WD 03/ 050206 PCT/ US02/ 38702 PROCESS FOR | NCREASI NG YI ELD | N COKI NG
PROCESSES FI ELD OF THE | NVENTI ON [ 0001] In an enbodi nent, the invention
rel ates twe wsmsdzoel for inproving yield in petrol eum streaca/ez/Bs7er from
coking processes. In a preferred enbodinent, the invention relates to a
met hod for regenerating filters enployed to renove particulate matter from
coker gas oil to inprove coker gas oil _yield and yield of upgraded coker
gas oil products. BACKGROUND OF THE | NVENTI ON 10002) Petrol eum coki ng

rel ates to processes for converting high boiling point, heavy petrol eum
feeds such as atnospheric and vacuumresidua ("resid") to petrol eum coke
("coke") and hydoreayPemRNEREAS NG IVIELTS MSRORTNG PRIGCRYSEROI nt's | over
than the feed'S. Sone COKI Ng processes, such as delayed coking, are batch
processes where the coke accunul ates and is subsequently renoved froma
reactor vessel. In fluidized bed coking, for exanple fluid coking and
FLEXI - cElENG QBJHE INVENTHINE xonMbbi | Resear ch and Engi neering Co. ,
Fairfax, VA), lower boiling products are formed by the thermal
deconposition of the feed at elevated reaction tenperatures, typically
about. 90Mde) L1GRG(IintR0 the iPRAGDN remidido haRLDMNB} irduing iuid zed
coke particles. [00031 Follow ng coking, the |Iower boiling hydrocarbon

pr oduct sin patndlems stekers degpsddidm cakmggmpaesatedln a peefsppdreailicdimenyi on and
conducted away fromthe process, for storage_or further processing.

Fr equent the Invéntioneishatas kv medhest Errpsgensy dang filierscanplaypd ¢oREMPYG t i ¢l es,
particul arl: en fluidized bed coking is enmnloyed. .,Suc cok articles
ey 1 amopatitulife halfit Bt Skl s SRl o dpl v TR e S iR i YBIBS, 50208
PCT/ USO2} 384824 doltBrPa@ost proRégal |y, submicron to about 50 m It is
general | y desirable to renove

BACKGROUND OF THE INVENTION

[0002]  Petroleum coking relates to processes for converting high boiling point,
heavy petroleum feeds such as atmospheric and vacuum residua ("resid") to
petroleum coke ("coke") and hydrocarbon products having atmospheric boiling
points lower than the feed's. Some coking processes, such as delayed coking, are
batch processes where the coke accumulates and is subsequently removed from a

“reactor vessel. In fluidized bed coking, for example fluid coking and FLEXI-
COKING (available from ExxonMobil Research and Engineering Co., Fairfax,
VA), lower boiling products are formed by the thermal decomposition of the feed at
elevated reaction temperatures, typically about 900 to 1100°F (about 480 to 590°C)
using heat supplied by fluidized coke particles.

[0003] Following coking, the lower boiling hydrocarbon products, such as coker
gas oil, are separated in a separation region and conducted away from the process
for storage or further processing. Frequently, the separated hydrocarbon products
contain coke particles, particularly when fluidized bed coking 1s employed. Such

coke particles may range in size upwards from submicron to several hundred



particles larger than about 25 pmto prevent fouling of downstream catal yst
beds wused for further processing. Filters, |ocated downstream of the

separ at i owoasnsn0@r e enpl oyed to renove coke fromthe pr®@dmaiss2/38702
Undesirably, solid hydro- carbonaceous particles present in the separated

| ower boiling hydrocarbon products may physically bind to each other and
the filters, resulting in filter fouliLng, and, consequently, reduced
filter throughput. There is an inability to effectively backwash foul ed
filters to renove foul ant because the described foulant sticks to the
filter. The accumul ation of this sticky foul ant reduces backwash

ef f ect i ¥eOpS, typichilyheubicromnes heng Shemf ik iegeneyllyedesiedle td fRanove a | over
yield of filtered gas oil. [0004] There is therefore a need for a nethod
for regpaerchds lagees uhdn abdut@Ssumao preyemd Yeulngdfidownpetano cetatyst bkdng pr oduct
streans. BRI EF DESCRI PTION OF THE FI GURES [ 0005] Figure 1 is a schematic

r epr esehsest fosfughenprocessigoki Nerp leeated doppoweim pf fig scppratiomzerthditt i c
representation of a nmethod for .separatjng.and. fijlteri a gas oil product
bt nelTPIRLOdBRNG o fsd R dasish duftiirabbiersligRtfhdes. sinhmay oF
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ef f | ueniagtphgaivally bind te edsingthpr ackdr filvers, fesukingdaddteatfooling egidon, WO

03/ 050206 PCT/ US02/38702 3 b. separating at least _a light fraction in the
first seqnseguenthy.nedness;filter thenwghont. nghenedasn anabitineta ¢ligrtiviebaction to a

d i i d t fr i X iquid
Pyar ocab B ndoplegh Eamatt FRemioiafu Bf Yoo BELilnPheReld on back
to the fierfiite:SePR &lduBtillation of this sticky foulant reduces backwash effectiveness

and thereby shortens the filter cycle, resulting in a lower yield of filtered gas oil.

[0004]  There is therefore a need for a method for regenerating such filters to

improve yield in petroleum coking product streams.

BRIEF DESCRIPTION OF THE FIGURES

[0005]  Figure 1 is a schematic representation of a FLEXICOKING process.

[0006]  Figure 2 is a schematic representation of a method for separating and
filtering a gas oil product obtained from a coking process such as a FLEXI-

COKING process.

SUMMARY OF THE INVENTION

[0007] In one embodiment, the invention relates to a method for improving

throughput in a coking process, comprising;
a. conducting an effluent stream from a coking process to a first separation

region;



zone; e. separating in the first separation region a coker gas oil having a
boiling point higher than the light fraction and containi ng coke; f,
conduct i ngotobesoker gas oil to a filter and separati ng aPpcaken2/s82 oOi |
havi ng a reduced coke content during a first step; g. backflushing the
filter to renove accunul ated solids during a second step; and h. soaking
the filter with a treatnent sol ution conprising hydrogen peroxide to
i nprove coker gas oil yield during a third. 100081 In a preferred
enbodi ment, steps (f) and (g) are continuously repeated in sequence.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 100091 In an enbodi nent, the
i nvention is thasspdritmgpideassa light fiicienve the fitshseparatioraragiont eri al can form
in a separation zone or fractionation system downstream of a coking
process resuld iguhduotig separ @icketheditfhe fragasn @b h seanidadepiangiddotegidipdnd cl es
and foul ant. The foulant is a coke precursor material that is high in
hydr ocarsep#ratiogmt apor figgtion end iadiquid &y deasareon fractiinie it is a coke |ike
material, it is referred to herein as "foulant” to distinguish it from
coke particl es ¢dmiuctinyg ¢heekquiddd diocarboméraciokbagk for thedast sepratin050206
PCT/ US02/ 38702 4 [00101 It has al so been discovered that foul ant
aggl onerZ@tifon results at least in part fromthe presence of nacronol ecul es
in the separation region having a nolecular weight ranging up to about
3000, usual | y. fsepananinguh tHOfifst yppdratiad oegion 3@0Rer Sascl havihgrobatinges,
i ncludi ng_polynmers and oliginmers, but collectively referred to herein as
ol i gonePeintdughertthan gsilesly Teaptfoacmdreontainingeaks: f oul ant particles that can
adhere to each other and the filters enployed to renove coke fromthe gas

f. conducting the coker gas oil to a filter and separating a coker gas oil

having a reduced coke content during a first step;

g. backflushing the filter to remove accumulated solids during a second

step; and

h. soaking the filter with a treatment solution comprising hydrogen peroxide

to improve coker gas oil yield during a third.

[0008] In a preferred embodiment, steps (f) and (g) are continuously repeated in

sequence.

DETAILED DESCRIPTION OF THE INVENTION

[0009] In an embodiment, the invention is based in part on the discovery that
foulant material can form in a separation zone or fractionation system downstream
of a coking process resulting in a separated coker gas oil containing coke particles
and foulant. The foulant is a coke precursor material that is high in hydrocarbdn
content, but low in metal content. While it is a coke like material, it is referred to
herein as "foulant" to distinguish it from coke particles that have escaped from the

coking process.



oil. The presence of foulant particles on the filters results in dimnished
filter regeneration effectiveness during backflushing steps. [00111 The

ol i goner swbassd2as gel y from oxygen i nduced pol yneri zat i on peff/uSons§7oyat ed

di enes present in the coker effluent. Aigoners of conjugated di enes
structurally contain one ol efinic double bond per unit of conjugated diene
pol yneri zed. Additionally, styrenes aq? i ndenes present in the coker
effluent may formoligoners and may also be incorporated into the
conjugated diene oligonmers. As is known to those skilled in the art of

pol ymeri zation, the presence of unsatura- tion in a polyner as results from

the incqupeopt i #hAfalgd BEdmdiScHARYE] thalb divdlinedidloRERIRL 1eSulkeAd8adiGnt he
formation of a sticky polyner. [00121 It is believed that filter fouling

r esul t s parefrotrhéheqire gpoee rod neeadmblesulesun ftine sepafattkegion hdenpiagh boi | i ng
fractions separated fromthe coker effluent. As tenperature increases,
t hese olm@]@ﬁb\%é' WSl raRgIgap wmgpﬂ%r%llﬁ froyushgut HAGyp & about
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interaction to € Coke Ssurrtdace an € su all the

at t achmgefegrdddthedbines ciiboasdry &ont ARNEIKR'sf Aifakl ?esfﬁ'lth%’ﬁ?foﬂﬂmt'}ﬁhﬂcl@ﬂt o the
coke and forma tenacious nultilayer sticky coating that then leads to

fine cokhatpantadhieesta teth otberd ahd the Hdtens smppasd tbhemogh coke ffan tler gast i cki ng
processi ng of fhe coker. gas oil, the

to each qQther. [0013) onvent i onal

gas oi | 9k Ehspirseaes o%@uim partiGley en fhq hilters ras}atsng dimpnisked Biteh where coke
IS renoy r. I \ US02/ 38702 5 The filter

gr adual Ilgg%{{:eé%{nmﬁrf g?g%?\zeggkeé %‘é{ﬁ% g%él%ﬁx%rﬁg&]ﬁ%s{]g in reduced filter
perneability and | ower gas oil yield. Accordingly, a second step is

enpl oyed following the first step, where the separated gas oil is diverted
away frdf0tHe fTheetigomeds fonm laigalefrans obpgdf indskhed polymemzatentdfe coke from
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structurally contain one olefinic double bond per unit of conjugated diene
polymerized. Additionally, styrenes and indenes present in the coker effluent may
form oligomers and may also be incorporated into the conjugated diene oligomers.

As is known to those skilled in the art of polymerization, the presence of unsatura-
tion in a polymer as results from the incorporation of olefinic double bonds and

aromatics leads to the formation of a sticky polymer.

[0012]  Itis believed that filter fouling results when the oligomers coat the
surface of coke in the high boiling fractions separated from the coker effluent. As
temperature increases, these oligomers grow and can become insoluble, gammy
materials. Potentially, each double bond in the oligomer is attached by physical
interaction to the coke surface forming foulant. It is the sum of all the attachments
that gives adhesive strength for the oligomer to hold onto the coke and form a
tenacious multilayer sticky coating that then leads to fine coke particles that would

otherwise pass through the filter sticking to each other.

[0013) In conventional processing of the coker gas oil, the gas oil is conducted

to one or more filters during a first step where coke is removed from the gas oil.



the second step is concluded and the first step is cormmenced. The first and
second steps may be alternated in a sem -continuous fashion. [00141 The
presence Wb oBosi2ent during filtering of the fine (mcron RAWUSSUBRTIZr on)
coke particles leads to aggloneration of the fine particles into particles
too large to pass through the filter and therefore to premature pluggi ng of
the filters during the first step. Additionally, the adhesive forces

nmedi ated by the foulant prevent the effective backflushing and
regeneration of the plugged filters. Mreover, foulant attached to the
surface of the coke has low solubility in conventional organic and

hydr ocarltherfilsarl gradialyeapuandates ookd patiofes| mesaltinfy intreducesbfikerst ep, and,
consequently, the effectiveness of the backflush during the second step

gr adual ipgrmaeahihtysard layeerfaag oalyieke cApaardingdy, dnsecpad steptis emplopadb1 1t has
been di vered.that the foul ant may be remqved.and filtef r bility
can be. TOLYSHE e cr RS Tk sV RES o PIHE 4 Bl Tropl B IR

conpri si,ng gy BILERNHRKIPh Lo rendiR$hékske RBANIHAI GGV Fhhk sytmsoke
particles coated wth foul ant can be upgraded by contacting the foul ed
coke paketnptdegasptelssurkette assistathiserckHablut Moiren filédpmaabilayfis tdsesredoul i ng

may be experienced Menéﬁ’éocessi ng .effluent from any coker process, and
the met Hsdsecaad stapois soneluded apd yheBrsl steg 16 sorwmancst. ld finsgand seeand coki ng

processes,  an enbodi ment, .for m.ti in ilter fouling in effluent from a
FLEXI e%%y&%glge%a&ld 1B sgggaq%ﬁiégoﬁ#aéh{o&l as a representative case.
WO 03/ 050206 6 PCT/ US02/ 38702 100171 Referring to Figure 1, fresh feed
cont ai ning one or nore of heavy oil, resid, coal tar, shale oil, bitunen,
and t he[0014¢ i STl preerdecst fontamt duriap deteningadfahe finé@fctom akibbut 700F (315
to 370C) and then conducted via line 1 to reactor 3 where the feed

cont act Submisseny ¢ekecpartelep dendsto @sglomsriaemelithy fang pardictest innprdislesr

too large to pass through the filter and therefore to premature plugging of the filters
during the first step. Additionally, the adhesive forces mediated by the foulant
prevent the effective backflushing and regeneration of the plugged filters.
Moreover, foulant attached to the surface of the coke has low solubility in
conventional organic and hydrocarbon solvents employed for the optional filter
soak step, and, consequently, the effectiveness of the backflush during the second

step gradually diminishes as foulant accumulates on the filter.

[0015] It has been discovered that the foulant may be removed and filter
permeability can be restored by contacting the filter with a treatment solution
comprising hydrogen peroxide. It has also been discovered that coke particles
coated with foulant can be upgraded by contacting the fouled coke particles with

the treatment solution.

[0016]  While filter fouling may be experienced when processing effluent from
any coker process, and the methods described herein may be used to control fouling
in all coking processes, an embodiment for mitigating filter fouling in effluent from

a FLEXICOKING process will be described in detail as a representative case.



8. The hot coke provi des sensi ble heat and heat of vaporization for the
feed and the heat required for the endotherm c cracking reactions. The
cracked vapas/oprzoelucts pass through cycl one separat ors ateciriesor/sgyonf t he
reactor to renove coke particles for return to the bed. The vapors are

t hen quenched in the scrubber 4 | ocated above the reactor, where a portion
(preferably a high boiling portion) of _the cracked vapors are condensed
and recycled to the reactor. The remaining cracked vapors are conducted to
t he coker fractionator via line 5 Wsh oil is conducted to the scrubber
via line 6 to provide quench cooling and to further reduce the anount of
entrai nggbrrke Refeiting &sFigudd1sfredofeedmoatuniag d wrmeiki ofchdaoyosl,as a
deposit on the surface of existin coke partjcles.in the re cﬁor. Such
coke i sresid,iquadtarnshale §tleb)ﬁ‘lllé%dﬁ‘v%tt@é likg 15 pEC-heaige {Yp A 4aR8e Pgé MGnd t hen

returne t he he RVA i of~WhEre 1t | : . ature of
about 1%@@& E‘S@@‘?ﬂ{a}@g (hg%koe%%g:r)\ﬁé@ tﬁsll‘ %Pg%glg@kﬁagéﬂéeo% ?%ﬁ’% {éﬁgej gasifier
16 to t%eﬂ-gﬁféféfed JoRARLRl: AscnidiZa bed GTekefdbeatBed via linde fioin heawr t he
heater to the gasifier where the coke reacts with steam conducted in via
| i ne 17 ganthehdt cokeguovidds sensibile heatind it oA vapetizagimn for dleritediandfthe med
conprising CO H2, 02, N2, H2S, and NH3. . Coke .can he returned,fromthe
gasi f i eheatoreghised S the epdathermic arackipgdeagians; he&dﬂ@ifé’t\é@(’f PEYYHS top of

the gasifier vig line 14 to the t| t 1St 1

mai nt ai Rﬁ%thé("i‘éﬁh%‘?q%%lS?&Vgoﬁeﬁqﬁ%&ﬁy) 1381.? %%tgle%olﬁeén %"a%scq%?ﬂrazﬁrr%l\l?gd from
the proges ol S: isSiré enav@sknichednit iR Rigsiesst ocatediabeva0. WO
03/ 0502 %%@pmgodﬁggg%oghg@%g%%] Ref e‘?%inné_ _nolw to Figure 2, effluent from
the cokgie ieacmandhetes podion (prefetablys e haglaboidingmegiion), of the ccarked
fractionator 21, via line 19. A stream of pojﬁfr “napht ha il% qs)egar,at ed from
t he t op vaporstige Lpndensef 408 reqycshior e deetahol e g FAsKeLVaREdut 260F

(127Q)) ,angd, cpndueledle! Qud AFGRMLIARATAL L WEHI00Ms BhHiREE o e
scrubber via line 6 to provide quench cooling and to further reduce the amount of

entrained coke particles.

[0018]  Coke produced by cracking forms as a deposit on the surface of existing
coke particles in the reactor. Such coke is stripped with steam conducted to the
reactor via line 2 and then returned to the heater via line 7 where it is heated to a

temperature of about 1100°F (593°C). The heater serves to transfer heat from the

gasifier 16 to the reactor.

[0019]  Accordingly, coke flows via line 13 from the heater to the gasifier where
the coke reacts with steam, conducted in via line 17 a’nd air conducted in via line
18. A fuel gas product is formed comprising CO, H, CO,, Ny, H,S, and NH;.
Coke can be returned from the gasifier to the heater via line 12. Fuel gas is
conducted from the top of the gasifier via line 14 to the bottom of the heater to
assist in maintaining a fluidized coke bed in the heater. Coke gas is removed from

the process via line 15. Coke is removed from the process via line 10.



line 23. Region 22 is maintained in thermal equilibriumat about 110F
(43C). The coker naphtha is very reactive as it contains high

concent r awoaa®s@ahe | ow nol ecul ar wei ght conj ugat ed di enes pcarysaz/sgior o t he

hi gher boiling fractions. The coker naphtha al so can contain styrenes and
i ndenes. [0021] Separation region 22 is divided into three zones. An upper
zone (A) contains vapor phase material which may be withdrawn via |line 24.
An internediate zone (B) contains IfZl]i d hydrocarbon to be returned to the
coker fractionator 21 as reflux. A lower zone (C) contains an agueous
liquid to maintain zone B at the proper level in region 22 so that it can

be w t hejope) ViRefehis Aw to @i%@%sz CONGAN TRC ARIESHLS 1BSRTUCKd &R PG

conducted away via |line 26. 022] Wash oil is separated in the coker
fracti osglasati@ncbgien, uhmedkd:r(ﬁadnmname?rl vid land i fre A2@reaBokE cokgrsnaphtha s

separated and conducted to filter 31 VI line 27. Filtere oil is
conduct Scchaied Fem theetowéél&gawwtwn ngelapggg@})uq 236, séj]b‘ggé) & scovered

i enes R AOEEREE7 o) AR 2 BRAAC LG R fEsep Bl BaekBidim 43 B oy o5y gen
can be jipt QQd'-l&Pg‘ijoﬁ b Qs ﬁﬂﬁltﬁ’l‘h@&‘?f?ﬂlélﬁla‘f'eéui‘llllbﬁuﬁi(heimlt 13bPRAhrough |ine

25. Steam e. obt ai ned from ot her petrol eum processes, nay contain
upwar dsThé cfblaﬂ xmﬂmtlmqsgeny rdzasied aomt ¢dmaime ihgiht cafcentretigneafovBone refinery

t t h 4500 h th
3 Do BRI WOE ot B nes SATEBLY Helhe on e onGs TORgne | Sl
quanti t&ﬁ?eg ﬁ%BRHﬁt? al?o ga‘f]?%’ﬂm%‘%ﬁ%%d ﬂ{dgggg oxi des with the conjugated

di enes on subsequent heating from 110F (43 O
to 230F (1 1 0C) on entering the WO 03/ 050206 PCT/ US02/ 38702 8 top of the
coker fractionator, initiate oligoner/polyner- formng chain reactions.
Accor di jo§i2¢] urSepasstionyggioni 22 sxtviddd dntortbmaet Zomepr é\aes[mm'rzosxcd%énged,
eroxide initiators will for ndt e peroxide initiate the
]P or mt,@pt@psmap@b]ql&sg mﬁe{1%W1 may lP)e V\Plth rawn vSlaWne 24 An

intermediate zone (B) contains liquid hydrocarbon to be returned to the coker
fractionator 21 as reflux. A lower zone (C) contains an aqueous liquid to maintain
zone B at the proper level in region 22 so that it can be withdrawn via line 30.

Excess condensed aqueous material can be conducted away via line 26.

[0022]  Wash oil is separated in the coker fractionator and returned to the coker
via line 20. Coker gas oil is separated and conducted to filter 31 via line 27.

Filtered gas oil is conducted away from the process via line 28.

[0023] It has been discovered that oxygen present in separation region 22 reacts
largely with conjugated dienes and pyrroles in the coker naphtha to form peroxides.
One way oxygen can be introduced into the process is via the external streams
through line 25. Steam, e.g., obtained from other petroleum processes, may contain
upwards of 100 ppm oxygen, based on the weight of the steam. Some refinery
steam sources contain as much as 4500 ppm oxygen. The presence of more than 3
ppm oxygen in the steam will lead to the formation of significant quantities, about
0.5 to about 5 ppm, of peroxides with the conjugated dienes in the coker naphtha

which, on subsequent heating from 110°F (43°C) to 230°F (110°C) on entering the



coker fractionator. [00241 In an enbodi nent, the invention relates to
inproving yield in a coking process, reducing the frequency of filter
backf | usthwog@3sa2e6 , i ncreasing the length of the first strep/usorpsred to

t he second), and renoving an upgraded coke fromthe filters. [00251 In one
enbodi ment, the pressure drop across the filter is nonitored during the
first and second step. Initially, during the first step, the pressure drop
will be at a first value in the range8ef about | to about 5 psig. The
pressure drop increases during the first step as foul ant and coke

accunul ates in and on the filter. Wen the pressure drop reaches a second
val ue bet we abput .15.and 20 .psjg,,.the  first step.is .cancluded and the
second Ene e SRR aASidom Raigseranly meroRR I HG A8 duct ed
until t r ISl i f 1 -about 5
psi g. A’FL t% g%dglt%éi \';/’,eﬁr;l@‘éél)ﬁx%{;%gaﬁ%&glﬁx 8tg %mcr)!?ﬂ?reo 1%'8?|&|(?esrc S %df Re%)g%(?%ti on, a
cyclic imegetosy will orndpvdabe perayddiewilbkgtiate lthe fhiimtenaddbligtherstihehd i | ter
bundle to be regenerated is isolated fromthe process and replaced by the
second ¢9Kerdrachignatos. which is put into operation while the first is
regenerated in a batch (or sem - continuous) node. 10026] |n another

enbodi nent, the second step is conducted for a tine sufficient to renove

the sti f}iprzggoatmrag LA, We H%hﬁgﬁ(i’el?&%% iﬂnpﬂé{}ﬁﬁ% rb{gap ifllaSGRYEg €d

usi ng, phot oel ect ron spectroscopy (XPS), oul ant and coke
have dpifokessenédiring teefraqueney iof filter bhElahuwhartk dreonaticasing thé lédpgh foful ant on
the surface of the coke ranged from about 53%to about 55% whereas bed
coke patheifusestepgermgeed tyshasesord, gBbsemying ppweerqdsdeaokstiremdheticity

i ndi Catﬁﬁ a foul ant surface WO 03/050206 PCT/ US02/ 38702 coating of | ower
aromati ¢'Hdterial . Accordingly, the second step can have a duration
sufficient to effectively restore the surface aromaticity of the coke
particle into the range of 75 to about 90% by oxi di zing the foul ant on the
sur f ace00a6] uh iohe embodiment, the pressure drop across the filter is monitored

during the first and second step. Initially, during the first step, the pressure drop
will be at a first value in the range of about 1 to about 5 psig. The pressure drop
increases during the first step as foulant and coke accumulates in and on the filter.
When the pressure drop reaches a second value between about 15 and 20 psig, the
first step is concluded and the second step is commenced. In one embodiment,
backflushing is conducted until the pressure drop is restored into a range of about 1
to about 5 psig.  Alternatively, if a bank of two or more filters are in operation, a
cyclic regeneration approach may be taken. In this embodiment, the filter bundle to
be regenerated is isolated from the process and replaced by the second filter bundle
which is put into operation while the first is regenerated in a batch (or semi-

continuous) mode.

[0026]  In another embodiment, the second step is conducted for a time sufficient
to remove the sticky coating and form an upgraded coke. It has been discovered
using, X-ray photoelectron spectroscopy (XPS), that the foulant and coke have
different surface aromaticity. Measured aromaticity of the foulant on the surface of
the coke ranged from about 53% to about 55%, whereas bed coke particles average

between 75-95%. This lower level of aromaticity indicates a foulant surface



the particles no |l onger stick together. In other words, it is only
necessary to oxidize the foulant on the surface to the point of

el i m nat i wg@ ostoswké ness. The oxi di zed surface, because it pcg/ifsomsg7oonal i zed
by the oxidation, will have a |ower aromaticity than the unoxidized

foul ant. [0027] Hydrogen peroxide (30-70% is the preferred treatnent
solution for soaking in the third step. The hydrogen peroxi de can be used
in an aqueous solution, in combi natfén with a second | iquid such as acetic
acid, and m xtures thereof. Use of aqueous hydrogen peroxide in

conbi nation with an organic solvent such as acetic acid facilitates

wet ti ngcdtider %%Gmfaﬁé”n?fﬁ rifh A r&i‘ﬁ%fy?‘iﬁe QlcohB8teFokEhWa t her eby

results In faster rates for the oxidation reaction. Treatnent solutions
cont ai ndagitoxi stifficiegt ayeidcivebl tetate ithie yZatae,arbydtiotpobdie coke paticleay be
enpl oyed. For exanple, nitric acid, chromc acid, permanganates, ceric

oxi de, inseitheeange AciSdo JhenbaA%oby oxizing dhofrlanian thesurface, eannpb

enpl oyeqd. [002 en hydrogen per oxi is enployed, the duration,of the
ehir o <Hispafies ngdRBedi gk igRyBEr it thst Rofl aS¥ BB AGsrey prdidRhnl | 1. 5
hour s, fgirabd : : r I RO g 50Cto
200C, prﬁ{e&gfg%(%fn%géﬁ 9 g)o%%%t %@é‘“ﬁ?@? é?%‘ﬂf%sf A %{Sﬁ%at 0 125C,

[ 0029] Airfideg becnsk usisdanctiordiized biyrtHe skrlatiohhwilbkadk 2 édvepk@nsatidigce nay
optionally be rinsed with aqueous, aqueous-nethanolic, or nethanolic

pot assi then the gngsidizedafonlandr r educi ng agent, e.g., 0.3 M potassi um i odi de

in nmethanol, to destroy peroxides forned on the carbon surface during the
backfl ushing. WO 03/ 050206 PCT/ US02/38702 - 10 CLAIMS: 1. A nethod for

| npr ovi pmzry@ el dydtodest ?&id&gdé){ﬂﬁ?@%) i PRI trdAhehPRSIMELLFEr an ef Tl uent
streamfroma coking prfocess to a frrst separation

soaking in the third step. The hydrogen peroxide can be used in an aqueous

solution, in combination with a second liquid such as acetic acid, and mixtures

thereof. Use of aqueous hydrogen peroxide in combination with an organic solvent

such as acetic acid facilitates wetting of the organic foulant on the surface of the

coke and thereby results in faster rates for the oxidation reaction. Treatment

solutions containing oxidizing agents soluble in water, hydrocarbon, or both may

be employed. For example, nitric acid, chromic acid, permanganates, ceric oxide,

peracetic acid, perbenzoic acid, ozone, and the like can be employed.

[0028]  When hydrogen peroxide is employed, the duration of the third step will
generally range from 15 minutes to 2 hours, preferably 1.5 hours, and more
preferably 1 hour at a temperature ranging from 50°C to 200°C, preferably 100°C
to 200°C, and more preferably from 100°C to 125°C.

[0029] At the conclusion of the third step, the oxidized coke surface may
optionally be rinsed with aqueous, aqueous-methanolic, or methanolic potassium
iodide or another reducing agent, e.g., 0.3 M potassium iodide in methanol, to

destroy peroxides formed on the carbon surface during the backflushing.



region; (b) separating at least a light fraction in the first separation
region; (c)conducting steamand the |light fraction to a second separation
regi on amaloggpamnead i ng a vapor fraction and a |iquid hydroearhsaz/ss7erti on
(d) conducting the liquid hydrocarbon fraction back to the first separation
zone; (e) separating in the first separation region a coker gas oil having
a boiling point higher than the Iighﬁ fraction and containing coke; (f)
conducting the coker gas oil to a fifl ®F and separating a coker gas oi
havi ng a reduced coke content during a first step; (g) step; and

backfl ushing the filter to renove accunul ated solids during a second (h)
soaki ngihgiNistter with a treatnent solution conprising hydrogen peroxide
to inprove coker gas oil yield during a third step. 2. The nethod of claim
| wherein steps (f) and (g) are continuously repeated in sequence. 3. The

net hod of cl ai mAlnfetidd®r i@previhg yidd 3 heoRald Mocedsepsmpfkirand (g) in a
sem - conti nuous fashion. 4. The nethod of claim!| wherein the coki ng

process is a . r oy ( -11. 5. The
et hod of o SP U ERGHat A HOMA S Rdd P S scpatdion. T
The net hgdogf claim 1 wherein the coking process is a delayed coking

process.
(b) separating at least a light fraction in the first separation region,;

(c) conducting steam and the light fraction to a second separation region

and separating a vapor fraction and a liquid hydrocarbon fraction;

(d) conducting the liquid hydrocarbon fraction back to the first separation
zone,

(e) separating in the first separation region a coker gas oil having a boiling
point higher than the light fraction and containing coke;

(f) conducting the coker gas oil to a filter and separating a coker gas oil

having a reduced coke content during a first step;

(g) backflushing the filter to remove accumulated solids during a second

step; and

(h) soaking the filter with a treatment solution comprising hydrogen

peroxide to improve coker gas oil yield during a third step.

2. The method of claim 1 wherein steps (f) and (g) are continuously

repeated in sequence.

3. The method of claim 1 further comprising alternating steps (f) and (g) in

a semi-continuous fashion.

4. The method of claim | wherein the coking process is a FLEXICOKING

process.



7. The nethod of claim1 further conprising nonitoring a pressure drop
across the filter and concluding the first step when the pressure drop
value inmwoaassroéroma first value in the range of about PCTas02/38702 about 5
psig, to a second value in the range of about 15 psig to about 20 psig,
and then conducting the second step until the pressure drop ranges from
about 1 psig to about 5 psig. 8. The pethod of claim| further conprising
determining the surface aromaticity of the coke, concluding the first step
when the surface aromaticity ranges from about 53%to about 55% and

concl udi ng the second step when the aromaticity ranges from about 75%to
about 95% 9.5 Tiraemwithod oftlaghal whirsiefeetokih@erdcesaisreRluidedkiag on furt her
conprises acetic acid. 10. The nethod of claim|l wherein the treatnent

sol uti opréa@ss.her conprises nitric acid, chromi c acid, pernmanganates, ceric
oxi de, peracetic acid, perbenzoic acid, ozone, and the like. 11. The

nmet hod of claim 1 wherein the second step ranges fromabout 15 mnutes to
about 2 hour $. aTha mathpépfitiaie I whgremy tifer crkiag praceSOE & delapolicoldogC. 12.
The nethod of claim1 further conprising (h) rinsing the oxidized coke

sur f acePW#GRS-a reduci ng agent to destroy peroxide fornmed on the coke during
backf | ushi ng.

7. The method of claim 1 further comprising monitoring a pressure drop
across the filter and concluding the first step when the pressure drop value
increases from a first value in the range of about 1 psig to about 5 psig, to a second
value in the range of about 15 psig to about 20 psig, and then conducting the

second step until the pressure drop ranges from about 1 psig to about 5 psig.

8. The method of claim 1 further comprising determining the surface
aromaticity of the coke, concluding the first step when the surface aromaticity
ranges from about 53% to about 55%, and concluding the second step when the

aromaticity ranges from about 75% to about 95%.

9. The method of claim 1 wherein the treatinent solution further comprises

acetic acid.

10. The method of claim 1 wherein the treatment solution further comprises
nitric acid, chromic acid, permanganates, ceric oxide, peracetic acid, perbenzoic

acid, ozone, and the like.

11. The method of claim 1 wherein the second step ranges from about 15

minutes to about 2 hours at a temperature ranging from about 50°C to about 200°C.

12. The method of claim 1 further comprising (h) rinsing the oxidized coke
surface with a reducing agent to destroy peroxide formed on the coke during

backflushing.



