 2· 0.05 . 0.12 0.05 0.13 .. 0.03 0.12 

2-4 4 1.90 7.52 3.41 5.97 2.03 6.64 

4-8 8 . 4.63 22.22 . 14.25 29.19 8.70 .. '23.31 
' 

8-16 16 7.11 ·25.90 18.29 36.08 35.65 32.99 

16-22 22 9.95 14.74 12.61 28.63 53.58 ·. 36.94 

ll 15 22+ 76.36 29.50 51.39 o.oo o.oo I o.oo 

Total 100.00 100.00 100.00 100.00 100. oo I 100.00 

·.; . ~· 
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The above example illustrates the effectiveness 
of an etched m~tal disk f~lter in removirig suspended 
solids from a flash zone gas oil such that the filtered 
stream can be processed in a fixed bed catalytic 
hydrotreater without the catalyst bed fouling that would 
occur with an unfiltered str~am. 

While certain embodiments and details have been 
shown for the purpose of illustrating this invention, it 
will be apparent to those skilled in this art that 
various changes and modifications may be made herein 
without departing from the spirit or the scope of the 
invention. 
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Claims 

i. In a delayed coking process in which 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 m~terial 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 i 

wherein said filtration step removes substantially all 

of the particulate solid material having a particle size. 

greater than 25 microns. 

3. A delayed coking process as ·claimed in claim i or 

claim 2 wherein said catalytic hydroprocessing unit is a 

hydrocracking unit. 

4. A delayed coking process as claimed in claim i 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 
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claims 1-5 wherein said filtration step comprises 

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 backf lushed 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. 


