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HYDROCARBON CONVERSI ON UNI T | NCLUDI NG A REACTI ON ZONE
RECEI VI NG TRANSFERRED CATALYST FI ELD OF THE | NVENTI ON

wQ o@9n)79¢he field of this invention generally PEI/EBE8/070106
to a hydrocarbon conversion unit including a reaction
zone receiving transferred catal yst. BACKGROUND OF THE
I NVENTI ON [ 0002] There are many chem cal processes

o i R A

predeterm ned period of tinme in a reaction zone,
contained in, e.g., a noving or fixed bed reactor.

O ten, the gas/sol IECDORTHETNVENTION. conti nuous or
sem conti nuous manner instead of a batch operation. In

such an instance, catalyst particles may be introduced
[00dhd wWhenfanldehthis iorention geacratiprelatomtothydeavatbongpneersion unit

: i ressure than the.source.of the catal yst
mCl@é‘?%?{ﬁag%?n %Olﬁl CA°EL"%e ﬁ%"ﬁ‘é%ﬁgf‘gﬁl}fs{' [ 0003] Hydrocar bon
conversion units can include a reactor with one or

nore movi ng bedBAECKGROUNIPOBSTHIS B4VENTION unct i on
with a regenerator. The reactor can include severa

reactor zones and can be structured in the formof a
[0002] 5 ¢ kThegs arg gnagiy|chemicat proessses; Wiese sQ)id pagiicdate mstten evcll 4s

catalg"gti th a h)]_&fgéa?@dd e$V1a’s aglc%nEa%%%.n %‘%@C[‘uﬁﬁt\}%ﬂrchpmlacgl raeg%t%g gﬁé Shysical

htal ning oxygen operates at a 10 pressure

pherfohent eaair dsr apredetérininédmsiplf einfedn habivtiog zbyd coteied in, c.g., a
Once the catalyst is transferred fromthe | ower .
movHiges dixed bedraapfer nPrw thpgasselid eontactingris imagontimugeser sewi-

ner alyst to the reactor .
contgh et finct 19T REHEh ERaRROL hSbr i It E35 Bl paricies may be
introdbéddi an@avithdrdwiafisi@he teaetof, a1l &dn Hef 2 AHidiRr pRAGHOthah Phe source

the regenerator. Generally, the separation of the

of thg catslyptiariédesp puchips aregaperiorand regenerator i s want ed

prevent .undesirabl e side reactions 0 Q%$ :
10003F, PR 800 Sals £ 8L B8 bef-ag ex e moving bed
reacti@PIne$ udel G nj LRGN it PfegbitRatB SPhtechdthiCathhtih@8de several reactor

Equi prent, such as screw conveyors or star valves, can

zoneg apd eahebessiiucreshindhs Hrmjofastaskadr erspphinta ssctiens tafrediive the

oy A S S PRSP g rrs
loweR Biesiife BaH Bhereh 0Lk itRBA 2P RBRerBbAta A MBRIrd RnC @J’x‘x}tcé t@ﬂﬁecatalyst is

the entry of regenerated catalyst into and out o
trans{esrpddiom tedowar pressute tertbehighey rémsunces §8imayabe used putrgeséer the

EATR e e e e R
transteR iR dabifyst BRGT A readidr 86 tHedt@n¥store XicherallPaue §§)%léatioh R3¢ the

vessel can be purged with nitrogen to renove
atmoﬁgk@rq;gxf ithebrehaspearfd regénamptagaivanted to prevent undesirable side reactions.
[0004] Introducing catalyst particles into a high-pressure reactor from a regenerator can
pose difficulties. Equipment, such as screw conveyors or star valves, can degrade solid
catalyst into smaller particles, which in turn may create wear and tear on processing
equipment. Another option may be a transfer vessel having double block-and-bleed ball
valves to control the entry of regenerated catalyst into and out of the vessel. The catalyst
entering the vessel can be purged with nitrogen to remove oxygen and pressured with

hydrogen up to the reactor pressure before transfer into the reactor. After catalyst exits the
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with catal yst. Such a transfer vessel can separate the

hydr ogen at nosphere of the reactor fromthe oxygen
waeewoepiees e of the regenerator. However, this REBES1008/070106

can require that the bl ock-and-bl eed ball valves be

mai ntai ned in excellent working condition. Aleak in

ei ther of the bl ock-and-bleed ball valves may result

[ e | ,.ng..the transfer. of the catal yst .
vess R e R R EREV el b B3R kB BRI s i
withiatggl. Sath Deardfer aksel @BSep6lk OBRIRSgehhdhodphBrel ITEhdAdEctor

three sections. CGenerally, catalyst is received in a
frony s oxuean abmosihereofithe regenanster. nilevever) thistviesseh easynequirg that the

] i The. m ddl e section.can allow .
bloc Flfieed A Sh Rt b EmzaR il PRHERER Py, 4 toak in cither of
the B16¢K-@m-5le€d balvalfesThANERAIINER fs HaRER! ifipecdMY tRStrAisFRdf R catalyst
the m ddl e section so that gas flow ng upwards can
throughythe grangfprressdll ow whil e al [ owi ng catal yst flow

rough .anat her sect.i on,of the, pipe,,This be
(00 PP SRERR P8 2 bR IRy PE aoRHeE ¢t felude three
sect@g8laGtadrily, ¥ahNeSs RRSivel AN thpQRctPorPk RG e QTR ALt Yransferred
with all three sections and in a parallel relationship
to a giiddie paetionatl he yaddle bastion pen altpveratalybtdo flakein befoge being transferred

o RS XSS A% o S SRS s
flowirfy §Ivas@fcapQt@Rstdlse WoROv MR §1m%vihgmﬁly§tfﬁﬂ»d@w%h%bihﬁre section

prevent catalyst flow fromthe mddl e zone through t
of thepiper tiamdp bp achjested dlylthanaltcmadt ypdning ow dloding ofheualizing valves
.m ddl e zone through.t he. r standpi pe.. Repeated. . ..
posiflyiioR 4 8P oSt it o FreS SERPR £ ip Gl Siationship with
the caQMst bW A sfdnQWambleC Fhah HRleqhsiRihd Pavd OMBEELHS lt'(gcp?arﬁifmiddle
the regenerator to the high pressure of the reactor.
sectipg (0GjenHbowekye beinteemthe maldtbesidrimitom feotioreid wbmed begas flowing up
hei ght of a hydrocarbgn nversion unjt to reduce the
the 1§ gt tipDins T AT b e (o8 FoB G Bt paos Bk fy Iover
tandpipd vt BIISE RSt AW it W hRIRI ! | pi
S ort¥fying tﬁ§§%ounégtions tgga?%ﬁggg%aﬁﬁﬁ§8ﬁﬁﬁﬁﬂpm& Repeated
cyclingiofjthesqoiliziugetlvesorillatlowanebnsrolisé fuentf chtafyacfromfthe low pressure

harsh weat her events. NMoreover, once these units are
OfthE2?%{1?%@{é‘lj&leﬁi‘%wréﬁﬂree%&‘gg%%a@@fu 90 net er l(leoo - 300
) ! : . : _
[0006E €t JHdWeRET; E¥ Qé@eslnlﬁﬁlg to Qé'cﬁg% gﬁth'gpé[hgggg?ﬂ%&%agﬁc’% cz)nverswn

conpared to units of |esser
unit foagdurerth¢ orst bScdnsirhdtionrang amahterdnct 0 Pattieuladachld structies can

re erator can. include other vessels, such as an .
requist Hp 10 GFPPES BUPTIHHEIEANS AIDGISs (9 BihstHBLbe hishEights of
consfrﬁct“ﬂeaﬁc?ﬁf’bg neRtitHpSt cﬁ{hgrsﬁm/éaﬁhe}? RIUGE D& bnce these units are
hei ght, the regenerator Is typica Yy a single vesser
constmnded; almeysdah lek cded 6O -e0(Bubist @00 -B00Hedtpintheight piditicdegreater
.sufficient capacity to regenerate the catalyst used in

MAIN{RANGSTCORSCEMBATe iR UpikeRiilerset hailiteover, of ten ot her
0001 46t N LB SN2 E3R By
othethekgie, sadh dshd elihrigtorvessdsaid 6 ablveless lock hopper. Even if the reactor
stacks are split to reduce their height, the regenerator is typically a single vessel and can still
have a substantial height to provide sufficient capacity to regenerate the catalyst used in one

or more of the reactors. Moreover, often other vessels, such as the elutriation and transfer
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b e quite substantial, even if the reactors are split.
[ 0008] When the differential pressure between the
WO e@eneves or and the reactor is |arge, general PgT/UR08/070106

standpi pes in the valvel ess | ock hopper are |onger.
The | onger standpi pes can increase the overall height
of the val vel ess | ock hopper, and thus, the entire

vessdfd! dre stlaf:"lﬁe%l%ilﬁl e riﬂé’éﬁ&%ﬂ)&\‘.e As'shcﬁmﬁlfg cqfep i lge? tof eeth}eg vessels can
reduce the overal [ regeneration structur el ght,

be gpa¢ fubsahagl] yvennf tasestodaegplifie reactor is split into

sections. It would also be desirable to reduce the
[0008%; ghtVhen therdiderentapd Resssire bptween thetraganeratorsad theaeagspr is large,
. I ty rati .
send B, SO IR 3R LIRS, Q28RBY M Thnpqpavives con
incrdxas ehearwerallideight 61 e shiveldsd OclPhepHetlentdwing, theleafirnee:. TRkuch an

. process upsets. However, operating at a greater )
instggeedsvipWd bedegrabig todpduss tha @stalt repenerasiog strustiredisighdyparticularly
: [ he hej.ght of .a.unjt,. .
i BB AL IRRISES8 D8P Tho B Byl ce e e

of thevegeabiatibe btgitture o Be thitls OB aFdA0Rdr.CRIBYEI Ve, @Bmbiiinks operating at a
ggrticularly the regeneration structure. Moreover,
greateR pressure diffesential basweer 3 fegencaator bass fiad lifippdesired & prigside more

r vaf i conpared.to other tra er ..

ored B 8888 SV RIRRES Y, L O DR AP Syt s
in logg& MRk ayid GeRedhiEMithebiAcieael thelReigiht FRRMLAL Us for

transferring catalyst froma regeneration zone to a
[000PkactGanequsnby.ithera isdasire tarcduee hoaveral heightefiahydideerbon
cond\%}ésgcgng Cn?{ g%glcglgag ’resrlgg%lgﬁagil’o% 5 a&y#ﬁn ﬁ\gg %S‘ﬁ%’st. Efaﬁﬁgr:ieesrire to utilize a
trandférappirafus YIRS H8d a dr bledRSIrloniREB[NS lodtted @raﬁﬁ%@pﬁﬁaﬂséé’ m

the regeneration zone at a first pressure to the

reacti on zone at a second pressure where the second
pressure is ngS@WﬁeOFiTﬁﬂi INYENSION.

Generally, the first Iine comunicates the catalyst to

et fer . .S :cqupled to fdrst val.ve t
100191P o PRI BRPoci R ¢ JAEHE: Sl dafubhEinnlOul i
froml d RgerRENIBHHosatLSrehitionCRhaliy 8 hydroeabéheveavsl @hit. The

vessel and is coupled to a second valve to allow

hydrecarbanconvergionamitiche includess teansiee yewskl, ackbfitst afopd, ardethird lines.

' ' [l t he ssage, of . gas, t her et hr ough
The {lshd ek il kit o SRR R Bl g
pressukd ®tthPreaseot foneRtla Ba&dnd pldséiit wihefeth®BecoRIPrRLFals dater than
wWth the transfer vessel and a second portion coupled

the firgy presswg. SietieeBurthe fitsa live sommapisates thervatalyst toothe trdnsfer vessel and

. faurth walves can, have .a fir osi-tion that . is o

s coly " R K9 B2 i R he PR ike] 18 hl§ocORTne

comBRit @8PAB datalyREREE thy/ @hnkfertvesseNgdoB 8B RNPscebRBVAIE to allow
of the first and second valves to allow gas to pass

catalysh epeefithe rais{§ro@ssel. ] Gammalhe thesthidpinarljoenthe passept ofgas
e S PR s B L RS0 o
portiéMEorRASAREE Witk BlcdthSfer vessel and a second portion coupled to third and
fourth valves. Each of the third and fourth valves can have a first position that is open and a
second position that is closed, which may correspond, respectively, to the opening and closing

of the first and second valves to allow gas to pass therethrough.
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froma |lower pressure to a higher pressure, and a
reaction zone. CGenerally, the reaction zone receives

WO 2enees ed catal yst fromthe apparatus by  PCT/US2008/070106
gravity-assisted transfer. [0012] A further enbodi nment
may i nclude a hydrocarbon conversion unit. The
hydr ocar bon conversion unit can include first, second,

d tRj I st set .can. have lurality. of .
1007 RoS e il b 60 S M Aok The
hyd®eirbe@tortvamtorouril ¢ahahdltde Of appesas! Sy allowahi ﬂieﬁﬂss&?e of catalyst

apparatus for transferring regenerated catal yst froma
frong g pagyer pressuye fea higher pyessuied anst @rpsctian zamen Ereatrially, théresaction zone

re.d r.eater than the firs ressure,
rece ARG PR ol Ford LB Bero B0 A T Bl B
[001Q1] aVi A Yurdlss lefibBdinichamal eicludEhenydiddatboh@bnv@YioR ak®. The
plurality of vessels, including at |east one reaction
hydrpgayben conpgpsianainiycantipduds first, second.omd, thigghsets. hThaifieseses can have a

o AR EATROL 1) IR B 00 oty o
vesslsﬁhbhﬁh@%ﬁiagf)ﬁﬂtub E&ﬁﬁh@fem?%%f%&k@dt&ﬁéau{w ﬁk@)%ha first pressure to a

transferred between sets. 3] Therefore, the
secoRy @rassrae-b oRne ety dresieopnd priessucsain gpratevitihe thefisst atessure, and the
advant ages. Particul arl t he hydrocarb nver si gn
anp A e GRr F F i hahy D S Bl TRARE 3] oy have o
plurdli¢ bﬂ%séi@,%ﬁélﬁdﬁn? a6R&dt Sné RlactisPRSEQT MyPRallE I8NEH8&Dnd, and
~catalyst froma lower pressure to a higher pressure.
third\istseasy By separsterrgranggrhentaibliqwing bne pmnbrer vessedswltiniatet @adceive
f..one l.arge. vessel . can reduce catal yst inventory and
cataf§os R R i T B e P ok Tt SR oy e
[0018PPaterdbid, BRIMErc&UBE BodRBsiQY &lifddn f1611dB5e\Rtal biGantages.
hydr ocar bon conversion unit. Furthernore, it can
Partignlevly dbe hgttptarberadonfvemionhiniit day allowtutidizatidneofappapattus that can
: 1%%” be util'agd in a.substantiﬁll%vve ticql stack with .
inclE Sey<Ty il BF roRSER rgenGIPieR cPRIYSE o BN CR TGS tg higher
presiBS SPloPedVer, AsiL bipRality RE sSERG RERIVASEA S e lﬁx?@ vessel can reduce
transfer apparatus can reduce the nunber of ve ser
catalysfiimeentriry land edlins¢rtancacasesa diaeraly squea ssctarecih more compact and
utilizing the vesse [ n.a conmon stack can, reduce the
helpb s EHe SLTATREERT g B YAaCGROT Com RIS ribpRgore f can
provite Sl ABRUAT A1 RIMA e pp SR caf BE 8l 3 B My vertical
stackcwrnth germgdnetdier epelsadrni with ik reative sessaldarvesselsarlh atigitiof, the
conditions and permts their use despite having . . )
SepagfhLtsit Pffﬂhe FraniEroparafitsican rqdvce thedpmbsh el yrgpelt pepg utilized with
a read@H Lﬁgéﬁi% S&r hHﬁili’l ﬁiqug\é’élstiﬁ% oMo Qacrkec@h?&ﬁlc% tt}ﬁer'c}ost and
Thi s feature can he reduce the mal ntenance cost of
complbatyet thesnianbh eitendthepsitiaiti o fefpatdiel quatigitin line permits the

ppar at us bet ween mai nt enance repairs. BRI EF |
use cfyalug B bYeERS FAERTSRA Negturaespgerpit die gperajiog of valves under a

W
SR 58 400y A8 B 5 TG,
configeqitiohd wohuldfre@uietsheting xiewnl the ynibycieplaas them. CIHiy Ratir®fan help

unit.
reduce the maintenance cost of the valves and extend operation of the transfer apparatus

between maintenance repairs.
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[0016] FIG 3 is a schematic depiction of yet another
exenpl ary hydrocarbon conversion unit. [0017] FIG 4

WO g0og/osbemat i ¢ depi ction of a further exenpl aPgT/US2008/070106
hydr ocar bon conversion unit. [0018] FIG 5 is a
schemati c depiction of another exenplary apparatus for
transferring catal yst. DEFIN TIONS [ 0019] As used

herein, "grav f vessel s
alrgned suff|%F§%??§S§§E€T%%?pﬁwﬁg om1c§$%lyst to
flow, at least in part, by gravity fronrat | east one
[OOM]ESS efIGat iwa bihghetic désivtadn effintedemplarehgiroififorv@sakioatunit.
wer_ el evation. [0020] As used herein, the term
[001-5bar AilCe1is ¢ sihematin dQDIPWWf&ﬂoﬁTGV@%&My@é’d@P@h@@ cenyersion unit.
[
[OOl%r vesse?tlg% sc% l:xféﬁ %(;?1?@ g e{ gx?]oiﬂgéf eﬁ%@?gﬁﬂ@#@ﬁ%fbﬁg cg?versmn
unitvessel need not be physically parallel to another |ine
or vessel. [0021] As used herein, the term"zone" can
[0017df erFiGo 4ana sshematin denietiangolorfartber exsmplasyhydsaeatbor qasyersion
and/ or one or nore sub-zones. Additionally, an
equi prent item such as a reactor or vessel, can
[001BYr t HEG. Bnch dRnRANE deictidl & sheihes emn;ﬂwpaépﬁees fer&%Eﬂemng
As used herein, the term"set" can nean a plurality of
catalyglssel| s arranged to permt gravity-assisted transfer
of particles, such as catalyst, fromone vessel to
anot her vessel. Such a referred to as a
separate arrangenent of veggﬁfKﬁ%ibreover, the ternms
"first set", "second set", "third set", can refer to

[o018pny Cmrﬁ)eieﬂalbfeﬁm “gfavitﬁ&&&it@d tréns@er’ cimewessels aligned sufficiently
ener at or, Hbg par at us, which passes catal yst from

Veméﬁ‘g Pedley Cataéysa Wer at (RS EIBIDaBy by gravity {roms flessieene vessel at a
hlghklr a%ftlgfl hto Ltgggsgl)n@ﬁesga%ga Iﬂo%e?'e[eva% ¢ term

regenerated catal yst, can refer

[oozop C azreugeametehatthdwtaﬁn ppersea” t& Pugha Bné 0L AREEPBEitioned to
al t hough addi tional regeneration processes may stil
commen@ém@lmced or énditecthy wivanotheo inoemyisteEBt DEBCRILPT pnts. A
The s .di scl ose
parafiE L 0x PP ResiT LAt Y mE S PGS e SEe
[00211{ ansA Lilised dkrdin, $ie R8H RMHE” ABY rdf¥Qo 2R BRSNS iMdlhdiRg 686 Phbre
fluids that are preferably prevented from
equlpmﬁmmma@tnd@g onenemetciibezoptd. caddibenallyaan epypmen dtieme such as a
on between the fluids of two

reactpf st (AT SR B T fat e chieites

[002B) dr OGeRsed DBt Mhd¥Grrh /T EMMERNED lﬁthjr_t?a&f vessels arranged to permit
oxygen-contai ning regeneration zone. Typically thése

gravitpasssstert wanster of particles, such as catalyst, from one vessel to another vessel. Such

unit.

a set can be referred to as a separate arrangement of vessels. Moreover, the terms “first set”,

b5 BN 19

*“second set”, “third set”, can refer to any combination of vessels, e.g., reactor, regenerator, or
apparatus, which passes catalyst from one vessel to another vessel by gravity-assisted transfer.
[0023] As used herein, the term “regenerated”, such as regenerated catalyst, can refer to

catalyst that has passed through a regenerator, although additional regeneration processes may

still be conducted, such as reduction.



10

15

20

25

30

different pressures, usually wth the reaction zone at
a higher pressure than the regeneration zone.
wW@2We0#l9sy, i nhibiting comrunication is great|BCT/US2008/070106
preferred because the fluids of the two zones can
react with each other creating undesirabl e side
reacti ons. Exenplary reaction and regenerati on zones
are discl os i . : , 391 Bl
(Sechrist) By @Béﬁ%ﬁ%@@égﬁgm EST? 25] Such
systens havi ng a hydrogen-contai ning reaction zone and
[002a) OXVigeasiudiBemts OB cloSaieResiaiftcd QarZ BOIEsedRY a ReulghRE eF &slts to
in a wide variety of hydrocarbon conversion reactions
transfgieqatpdysh Qet&v&p@p@/}f iweo Foappiichgontainkijuids thehare preferably prevented

fi.nin hydr ocracki n dehydr ogenat.j an, D
ron Y5 QRSP Dne il SRS G AEDHLFREERRY A tommunicaton
betwibeh s i gV ZBhE0B thed Aty fér O YAV E BetvRien adfdrozbR3MAtaining
reformng. Generally, the catalysts in thesé processes
reachprZensadd jap ogFgEncroniAvIeg ednaatirbiame c dwpigilty thgse zones are at
. tion_zones, i n.an at npsphere containi ng hydraogen. .
it P’ tolva s SR s % ARFE RSO itan tggeneration
zond) EGIRR MBIV tHd @EnRSGMRR 19 brehihe pREGHAW B4 e uigPERhe two
deposits. Regeneration of the catalyst to renove the
zongs sRie ragelpush eachedler lsedapng vedesirable bide aeactions yExgmpldrg reaction and

catal yst. Cengral | cok Si a fra
rege iRt Ries 88 irRentin b o bos G S5 LT T KT sechSh anc
6,0300Y g eSechAfttedbn) Ng gas to conbust and renove the coke
in a regeneration zone. Many of these processes use a

[0026k actSush sysieras havinga hydyegrnreontapmng ossetiom zeiedamd ap-oxiyghe-
tr.elation tg»each othgr. In these §¥stens, bhg cahsl st .
COPRIBINESRETITGAL I OB BRFMRIGHTT Huolidicy 2REms idrerghoy Haversion

reacfi@RGhdQding NElyAP CefbmBASf SENANL RydrBR RRFERGIBErhQing ONe
for coke renoval . Fol | dw rig coke renoval, the catalyst

dehydragehasione hyrregenhtiomhy e treetgey soaterioationp dehydridsomerization,
transferred hack to.the reaction zone. Therefore,

dehygdpogy rtha o 9 cﬂ?r"*?“efﬁ’é’ﬁ‘ﬁ“ftgo Ei‘"ﬁf?i‘f"e&letcﬁtély.étéf’és}?ﬁ processes are used

in orRa% K128 HydiBEdrhoR 8 MERM G A8 9951 ift AR hdh S R&e 28RGiInMthydrogen.

an oxygencontai ni ng zorfie W t hout conmuni cation or
Overctiros gharatalpg infhetrhastion mosqiherae beofme Genctivaied bevasse of the

0026 91 | del. acticed hydrocarbon conveysian )
accub’@uga&@lsg F@‘e\é\éﬂ’aflgﬁ ﬁ{?gF‘%ﬁfﬂf% ‘%dhf_’ HaVSHorEnTedhe coke deposits can
r d
e A T oeh t ha eroar rent R dre RGBT hom e

catalag plyicoatattng the osthlyst witlo aessaen{cOf@iHing y43itc abinppudt And remove the

catal yti c .reformng, Qif eedstock is adm xed with_a )
cokep ayedoBeiativr AMce MMFP ithige MRFERGE Hsisaclintit 28 gbd aqgsneration

ZoneCiﬁ‘tEiﬁlE-)b LsiddYetibR BE LRt N thg{}gsar%%ffﬁ?,l thE Sgtgﬁf&tqg %oﬁtﬁﬁlously or

catalytic reformng I's a petro act i on’known as
semirtaptitivashrdmbesd fagmale ieattidnadonband iragsfgreddd tid re@éXdation zone
élSOOF) and _an_end boilin oi nt. of 2050C (4000F). The
for cokeemgral; fodpwingRoke & wd thasatalarigan Pe ssmaensd fronsisoc

reger(e%f?)n'zoilxg A0PFAnsreHRA waat &) Mt &chisl 2548 e PFEEhRre is a requirement

to transfer the catalyst back-and-forth between a hydrogen-containing zone and an oxygen-
containing zone without communication or cross-mixing of the atmospheres of the two zones.
[0026] One widely practiced hydrocarbon conversion process is catalytic reforming.
Therefore the discussion hereinafter will be in reference to this process, although the

embodiments discussed herein are applicable to other processes.
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can be particularly applicable to the treatnent of

strai ght run gasolines conprised of relatively |arge
we@omeermsat i ons of naphtheni c and substanti al | PCT/US2008/070106

strai ght chain paraffnic hydrocarbons, which can be

subj ect to aromatization through dehydrogenati on

and/ or cyclization reactions. [0028] Ref orm ng may be

fin enat | ohexanes and
1002y of S S EadEREREBRRR Ry AP B S0 R stream
con@h@lﬁghy@ﬁ)gerdﬁfw&ihaﬁ%ﬁahtMtﬂilst@@ﬁ adabiif\szdiR. Vihe |u§ua1 feedstock for
ol efi ns, dehydrocyclization of paraffins and ol efins

Cata%lcy@fenama Abfragtrdeum frgeiiasy knoae asmaphtha ang havang amijtial boiling

I
poirt BB 1 a9 ol B Vo BRREP P RGPl ey e
temﬁcﬁﬁiuh:}é da® ednge kiofos 30 - peuraf(Bims.1050HF) hehe bﬁﬁl?ﬁ@?etfbr%ﬁnsgﬁrocess
reform ng processes nmaybe found in, for exanple

can pgpartingariy appdigalglg to (hpéteginggnt of g@g]t i g@phnqstqompnsed of relatively

ore L QET 0% SRE PRt S 5D Gl v,
wh1¢HJ¢’aﬁ Hersabject\Blardhedtlz8ti SEihad \%h(d%hﬁhogeﬁﬂaﬁéﬂ BTor gﬁhiﬂtﬂémreactlons
r hodi um and pal | adi um) and a hal ogen conbi ne

[0028br ouRctermingenay beutshined asthe delydrogenativneofizyciohetanss arde

deh){d?'mf.cilg%/rhzagﬁrg h? zcl%?léycqoggnglave % gl:d?aﬁncgﬁgt{?s? g&éﬁgﬁa&én ggparafﬁns
to yieRY J€fids déHydidtyé1nahok 6f l?arﬁ'i'ﬁls afX SRAh&ToYyiSiataAdnAlcS, 1§6Iﬁenzat10n
di sclosed in U S. Patent No. 6,034,018 (Sechrl st et

of n-@layafﬁm rﬂon@nzat@nd&wﬂ@écyobparafféfsao yiehdjcycdehekams, isomerization of

st _parti ea ated as .a result .
subsGfth AR, € oS S B T khGt in et oh oF rdomming
proc@@b’éé il 88 foundah, foPexaRifI€U.8. PRINOL 809 69 % use, the

ability of catalyst particles to promdte reform ng

[0028kactA gaisly@a mefdexing a@etlbmlstﬂwnpkby effedtéthin thépresanicaby edtalyst

f ul | yst t b ) .
parte s PR SAE B TPisyeaP A DO HTERD (o &- elaiinge, iridiuag
rhod'uﬁn %nﬁ?oﬁﬁdﬂuﬂg att] Qﬁzﬁé n doBfh3d With gggro% ehief, S8 &M alumina.

he reformer w | oy a novi ng d reactidn zone
The adehe gensnaty iqnhemuiaé andGeaveraadibmetef o &Sdm dateah ;(BI/Sth inch (1.6 —
article re fed to,a reaction_zone, which
3.2 fﬁ%lﬁrp%ltﬁ ugh Gey may r ap ! ag%?oazsolﬁ%@ meh{&- %m@l)pgﬁﬁmela@scmlm are
t
dlscﬂE)EE'dQHQhS ﬂs‘eﬁerﬁw 6%4?1@%&%()”1 § E} qgot t ?ﬁrs%of a reforming

Catal yst may be w t hi
reacti@acitalyst pantidesanay becanepiendtbdiddasa resagteafenahmmmz ouwvh as the
a nulti-step regeneration process can be used to

Wh,
depopiSig oL CRIPILR Bt oSS T R BEGRIPt WBR M e, BarRIyg e catalyst
partlEl‘és obRoke Ilefo?m[ir%al‘éﬁét%s REPIRYNI 1AL gblgﬁ' tha%%%‘% Jls}/ts no

heregeneration Zone contal ns oxygen
long@pseﬁi eFhatatd¥Q musbB8fecoidifioned] 00RQENeratdy, weﬁﬁé ity¥ean be reused in a
catal yst flows by gravity-assisted transfer through
refo%’égﬂ%f;?séus regeneration steps and then is w thdrawn

005 O RSB 0 SR AR Ao e

regerfee@mini 20ne.z GoreralGatiakly sitaliftagfarticSesviré hedria WiedctionzbMe which may be
comprised of several subzones, and the particles flow through the zone by gravity-assisted
transfer. Catalyst may be withdrawn from the bottom of the reaction zone and transported to
a regeneration zone where a multi-step regeneration process can be used to remove the coke

deposits and recondition the catalyst to restore its reaction promoting ability. Generally, the
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regenerati on zone can be ternmed regenerated catal yst.
Movenent of catalyst through the zones is often

WO efoetm®es t o as conti nuous though, in practi cepPCT/US1088/070106
be sem -continuous. Sem continuous novenent can nean
the repeated transfer of relatively small anounts of
catal yst at closely spaced points in tinme. As an

t j BNy o
e AT AL, T oo,
Typieaky, katafysnilews By giabiag-adsistedaadnaley Sirowgh the Vhi@osfrégeneration steps

gne-half mnute. If the inventory in the reaction zone
and fhen iy yhdrawh drogy thg regencigtion AeRe ah derprRasaines usgpllygogeater than

. | . . b _
oSSR 8y R T S R i
regeh&ati@redan be i@k ep@nerh@d 3dthlybe Mo eenidih of englysighioligh the

drawi ng figures, a hydrocarbon conversion unit_ can )
zongspg piictercieried de a3 emntipaausdhoughe inapratisenié meyibssemisedinuous. Semi-
. . : hoth I
conty HOFS B4 LR IR Mr ARSSBLBLPE WAL 530 ABTARIF cure

at cloSpedpatat poiawdn Gme3AsQh&xirhprNéncStat@ pedmihute Bay Hehgithdrawn
following units are described schematically in the

g ] . )
frongthgbestem of agepstipn senerand evifhiaiwal muay takriongehedt minuge, gt is, catalyst
.y G T drocar bon fl ow throu th
witl Fo808r & AL By AR RLARENIR e eich Rt kg oyt bea

may &% Qhﬁﬁﬁ%&@taﬂf&oﬁﬁﬁﬁtﬁ@@&no%ﬁﬁm thévih§ B&EsydfenSédnl Havt fhe advantage
the art are omtted while the discussion bel ow focuses

of mgiptaimag prasiycaen whtlathgoatalyst wnempyasmrtrprla¢edact i on zone

dr neration ne. [0032] Referring to FIG. 1, .an .
10038 rlr AP ROt BB o oW TG0 P ctigs wpiin nctude
a reatiién €6ARnARY e nefE6RKERA, GRINRSShE _’éqMthentleQQOdiﬁéﬁ with these

include a first set 104 of substanti al y

vess¢leps figelpsad-in) ¢.gnbled. PatenbNes. £ntB 1534 dblothgcleatt) agi,¢F4,018 (Sechrist

B R R R N
embbdiRientshad Gadahlshot Gawi® dchienghe h&&@cérb&ﬂ”ﬂ@ﬂ%%ﬁ%ﬁ ﬁiteﬁgacﬁon

to the next by gravity-assisted transfer. As such,
vess¢lgwd eteonamnping chupment elgehedt exyehadgare nd fwhdogs, knawndmthpse of

..haye to be aligne ufficiently verticall such as
skill dré%he é'lpl aﬁa opztéeéi%nlﬂg%tii 6188%95][0&&}/?\’? USES O tgééfl?wtog catalyst to and
fromPBE FabticH PHetaid 3§hah@éh sgRnsfer. Al though the vessels
are being described as substantially vertically, it

[003ghoulR:freing nal EIG t1o aul ex dmgptlantythy dioesibeh somesysite zareeldds tepicted.
a certain degree but still. mt at least a rtiqn. .

The greriniu? dxpmegeo eorisea upis FEF Fadncluge § Big ot 2og pebhansanty

verti®ily@l@haY Va3 a5d  §&E8nl 5&NDH ST sLRERhiIFVETiENIBPANened Dessels.
vessel's are aligned substantially vertically.

With@Geemshabl 104 a 106y snetailfy the3d@sadnale aligesiomodhatithe caddlgst can be

ransfer catalyst fromthe fjrst . sef 104 tq the second
transgeé'fegl%@’ SRgIVESEldo thernext %’Wﬁréwﬁ}ﬁ'\?v%ﬁstﬂe rasisso P sbshy thepyessels do

t 1@l & DSt gheDvaRCARE BLGEy X MAbE QHEnAUIEE i LN RS ertically, such
Ho conveyorlsg‘,l:1 bnckgt gﬁ or ot ﬁere mscha%? cal cfévrlmg@se. 1oAY, such as
devidPmgfless alidny40 ddgeces ditoal yeaticdl ablpermitigevitylasistedp atinsfer. Although the
vessels are being described as substantially vertically, it should be understood that the vessels
may be skewed to a certain degree but still permit at least a portion of the catalyst to be

transferred, at least in part, by a gravity-assisted transfer.
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or lift engager and is transported by a fluidizing
gas that carries the catal yst upward through a
W@ wdi11965 The gas stream may be hydrogen, nitrRQEOS2008/070106
air, or nmethane. An exenplary fluid lift i s disclosed
in US. Pat. No. 5,338,440 (Sechrist et al). [0034]
The first set 104 can include an elutriation vesse

[003;%2'6 ?rg@e??oé?,#ﬁ?v&@gy glte ad é/aeﬁl%géant}ﬁ@ lﬁgge&%éear% a first lift

rogen-con a| ning ves

310appasabud 1204 taasfer edidlyst ﬂdﬁeﬂelﬂﬁtrsieat 0403 tNEe§6hd 962906 and
recei ves regenerated catalyst fromthe [ift 314. The
vicegyetitar | LAE B aldelEdsporiaion oA Ratpkystgs be |oatawd\lqytwanpumger-type

con\;%/ﬁ’s ﬂ"\f&etsir%‘zotﬁé%qn %x? Fe\ﬂ%leylgése ﬁ]Pltar?% altaq%s? feﬁ!ss 1ntsé a lift pot

or hﬁemgagée dnd/\isttfmhﬁpdrﬂ&e byadhedizihg Gagihdt &Hrhé@t@@ BathFst upward through a
plied through a |1 ne 116. Dust and catal yst

Confbafr ﬁhél 288 stEeam Bey Bphydp e Nitipgemeain Pt medane. gesexemplary fluid 1ift
1S dl?&bstedtlﬁgggj?ﬂt ENA '5%%8%%6 (?c? Iilelst elf% and catal yst

e separated fromthe

[ooagqas bPhep@ssicngod b@ 1ﬁ@1ﬁb¢ ﬁealu&tah@a RedsBr DMgh p aes,@luéireducuon vessel
collector 130. The whole pills can be screened and

40 ragiegenesiiop gong £6( padleegsn-cPhiainieg vesas! 186, andmapcipparatus 200.

S Rl
elutigitalvesetl120Mcad. be. asfRtated\ith Ain&slB67 722, (182 @RAWO9 Ahalves 118 and 124,
[ 0035] The pressure-reduction vessel 140 can recei ve

and g Hust celjeoterr la%@e dyoiwely, yegenf:lram qawéyselsumeumdl wmhm dseissel 120 and

mtroé%r %)Susélﬁpléed ug Tﬁ jne ﬁig eg)rustI %&ga&]ﬁy&% P%‘? flﬁ n?ralned in the
nitroges) gﬁkein@tdxﬁﬂhl‘bﬁ§l$ glind 792. TROAGL aﬂ&“@atzﬂ?ﬁ PARICRLI(PA v@lﬁﬂl@pllls) may

160 can include a regeneration vessel or regenerato
be sqmmted/\ﬁm@hhd: gasthyrmassagthie wombihed atreamitustgromduss nel,lecmr 130. The

wholSHufiEFR PBsARCu Puraial & 80Gss "Bhe ErsGBRbe Helteto the
elutr@ion v%%el B3 Rh Id IBRCIMI o Ble 18 314. ANBxSRARy elutriation device

catal yst may enter at the top of the regeneration
is discdeseé in W7D Pai. Nd. d@d 5772 (Grednemod). via a |ine 154.
a

00 DAL D ey P S bed catae o e

elutrhl@xbﬁ genal 1 VidaMae 198 G@h@rﬁ’l‘ﬁr %1?\3 Jﬁlfét Pgﬁeé o taEBaYISJf lines or
by addi ng a hal ogen, typically a ch agent .

legs Il ¢4y toribe aggeneraaswabel 170. can be supplied with air via a

Ljin 46 d h t he pres control|led within the
10036k éHJhe\rF%%afa&lgﬁ??%ﬁ [oey anclid HiEsneuian Yerish oR rpgenegafor 170,
T r es
whic8h &irR @k B AESCHhBEion % F £98 hi ac?rf{/bn%? ognﬁkxg?zz)g&o%ﬂ a

operate at a pressure rangi’ng g
coolikpPaup. Eﬁmpl&@@@gqnsﬂagbm vinselk areadibolodet amU23L Pat. N ISER24.®)1 9

(Seclgnsé gt @jgpﬁg)spen;_s gataly: (setz‘gttr; ;ﬁqr:rga? lélgle téégf é’lezl‘gg&lié;%(ﬁg ?V@g(sglsy,% via
legs 12@41 ol )?&?@55 Eg’llﬁggl §£.3éerq)erall)3, zheoregéleg;)tron%gsep Wd ﬁ%l | één‘ﬁfhgtlon
zone to burn coke deposits and a halogenation zone to redisperse metal on the catalyst by
adding a halogen, typically a chloride, agent. The regeneration vessel 170 can be supplied
with air via a line 146 and have the pressure controlled within the vessel via a control valve
148 on a vent line 152, as hereinafter described. The regeneration vessel 170 can operate at a

pressure ranging generally from 0 - 6900 kPa(g) (0 — 1000 psig), preferably from 240 —
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[0037] Afterwards, the catal yst can enter the

ni trogen-contai ning vessel 180 fromthe |ine 154. The
WoRapOY®es cont ai ni ng vessel 180 can be suppl i eBCT/US2008/070106

nitrogen via a line 174 passing through a contro

val ve 176. The nitrogen can purge the vessel 180 of

any oxygen passed fromthe regeneration vessel 170.

S - t e t e .1\n,%.he
e e S N e
kPa@j (B3le- B89 BigY, 3t 21N YESBRI(g)((39.0a8y . (paeind dptithal D@40 kPa(g) (35

_apparatus 200. The nitrogen purge may hel p prevent the
Psighxygen in the regeneration vessel 170 frommixing with
e hydr t ot op of the .apparatus 200, | d € :
(00777, PXBERBER, B chbSist O Pl e ARBA Pl et | rom he tine
154 CTh@h¥dlertont@h Mg vieyseB $80 Sdntit suppinef Birogdn04881ind 94 passing
apparat us 200 can receive the regenerated catal yst
thropghopreariiee] vilve 1 1@ 2Thamitroger ecraeusgesthe vesgel \ddxfahy piygengassed
t pansfer sse| , -and _a second stor vessel such
front 20 Bl PR 8 Rt IO e HRERT P R PronRE R Pfss it vessel
180 19 Higlier thdhahe HresARERUAE BKEHE oMHe e ddnBraiBs $64s81 ZbUndMbher than
230 and a line or a second line 234 communicates with
the apparaus 98| d'he Biragae peRe mayrhekpliev¢ndithe exygemm the regeneration vessel
hird.l.ine.270 can co ni.catg.with the ssels.?2
170 535" Sigihe S iR PR GRS Cph abep R0 ey iitincousty nor
intef@&rig \With thé41onPTaMIgRVIa Gy dbsisa thahdfasf er vessel 230
and intersecting a second portion 278, which in turn
[0038hn hBheeapparatys20988n tavdiva tins egenepateld cadyst Gomethglling 182 and

. the end 280 terpinates into vent line 228 fromthe

incligt SRe Ut T e P8t S b s Spee vervel sheh as a

receSQORWRISCPE RS WrlehlfN£1ihE6LPEAE life Y EPERhmARPates W1 ViR Wessels 210
i ne 228 can serve 'as an outlet usually at a fixed

and p3easia knaerth seeaydlie Zdsohonuisateswitihihe viebsels 230 and 250. In

hydr qcar bon, conversion unit 100 or_ di spos s t.q,
addiflg oI5 of GG e B2 e bmeady pipn thSFepels 208 pdfngBgo. The
third@R: 23S @& £84PP&HOA 074 E@Iﬁﬁﬁﬁkh&gé With iErdds R Seddrh30 and

and 234 and control valves 286 and 294 are coupled to
intersé¢nging @ secrohdportidnoy 82 #8ichrin ppaesi hgvesindms 28 anthenother end 282.
[upction with the first portio 74. Al t hough onl ne
Gentyifig ehins S0 otmmtnes e B dinei2eS Sy SBeenrard pbhdnd the
anoth&tahd LR BhnfRi ¥ AiMEBe FRBpEEe Yeisk] ZRA FHRIveRER %:Z%l ¢4l serve as
218 and 238 to facilitate, e.g., malntenance of the
an ottlcnsiadly av e Sxed p23fhirbyndaredyaig gas for isolvahin e hydrocarbon

Fur t her. e, drogen can be supplied fhough the |ine
oty Gt HIS cralihvee {6126¢ o278 Hhce% Rgader nbymenly eprtged valves
e o
2 S arrer, el RS B e g 2s0 and

294 iye cdiysied ssthd stqondporioned7idn dpposing sititeot thEametian With the first
passes via qravity-assisted transfer through
deggqu that

cataly
portipp 8%@@%9%&%& onBRIvVeAtP F5l SR deRipieerisshowid bg yn
two SmbiLE aRRE QLS i1k Fol QPR Y1 dD ilital® ¢%2 ai
O?nc%udé’a reduc?%é ve%§%I %58? zﬁgﬁgg %§§§hgﬁge%ﬁQnmnmnmme
of the eandfeovessed 23 by aidingiacikolati@d OF urfiieemoedhivdrogenwas $e lsupplied
320 receives the regenerated catalyst fromthe |ift
though the line 202 to the second portion 278 and the line 264 to the receptacle vessel 250.
The control valves 204 and 262 coupled to, respectively, the lines 202 and 264 will be
discussed in more detail hereinafter. Generally, catalyst passes via gravity-assisted transfer

through the vessels 210, 230, and 250 and enters the lift 310 to the second set 106.
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310. To reduce the catalyst before entering the

reactor 330, hydrogen can be supplied through a |ine
w@2@9arepass t hrough a val ve 324. The excess PYHUBP$1070106

can be vented via a line 326. The catal yst can then

pass through the lines 328 into the reactor 330.

[0040] The reactor 330 can include a plurality of

[003'92f or ’glllené%c &8 106 (lflzﬁlhigglgdéa% E{d&?ﬁlﬁ v%?s%f ﬂ)n affd® &elea%‘lg%e Raction

reaction zone reac Ion zone

Vessah@‘i‘ raacﬁmuﬁ()h The aeducing v2ese3 BV Rceifed the uglnérirRa @atdaBseHom the lift
,. 360, and 370 are depicted as housed in a
31 Os |Tﬁ @‘F‘B‘C? thecetnlyst peforesminiing thereastaes 1}, @M@rogmqanth@esupphed through

d
05,0 500 208998 1000 SADBNRh Dt g 22
TheZ@lﬁB@t @nehdepiss tieslghi the Bhaw2d ihe thmﬁaétsfsm t hat any
unmber of reaction zones can be utilized. Typical

[004{0111e c blfviEREPIoH OZah drcludec pipralifgelorefommengszonek éwcha@aacﬁr@treactlon
confS TSRS BRLS5; PNl R GR2PIE . el Rl ion one

370. AGAPLA Med¥DohEI3 402050, 8801 RIS 7028 pitDsLibukl . a%mgle reactor,
Pat. No. 4,409, 095 (Peters) The zones 340, 350, 360

it shawld bg o deraieod gt sheezones 3400 86 S0Peangf370 can be bOwseR ng phprality of

d bly 620 0.
sepafsle fspclory MARE Gl FRLISahe B dep BB s By pchpgRo mat any
numbérrtﬁ” ré&t¥ion 26ndsthal bk R8lizddt tTy?ﬂeﬁlliJ Ghé Ekﬁhv%fs[o?lt zo%€§ aréQfrahgdd in a

be regenerated. [0041] The first set 104 of
Staclffyicrﬁ@é@rmngmm or §1 de-byriside 1@0Qtars anzm;grb@d rr@bed)rwte tknown to
I. i fferential, pressur ontro
thosR &Y §iflip Ehviob e BplaRl FRT0E Bl B ER AR HRploped io Yg Pat No.

4,403895 (146rs). 206 2Nes 240 35BY3608nB BV caesher KBt Qﬂx@gsfu?é b€ - 6,900

162 can have a pressure tap 156 at the base of
kPa(gegenbpl pog), dessiobly 6200 HI30 kRa(s) €¥&ud 80 psip). 108 QataIIShean exit the

sl 350 05 S8 BRTSIFIIE (35 R ok

[0043] 9Nafhelifrdt deP I(M‘@f 16O R} drobar¥éi (Ycﬁlvéfﬁﬁ)ntlﬁutr RAULALE pHWded with

gases exiting the regeneration vessel 170 through t
sevetdl dgfer§Rial presame eordiroplers, Patteubiiclyf differential prpssemnaroners 162,
ressure i n

16418, {oadgebiny Ct?egrggﬁsg TisecpBellelasnget DBBIERYER g 156 at
the t{ayoif)(hé’?égg}xer\é\ﬁ&hvéséj'lfm %ﬁ@ﬂgf&‘gurm 87 (BE vEht lfﬁl?x@ 268 orin an

psi) between the base of regen ratlon vesse
alterpaity ctendbodendnt) amibe 2R ge[VOS4R] 10T hﬁled;loﬁlfreﬂﬁriltGZahay send a s1gnal 172

ressyre, c rollers 164 and 166 can control
to thp g SR ﬁ%r%v{af%ée H% FUAPR g cgasEaion g5l 170 through the
line B3 eﬁéjaﬁ bengie %ﬁéjﬂl?fefe%tlgiﬂﬁe%met QBfler 189 Lff g@ g& 6@Hi]aﬂ‘gam the

vessel 170 top of e storage vessel
presgilird fnethe hasealf thﬂmgmraloﬂolmseb 1 Tat253 &Ea@m B 71(61631gmylth a differential

share pressure ta 58 connunlcatlng with t
pressiFq e (0D ﬁﬁweﬁ@ a5t thegiggeneradionvessek U@tméﬁhe vent line 228.

es
00 S PP biofrg GG 0P TR ESRIER ERut R e
nitrogirf-doanadming atssglr 186 soexceedhe pedshee inlthe bowsm shakeedeheration vessel
pressure tap 198 with thedifferential pressure

170 qdrihs op1oé Fhemager‘ﬁésebﬁ FG ethertifferentiyl pressirecendinllers|1pé prd 166 may
share]aGpAli'e%ﬂ% t&;@ %5 §9d?mﬁﬁxﬂgat91g with the nitrogen-containing vessel 180, the differential

pressure controller 164 can share the pressure tap 156 with the differential pressure controller

162, and the differential pressure controller 166 can share the pressure tap 198 with the
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signal 178 to the control valve 176 to control the
nitrogen flow into the nitrogen-containing vessel 180.

WO 0481796 an exanple, if the pressure in the PEBEES29D8/070106
the regenerati on vessel 170 is 255 kPa(g) (37.0 psig),
the pressure in the nitrogen-containing vessel 180 can
be at 257 kPa(g) (37.3 psig). Thus, the

dlff{f%ﬁtfafgr%%u?e %ﬁ'bgérqg2 Vﬁﬁg gllffegﬁ%g?l %s@r% ch?llrgifeiagt ﬂﬁdana 16@ can send a

ove't regenera

signuelsab thiton@sid atviad 78 @éontionthe 2dfb gk ﬂdﬁﬁhtballitl Mtrﬁgéiﬁioﬂta@lmg
positive flow of nitrogen towards them [0044]
‘@“@EU%HIy, the differential pressure controller 206
ress ia 8 1 hat commn
Lo B G i S BRI Be DR ot T30 255

kPa@h cBmpsi@mhe ptdsurdint the ﬁltﬂ@%&ﬁ@&fteﬁnhg Resddi2 gORaA b@ht%m@_u(g) (37.3
communicate with the end 282 on an opp05|ng
Psig)- hEhusothe pToggaedaining vesshlel 8daman be agyaingbat dﬂ’arf@é@gﬂ gbove the

sfer I
base AR Lt F0gh ARG EhnESRE o ARED Prpfiheosiive flow of
nnm@&d&ﬁ@@ﬁthﬁﬁn1the line 202 into the transfer vesse
230 by providing a signal 216 to the control valve
[0045h 4. Ugnllsigthh difFeaersial p@%%@@mllﬁh@mwa@temltbﬁ pressure tap

b he vessels 23 he
208 R SRYIEnREIE ST b G FRESH 3o 1 6 Eno T B2 P o
combR@RRted it ¥Hesate t3§Q12 tHat §l@8ﬁla§|cb§ﬁlﬁﬁﬁda¥’eew1th the end 282 on an
enmbodi nents, the controller 206 and the |ine 202 can

Oppfbﬁengmﬁiq ofctlie aoniral elve 894 eThe oB0rodlar2GGnansashes the prsssark of the

i1ibrj I 3
R R R M P A e R
the 16 NaNiotthe oSSRt 2RNS) SlovidiP4 SiknadTh It(?‘fl'xle)éontt1r$l‘5‘\/alve 204,
controller 266 may communicate wwth the receptacle

Addingdydroges 0amhastenehp c@@sbmtmm cefmrm&eemdwctehehdawsel@%(i drel 250

[ift 310 272 royi de a
and g o il L ishe FOTHRE woSly sseh dal fehbe FpaP bl derebo- In
somé BRerhitiR e%%dhﬁeﬂt@ ehd &mERIACI® MaIRE in2 A caﬁ‘sbe%@nltted and the
exanpl e, hydrogen can be provided to keep a pressure

vessdis 268 peh 25 Gtandfe Qlokied t¢ Brrpysia) equiilitriurh efterstbe pslaed 238 and 294 are
acilitate the transfer

250 and the lift. 310
open 1§ SghsFyently Pehs e plbaeake b Gty e st
[0045) Ft S%&Qlarl& 04 @&nt}cmef)@@é by e8mnfulR 2 RGN gl%%c%gbééfe &R 250 with
enter the first set fromt e I|ft 314 an asse
a prashgre ¢dpula8i atlitbmbase o dle 1P (aw iapgeskire tqg2i tadnimdde a signal 284 to
i ne #16 The catg}yst can exit th

the C&PH?f‘?aéth 536% to pEQdfe hyssogep from Sierfipedordodie tepRpcies Il 350, As
an e)@ﬂx%lb HyAr Jf‘@fg cB 65 ol fded %’Eéég rﬁ%ﬁ%%ﬁ%%@tu??ﬁ@%kb%m) with the

he pr reduction vess
rece]ptacds S(eﬁ"sel ¢ andehe kBfy 8he tafaciitaty €sstednstky Of cabdystifrom the receptacle

Vam@ﬁggg&gthe§§3?ressure in the pressure-reduction vesse

[0046] In operation, the spent catalyst can enter the first set from the lift 314 and be
passed to the elutriation vessel 120 having nitrogen added through the line 116. The catalyst
can exit the elutriation vessel 120 by passing through the line 138 and into the pressure-
reduction vessel 140. Generally, the pressure-reduction vessel 140 has the same pressure as
the regeneration vessel 170. As an example, the pressure in the pressure-reduction vessel 140

allows the pressure to be reduced from as high as 620 kPa(g) (90 psig), which can be
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allows the pressure to be reduced fromas high as 620

kPa(g) (90 psig), which can begenerally the sane
W@e@ssuves as the reactor 330, to the pressure BET/URM08/070106

regenerator, such as 240 kPa(g) (35 psig).

Subsequently, the catalyst can pass through the |egs

144 into the regeneration vessel 170 to be

§ i I

2o 9PAEEEE Bresh 8P A he ALk 230 & ihrk iy GUREREBARBY, such as 240
kPafy) (3508£8)C Gubsdquemtty, wesaelysl 8th pabhtroighth@Ris ¢oNindd thend

vessel 180 can grovi de an at nosphere of nitrogen at a
regegeiaion Vepseli lgRde bpregenapted. but not at a pressure

toogy” o SR MEPERRe b IR P E PR Baf T Rlpecn-

contaiingeVdsedl 18O.eTappidioatiisotlingtveiiet 880 dantpr6vidé af a@sphere of
. vessel 210, via gravi ti;gaSSi sted transfer fromthe
nitrggep abyeehely Migicn Piegs e Sybnot 8@ pispsurh sufificieat tgmpedhide flow of
regeﬁgrg%ﬁ%sﬁi PRy ér%%it?fihss%?e% f¥RfFal |y operates in a
cont1 nuous operation or a Seni-continuous operation,

[0048]i | eTH@tapp eealcds er@Pthe APpArh@ab 0@ typieABNAE Sbfide vessel 210, via
catalyst froma | ower pressure to a higher pressure by

gravilygesitied trpagfer: fram dearitrograrcontadming [ oBalol80ty the ins18%. The

the..cat al from+the storage vessel 210.to the . .
reeepr B EPL A Q00 SogRIBPERRERET: aperaionrrs Sircomguons
operafi&i) vaiid thhgpagits 0 déﬁ'tﬁéﬁﬁeﬁx%ﬁerﬁz@ﬁg@%al‘t}it% a (3 wRipAGsure to a

. the control valves 238 and 294 can isolate the
highgrprgssypss by msagnentil seager apesion. 210 from the pressure o

t he.react.or, 330. an . ex le, t essure in th
1004 o, b EFEEG S S A e apasd 4 ' 5 Mg ypoet 230,
genally Be VRIS eI BSHIr Bo6idpeh bid 1h% coRtréINGIvel 208 hd 298888, Closing the
230 can be as high as 620 kPa(g) (90 psig). Opening

conttd ¢alyon$Hind204s ivl@e thedaBt methe alokapw vessel priefemirtie pressure
in the ansfer vesse] 230 to.escape throu he

of th et 3By ARG CFPB U RECSEHE AT e T 5 O h st 255 KPate)
(37.0 bﬁg) %Rj&e thVREEeME Hni%iblfly ftRe GAREQlesdeBbYEcAIR a@czhg%x %&gftnzo kPa(g)

sea roperly, gas fromthe receptacle vessel
(90 pra@s Qpenmgghe ¢dngrol valmes 218 and 986 mB30lowt the pregbure irethe transfer

el SR RO ROLLL 1570 U AT AT ek L 26

M i t | f i
o RPN OSSR B SBRL t 25

can faspthrough the tmader weesd 280,20ugnthe firbteant] sacuaifigrorticas 284 and 278 to
val ves 218 a 286 are opened,

the Vt%ﬁgﬁ@%fé el iRy % o g haatisr pirauge i Bagiorage vessel
250 frbRAMRdRRg ﬁg%@%s ‘Q?§ SR 2 Eﬁg% pr[a@é?l? Hle AliRE }Q@gg%ovtv%gtﬁﬁgq the

pass t he“cat a ySt rom-t transter vesse
storage veptlatliOantoabs ehnd&0esdeh @23 @ oDheeothe varhtvd yaR 282 B sh BB are

openL 1Bk b g TR UiSeR 2o Lmom R vl CH

00sb] Ne 20%wRY L@ LhGI i
[ tLe pressur & Z?vveeﬁtc?tﬁ ?@%Iﬁg*eet;{m&gegsvé%élz%% tggg&teﬁéﬁade
vess¢l@cepthacberoleabes 218 and 286 can be closed and the control valves 238 and 294
can be opened. Optionally, hydrogen can be added from the line 202 by opening the control
valve 204 to equalize the pressure between the transfer vessel 230 and the receptacle vessel

250 to facilitate the transfer of catalyst via gravity-assisted transfer. If there are substantial

leaks in the control valves 218 and 286 drawing gas upwards, the opening of the control valve
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250 to facilitate the transfer of catalyst via
gravity-assisted transfer. If there are substantia
WO e®k®17965 t he control valves 218 and 286 dr awi PQGI/Gsz)08/070106
upwar ds, the opening of the control valve294 permts
t hese gases to pass through the third line 270 and
into the transfer vessel 230 to facilitate the
J, [ i vers
294 rgfélxgl?ut?xgée gF?jEe QB ?gs%ﬁl%ki%ﬁ tq\MHnrc? Bg@ Ez(ﬁ&{ Hoq ns%’r VCSSS?23O to

fac1htlae: thé aagaﬂlextlamfof@aesadlry sthilindt greditig Hr S s b%ﬁsﬁré gﬁafeﬁf in the
omthe transfer vessel 230 to the receptacle vesse
line 2@6 thaf wyoxlimpednthettrsasiar of byt iacsavityeasigtss tansfar from the
Y into t .
82881 290, 0 BEBHERY AEa B ok e 0365 LGy Po n

the welaeemeo tanl preeernd Ak enNgXI thd %eemtoathy $dgehér@tid Yesel 170. Rather,
receptacl e vessel 250 can e released i n constant
thesp gasea Rthedt thaventtline 228 uiNgxt, ithe cagiyt fipouibe yecaptaele vessel 250 can

be rEEERST ALEACALAINEY RURLAuNG AIG L 310, 1T can be

ere vesse Ceneral ly, the

[OOSlilit al yfitr BB teeherhiae cﬁt@%ﬁérﬁ’é}s wRIFed 103 2QaAnd phsse@ S eucing
drogen i ntroduced froma |ine 322 and regulated

h
v essm ﬁQy trnciadlyy ihie saalystgnicss vb@rré@lcmgw‘e%swééaﬁ emiatseedposed to hydrogen
otk 8L, 29380 IR B AT b e

cataless@lpasZidid e edaghdr 330 tieughife 115&‘332'89 Qﬁ(@@is%ﬁﬁ)gen can pass from
catal yst may enter the reactor 330 and be utilized fo

the redupyeg véspej 330 W@umahmﬁaé e“éhx: reSuistaserlcatalysy mao/hagter the reactor

ass_fro 0to e
330 it el T RRERpA T RRREA s SRt el can pas
fron] B0 %&kctol 380 apaREAhY Hne 980 &mh% fhéi 1ﬁra3 Bt f0qEbGtE | th‘é'&ybl@
the overall height of the unit by reducing the | éngth

[0053f pi Premppertnsi208¢an praviderssfeductionean deetadesedltheight of theemit by

re.regi ons, assoc ed wth_.the .
redup @83 PhgTon piuE BTy Rk E e caltbil hadus laver agpsong resions
asso@iaRaGiial @ ré/geh&ail&?vés§élqt79 o g%Qngl‘Pe@ bEdsSittt ?ergllc}hs associated with the

utilizing three separate vessels in a transt
reactap paP-abusicelarly. neidiowg theee gctptaratc a¢sad:1ysrt a trmnséertappgmma e reduce
tenance costs as conpared to a sin
heigp s QU R GGA S BRERG R GORD 6 cOmPEHE s EshEe!

a I :
00 R Ta TR Ll 2 oA @RainA B ! Aamiplch h8erBon conversion
unit ﬂ@@lshbpg:tﬁtd dh stthe mSElyecBe itas desirabzlone 1060 tleeshaightpétiedegameration

react or 33q§ teﬁ, t?f re eneratiqQn zone 160 can
Zone 125iCAMRAISH AR e TPasiindPa figh, (e sessperpion FAlehflrcan icagfain a
[ t
Smgﬁ"i"é@r“éééﬁé F o e el RRE s Mafst Gl AIploRE 36, gn instanc,
the regenttagon ydssek:bmbmty Iothe ¢alestovesseh it thé Gi@droMrbbmtmiu&g;idmlﬁﬂt 400.
nunber. of vess &' Pned substantial]y vertical

MiniggigiRg henyahes @ V%&S tgned substany iy ARrcaleith ee Tsagrezation vessel
170 @a%' 180E: @F o%}%u %gf&ht 488 uﬁﬁ] bl ﬁf@ee%llllq‘tgfayy Hrﬂ I‘106" %%Oaptparatus

he appar at us IS provi ed a ove t reac
440 Jlse)dmmdaed dvevh dieghict@f330he raludé thHedieighn oﬂﬂh&%ﬁitndtﬁﬁl vaRstl 120 and
t he regenerator 170. In addjtion, as discussed bel ow,
the regsperatgr 1 gﬁg Ihaddition, As disenssed belew rihisaiangement can reduce the number

of vessels and differential pressure controllers in the transfer apparatus.
[0054] The hydrocarbon conversion unit 400 can have a first set 404 of substantially
vertically-aligned vessels and a second set 406 of substantially vertically-aligned vessels. The
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of vessels and differential pressure controllers in

the transfer apparatus. [0054] The hydrocarbon
wW@weet®sdN unit 400 can have a first set 404 PET/US2008/070106

substantially vertically-aligned vessels and a second

set 406 of substantially vertically-aligned vessels.

Thefirst set 404 can include a second elutriation

\ tus..440, the . reducin S
firs S E R A B0 PRBRL BB ool R OL RS B B e v
320\aesstel at B2t @Rdeddidn absstEBY TREediRAR Veosk] $26 &R thd30least one
have been descri bed-above. The second set 406 can

reaqtiqg Veel B9 havebesnsdesaibedeabaws. Timpsecend set 406 can include an elutriation

n._ves 140, and a re en
vesL EAEHEHEOAE B FRRG 000 o AR FIRRREN) ¥ porie
abodh AT k11468 nﬁ@usm enCaEpryside Tc@taly%ﬁt%P&@ﬁéc‘bi%]y the st set 404 and
first set 404 and the second set 406 nd are sinlar

the gegondheet B4, tand anesimilar 91k Hds31Q woma’m@bep@mq In

ool AR At 408 B B AR BT By o

remPad dus€hRBeat hitisles C 8BtalR0ERAR oFHAE Id0fng &. 4. ¢ rfsfe@B@tﬁA%E th
bet ween theggﬁ?s 404 andq§O6 |ng§ﬁe Iln%szgsgian nihe

sets 3(j¢ anditidq incthe life 434 andeA6p. | Sushdustope magatwnls' 1mpa<pthpggtnngp by

screens and her e t.hereby i ncreasi )
gl SRt A ko BRiap ey S e S APPERIRG 20 heingenpmge costs
Proﬁhlﬁg thePdeb Ol MEB$RBbN $dBelURD chf AN G ediist arﬁrfgcﬁl@@é dper@oRis.
operatlons [0056] GCenerally, regenerated catalyst is
[0056¢ c ei Gembralhy, maggheratet] icitalydi5d ramitied tirengh 4 hﬁ 4é|4 ahd esteische

et B LD A b T B e
that EQS&EE[ Blousal aVc%nfl'gl“vaN‘jaeéﬁ?"é‘lr bReHbENinTRER dé?aﬁl%ekemafter Uaually, the

~ hereinafter. Usually, the nitrogen renoves dust an
nitrogien remayiek [dystfand mhlotﬁeplﬂe fremethatezdnarated leystystard caarscape through a
ape t.hrou 2.1n colle tor 414,
tine 7 52 iSO g ebloin HeAlustrdtedioRd T b it pedemy B from the
gas, taﬂ@ ng@§ 1@§‘Qanm‘%lcfeeﬁéd Al r@ﬁx?nelaeco ?&r}?rg&%ﬁ fpd :gs%%& Mef pass
to the process The gas nmay then pass t rougﬁ a [l ne
throvgla 111Ra416 dfart dfehanitroggecand@retyeladdmyk kethe lehakation webeel 410

thro g 0 Deoa Ysough bl < P dneeng Qjake Brasige through
|
the ﬁrle?:régggzgn Frggelttl'g%tﬁ%ﬁl; ?In§ ?2184{502 &Vs%hgltécgf tgte{%{] it 4%11 n §u€%%§ut—j:n?ly, the

catak;/sttcahyoa$s theongh ﬂEselmthanmgimstsdflei 18tait suoadgeO/BsSﬁESHEdmd&Mbugh a
) 2 g stora e vessel and Lhrou h a valve 218 via a
valve }]

viapinertld ipidhg F freesspbedb| Ususly, the appartus ¢4{bis
4
SRS St T, ) 2 e vt
vesstlB 01 arainthé érstyvsesael, a28thirddings 2 KU raad 276 66 e, asaheldifferential
third lines 214, 234 and 270, as well as. the
PTesHire FUHEANET 200- pHisspppiatus §P can pesrateabstarially sisaitasap the apparatus
200, Lzégge:pcc\ g{)g-:cag ; 9{5242 ggé&r Ig({lglg&%%hé ke@eﬁt%%lg Qfﬁssgrfs éﬁﬁ{&%ﬁérléﬁtlal

pressuec eptt@dtler2 682 SSaher2(ho cairalifsdpefsﬁﬁl’tﬁ'rgra\&{y BEieRd Wiabsfer directly into
controller 268, Rather, the cataly passes by
the r@f}w&‘gﬁ%ﬁééﬁgt Qanftr?-l% éheerﬁd‘aq%tﬁsp«ﬂ 3129tr€PelVeS the catalyst for

subsequent transfer to the reactor 330. In this exemplary embodiment, the reducing vessel

320 may replace the receptacle vessel 250 and serve as a second storage vessel.
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t he reduci ng vessel 320. Generally, the reducing
vessel 320 receives the catal yst for subsequent

W@ e@psi®ssto the reactor 330. hi this exenpl arpCT/US2008/070106
enbodi nent, the reducing vessel 320 may repl ace the
receptacl e vessel 250 and serve as a second storage
vessel . Consequently, it can serve to receive the

f
Cong&%\gllltéﬁ Eetnctafl ggpgé gogre&%legﬁqe cat ﬁgrrn tggg'ax?s? rg%el 2%0 before
subgeljfidn$ pdadgead thed@Rct6eFB(C ONt al n nitrogen at | east

{¥Ht|ally supplied from respectively, the elutriation
[0057% s s eThe 04 rad #90 carrpergain milttcrg@g @hlepsy parisdlytsapplied from,
resp%ctl he Se‘él%g%tgoat A Xej%%fd) ztngi m%tngtg?gelg)rlg’ {1?.?3%0 trans%er the

catalyeQenad &ohDihe s S 40147a91d¢1aé1se@&&r #kao@t a pressure as
descri bedabove. An exenplary pressure is 230 kPa

(
[005833 pEypigally, thededeperatyn y@selgdD ghn osateahh py:ssqrh gescnbed—

avofl TR PRagaher R Tt n e T80T BT Eh B Bty the

presﬁtﬁ@ ATRAERRE BanieVi 4 IR Hhsi) 8 picREntl@aBd R thed@Beneration vessel 170
Consequently, this pressure differential is nmaintained

fronp@ixiee ith ee M@gﬂne@fflr@meem ef éwerpmtcprdﬁ Ov époedquemty, drisipressure
{ nea I‘ u ncture w
a7t PasH Botiren g e bR LY Eestg Jyppf e base of
the 150554 Gdae Rle jRRASRUViE ihe LiRE avo depkeSant %nﬁﬁ’l'g'btf%{e‘s@ gz'isrs@é"tUsually,
flow of nitrogen is created in the Iine 470 towards
sufficient pregpareis arovodedsosseiunter-Quirens flovhef itiegendf ciehted lin fhe line 470

h f th
oy b STl ioh St T O [y abe R e KReShstivig the
exerﬁﬁ]@rylpﬁrésgl)n‘é?b?‘ tl%@f&%ragﬁg vléEs%( 90, (R/prEsuf) at theZ$le kP @1(391)& 454 can

In addition, a pressure differenti al
be 260 kBa{gk@d psz) p2B0) kBa(m) G4 psig)nt ai ned bet ween t he

utr.iation vessel nd t orage._vessel 210.
(005§, RGO R e e Sttt A RRI G S £ ekl Hisd bspveen the
elutﬁdafon REQSBAT (BarfdQRL 5@BldoBhe 22107 NEpRIAAS. StHfsg) %gﬁﬁ&aﬁm is

26 can conmuni cate Via pressureé taps 43

mammméd by thepecssure ebytroltdnd2@l Tihe passvoncortsdler 4251@nanthnturdcate via

stora 210 and vide a si.gnal 436 to the
presqiRiaPH 37 4 fﬁg‘mﬁhwrﬁw Y, rﬂéf'g‘iﬂ“é&a@g’@ wéssgllﬁ}& apd ghe storage vessel
210 fid 5001R N6l Uhd Lo Palves 4311 |

pr elgs ure ac? %l%e%eﬂol toweaen t aﬁ £ %%?%%al\g gg el$' BFmtrogen
to thd etz ntvieeses 4 L. algasmabsfséie p2és@unesh£f¢lrexkt9.a bétveps the. eliisiation

le, the el trlatloﬂ%g ssel 410 can be at

vess%nlﬂégga gleoqrtorggq)vq@ (265) I§ by @Sl)an%ﬁ X amP ggaéehiatnatlon vessel
410 ya‘:fﬁwceeit ag%%gl%?%f b6o ﬁf’a(g @Zﬁﬁﬁgﬁ lafid He £49 é‘&%ggblé I beata

psi g I'n oper pat h

pmmmm@eﬁbﬂﬁﬁa@gqaiatht to the flrst set 404 can enter
the elutriation vessel 410 via the |ift 454.

[0069 t erlpaperation; His Rah of thestegenernigrhentalyst inthe Hiest sstdOf icam erer the
elutn"éﬁ&% séssé 19 q.tVQ:l thOfeARE. AR LN %e%%taﬁ{ ?%aétp%ssaﬁ:*(ﬁh e eqiutnatlon

catal yst can pass
vessel 410 to the apparatus 440 by gravity-assisted transfer. The catalyst can pass from the

storage vessel 210 to the transfer vessel 230 by closing control valves 238 and 294 and opening
control valves 218 and 286, as described-above. Subsequently, the catalyst can be transferred
from the transfer vessel 230 to the reducing vessel 320 by opening control valves 238 and 294
and closing control valves 218 and 286 and optionally providing hydrogen through the line 202.
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storage vessel 210 to the transfer vessel 230 by
cl osing control val ves 238 and 294 and opening contro
wa 20000879818 and 286, as descri bed-above. SubseRtiEN$1098/070106
the catalyst can be transferred fromthe transfer
vessel 230 to the reducing vessel 320 by opening
control valves 238 and 294 and cl osing control val ves
LQge h
The %%‘tgl %%8 ga%ffl_gdu%&gtv%{%% %%C%ﬁl%}eﬂeg thrég% eYo? g gcﬂﬁ)ét ha leggﬂt catalyst

can 3d0tha mzkc@ﬂBm vik fig: lirRBe0and a6k th&ERU60L he spent
catal yst can exit the reactor 330 via the line 380 and

[006dht er Thenpent cpialyben ehiodiejeluthgionyiesel £ féméhe lfeihﬁ60- Afterwards,
the %&I}ZSE car Ppglsseéhk‘{%ugh ?]getpq ss%rt%fc’rgcglﬁ:tlérg g% lﬁgg,hanﬁ d[1 t‘b the rggeneration

vessel BBy gavithdsistb®fans®s S @lfted the catalysk it hsfgﬁndrﬂe& m@e catalyst may exit
regeneration vessel 170 by gravity-assisted transfer.

the YP‘«EQT@FaUPh sesseltlg0yera ling 47é>g;@ ﬂ@rlé’t - Aftrswerds dhip §Velﬁa§n be repeated

[00(1%?( 13%% ?? E‘r‘g\/\g Y§E¢ fho, ee? gy?el gl’g/e\é%ﬁd%e 8€aeli)fdé%{:ar on conversmn

umt[lso&@?e]tedRe:ﬁe@elraup,ghé &b&rbo%,coﬁeérs@m@mhe@o BXIRARY Afinét set 504 of
enbodi nent of a hydrocarbon conversion unit is

SubSéPeﬂEia&x esiticaliyradigadd wesselsrad laysagond astsdh of euths@ngalbhvemmaﬂy-ahgned
ncl set subst ant i

vessgy el B ot rel RBun b fF 9 TEOR el igpeen-containing

vesséllﬂlfli)t MBhpRdratis ¥4, tHeGadcHredleb@N L, YEE e rSactdP8BE wAble)he clutriation
the first set 504 can include thé elutriation vessel 4

vessgih 1 0atha inppasgfend 4b Heabdicng vesssb 320, Sllcbthetreaetoaﬁé%u watsulsstantlally the

440, 1 d | i h
sam stestlid B PRGR O euabroo hi reonfEa ¢ e the
elutiABnHeGEC] %?th%?@eéﬁlre BefdctigivbsteD @4(5 , QA8 IR reABraftb® vessel 170, as

subst anti sane as descri bed- above except where
descnibeeebayel die hiThéSf’smdc%G cgetrars(iB cetalyst hack-aué farthebetween the sets

st S0 OREE 4 SD rORE AT P
[0063?3 CrijeAn2RPYA: prdiife Lévfeﬁa?béh@ﬁtsa T$he46RaC@B pls@hs fli@ferGentlal

cat al yst back-and-forth between the sets 504 and
betwexi thetbasehaftthe tegerlerdtor 94ind dre hﬂ; 434 caa balOrkPiam@ ps};d’v}mfh can

g, P8 e AT AL 810 LS80, 18 B of HE VBt a6 dhoan example, the
pres8lirf frBhERloEAraRRtERD ’fd‘(%n*i’é%‘é %Wa?%?%ﬁ %%%?1— 369kPa(g)

and the INitft 454 can be 0O
(38.5png)mnd ¢hd resshrerag the base ¢fithe hfy cmeqngaf Boin 246 Ph@N (S, 5 psig - 265
of the set 506. As an exanple, the pressure in
kpdgh@%géﬁéﬂeratlon vessel 170 can range from 231 kPa(qQ)

[006(1{?‘3 SRS ocargnglqéorﬁp?sgcgl)mﬁ%o%aﬁﬁfs 8) o%ﬂg f&@fgg{agél%%fe

t he bas the I'ift can range
cont(o$15r554ﬁ$5@) 550, 265 5 KPalIg) diff&8ntinl pedsgire cdriddbiél] 540hﬁn have pressure

gdrocarbon conversi on unit 500 can al so includ
taps gp§ preh oM prediag Methcrsprecty e the base of @asegea%ﬁonaveasel 170 and

the BASPof IR 454 | ?@%@?ﬂgﬁhu@ RS CortfUite fef GRS 940 &h s@ﬁooa §8fh1 BAY & the

pressure taps conmuni cating Wt
contfod sfiec 1 48/ @ldya sigrae S6aeonfroltvab ek eyenel St tbﬂre‘gﬁlﬁﬁ@ thé ptessure
and the base of the Iift 454. The differentia
diffeggngalheiuccadhs base pEthe sogsneraiiorsesser! 4 7Q prhthe bmef ths lithd54.

[0065] In addition to the lift 454 containing air, the elutriation vessel 410 also may contain
an atmosphere comprising predominately air instead of nitrogen. Consequently, a nitrogen

bubble can be provided in the nitrogen-containing vessel 510, which can function similarly as
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control valve 148 and a signal 560 to control valves

424 and 514 for regulating the pressure differentia
Wheine€E63 he base of the regeneration vessel 1FOI/EHS2ZH08/070106

the base of the lift 454. [0065] In addition to the

lift 454 containing air, the elutriation vessel 410

al so may contain an atnosphere conprising
the ﬁﬁ??e%rgoﬂ%% %Y%E% é%@ }esg%?%do zIb 8 getgﬁlate%% Stﬁé*éﬁ‘?fé%e'n&l p%essure
conmltewmnssmmdassmt@ SepuREsht a@ﬂd@ hem&y SThheCEiribtidiC¥dsdN 410 and the

simlarly asthe nitrogen- contalnlng vessel 180
90“%@#@ﬁ§§éé)above and regul ated by the differential

o0 245 G000} |65 05 SRS B DR Bt oo
valve 404 ageuali9 She hir Zkhbvel 806 Gon the tégen&htea Eatal zétﬁﬂd ‘éﬁasé‘s@ipe through a
410, air can be supplied via a I'ine 422 throu

line b tnivh dyscoliecipp 414.Usuthe fiyst collpstoart 14, duptmanbe mmved fiom the air,

o] P EROEE AL S S LS4 Bl St
vesséll4h0 h b te et dTehre@aRViRations OPArt BEtha ik caryby eBydleiybakld & the

pass through a line 416. In this enbodinment, air
elutmuogqu%spl A thiough & hoe #2QUby passing througbgeralvei ) 8¢ é\mogmr at of the air

passhac g Hs e FS 4 e iRmel A line o lhas S B G 450 v
supﬂlj/ R 14243 40 B tiR38Edndehef b&r@é‘ﬂhe air EQ{ Neeptﬂ%egl frA Rt Mé&tor 414 by

the air passing through the line 4 can travel
passmgrtbxlspggh alih¢ fE a@ighrengh pegrdrol Malve§ht.a val ve 450 to

(0GP tha iR ety i snal ot Bin REatomals hipin i 520 passing
throt @é&xﬂoﬂvz{w@?zﬁ Bengffly 1 perAin GO irBbenV@n¥niRd dessel 510 is at a
[0067] The nitrogen- contalnlng vessel 510 can receive

shglmytfu@gepressfmlr@uhgm the shnmmdﬁmepw 19gnd Bﬂ@tcg;bremm thetmiging of
522. .General | the ure in th
atm i e SR Aramerly Fhe ke and BEeosth: A hg Smglacf (rersspge of the

elutitB8 SHdsel 41088 2157@3‘&&('3 9 9 'ﬁgl'g? Ehd'@e pRhSuré d8na 8@ragd Qeds@ 210 is 241

prevent the m xi ng of atnospheres contal ning,
kPa(gp&pdsig)cthy nitaigen-eordaihing vegpehs 1 0Asn haveexpnepue, ofi2H8 kRa&(g) (36.0

psie SEOBOKG: y ihaet AU PP esrel S PRASKE bPRyer a6 kP
(0.5 p$) ¥ ré‘s?@&gc) th%%ﬁmfi)atfbﬁ'v%sel At tﬂr&@&@ d?t?é}%rﬁi(a[‘bf‘ﬂkPa (1 psi)

vessel 0 can have a pressure of 248 kPa
withpedpgdt.to Mersemrwgervesseh2l(i t r ogen- cont ai ni ng vessel 510

100651 1, P Seia Biran HHiehigheriFrsae bPYELbes oo tiahegure controliers
548,?@95%3%‘32%1” ﬁ{étth@P 9 %Zu F,gcg%gfg 'tﬂ t‘iﬁn&?%lg?&%lo and the

e storag vesse mal nt ai n
njtroglm-mmmgimg vesseRSIOU The diffdptraial priessuek doh&bﬂaents’ma lcaipc @B ii€ate with
ontrollers 548, 550, and 552 can regul ate the flow of

the elyHatigRcrepiel # BN thesterage ¥essel 20 dviRgeasdus S54and ok aKksend a
mgn:ﬁ'S%b ?@%tr%?%l@és%ﬁ%ngggfﬁl coRtrdt: re ﬁ&th &ftﬁé ?E&r Eknr into and out of

pressure controll can cohmu
the eeitmtrdnatemm MeSEe! di #drontéu grebdige Sdnbroflgres Noasgedonddbhistit@via

pressure taps 554 and 558 and send a
pressure taps 554 and 562 with, respectively, the elutriation vessel 410 and the nitrogen-
containing vessel 510. The differential pressure controller 550 can send a signal 564 to the
control valve 522 to regulate the flow of nitrogen into the nitrogen-containing vessel 510. The

differential pressure controller 552 may communicate via pressure taps 562 and 558 with,
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signal 560 to control valves 424 and 514 to control,

respectively, the flow of air into and out of the
w@kwv1763 on vessel 410. The differential presBUr/EsS2008/070106

controller 550 may comruni cate via pressure taps 554

and 562 with, respectively, the elutriation vessel 410

and the nitrogencontaining vessel 510. The

' I r r igha .
reofl 1 B, B RlcRESRIH S 90150 LB D% Ry rlple s sena
5641 the@getiolivalve 52 orRupylAeg Riteeet & thé AittoyasekaiBihf vestdlS10.

differential pressure controller 552 nay conmuni cate

Desypbly.Jherissiuee fubple S eiirogae crssigs pnitiegenegasdlom pwpids theressels 210
andgi@)rogen-containing vessel 510 and the storage vesse
), and provide a signal 564 to the control valve 522
[0069pr  SIYeyitiog, the Eartﬂ?@ Qart B frdiRfolel TSR EpBhchtiin\@ssel 170 of the
vessel 510. Desirably, the pressure bubble of nitrogen

secapdegit¥8 tathsiclytogon vgass! 41000 theolirst w6 S@heiandidistiraititizipg air. Once

. 0. 0 hi..operation, the cat.alyst can be .

in R E s T R P o R R PRl e tine 518

to (Ref@s@n$6htahdfy tedscl BR). efﬂétfréﬁﬁﬂe%tﬁéwen!&@&aﬁfngt@%el 510
first set 504 via a |lift 454 utilizing air. Once in

shoyld be Bightenpughi to sepaeaie e gases in baehinyation yasselyHdsing ithe storage vessel

ity.- ' d f h h th [ 518 h
210 8K pb YRR el BBl b R e e eR R T T
[ooTotr OMe?gﬂflﬁ,itﬁ@ OEAIYE B Blavity-BssifQUt A sfRecdh 3l tﬁfH}rl%g khe apparatus

to separa e gases inthe elutriation vesse
440 3¢ esanibedponvggadintodid redudnghiske 330t Afftepyeddsy thetchtlyst can pass

catal yst t fer | ravity-assi sted transfer. [0070] .
throlé%b@géea&g{ E€6,11§¥ ﬁrgwgéilsgp ttr%ifgbtp 5(\9{1‘{93?. lglggqc bgas m{d exit \Jla the line
3801 A@BSTLds, ARApAALRtalyr @HYB rhipoABPEY Al 3f6éﬁ@liizilzi‘%nitrogen, similar to

descri bed-above, and into the reducing vessel 320.
the Intst Hidwad 344 desanbahatmivy.sNitreen pasiss subploadghom He alwdationrvessel 120,
d330 %y%%ravity-assisted transfer to convert
as dgohPgaP8Gns and exit via the Iine 380. Af ter war ds,

[OO‘ﬁlT? SRABLyaER! k¥ athlysian Betef M RRAMHRY Y B0l ffile G set 506.

utilizing nifrogen, simlar to the |IFtS 310 an$ 314
The datslysticoe gassitlreegh (e presgearaiactidnevessed p40 @l the cagendngion vessel 170

. elutriation vessel 120, as.described-above. [0071]
via ivhraRelrigs rapsle aed exit yehe ing ol e’lﬁ’etr?%n@m;@ FL%&YF%H repeat the
Bl A A S RS PharkB. syl DRl A Y A0 g i s
[0072f genikefatring o ¥ies 4 adtill hnbthet @ qyemplaryhalsdasiondohveasisd it 600 can

. .and exit via the |line 470. The regenerated catal yst i
inchids } freiseL04 hascoge Feb, By aHYEHEHEDR Fioh petOVAZBNO PGPS may include
j -1 alil [ - t 1] -
A T S
vesseln ptiinets gaavigxesiptbditrynsity df catalyfidrone omaertisd wxt. Ublioteo®&creating
can include a first set 604, a second 606, and a third

thregssets fygsselegamhelp o Buther rsdire thi ovorra! hraght ohie wad 680, andaflow the
. . o
use o0 HERIR Dt S AR B BB ot

the lixelilbddfgna ghityovassdustte protess npicty. Cdtaloaicad Ystonhe@dbeeen the
to the next. Moreover, creatinqli N ) o i

sets 604, 606, and 608 by lifts 310, 314, and 614, which utilize fluids comprising, respectively,

hydrogen, nitrogen, and nitrogen and can provide a constant catalyst flow. Generally, these lifis

310, 314 and 614 have been described-above or are substantially similar to those described-

above.
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three sets of vessels can help to further reduce the

overall height of the unit 600, and allow the use of
w@e@anenepressure differentials between the oxBgEOS208070106

hydr ogen environnents to reduce the likelihood of unit

shut downs due to process upsets. Catal yst can be

conveyed between the sets 604, 606, and 608 by lifts

0, 314 4. which ptilize fluid i Si :
looiéspeg ?9@?§¥6ﬁ%%¥8§@h§3%ﬁ?t%ﬁéﬁ?oaﬁ'S%ﬂ?ﬁ%ﬁ%higﬁgéggﬁonvmmel
140pérfad rdgen@ratiof $¢s361t1 70 dsdle¥Fbed-hboVe. FRBAIRIgEY gas! R the elutriation

lifts 310, 314 and 614 have been descri bed-above or
vessgt &205¢ap de aflizes tp yraggferidattyst io this§ 814. In one exemplary embodiment, the

e S B PRl bt S B 08 e o1
can¥e$3 &Pa 46ki). ameh iacrt 8 eNFedutON ¥RAGA froh! O kPAED.3 psi) can allow the

.descri bed-above. The nitrogen gas fromthe elutriation
unit A8 depperate Withre dsestartioleianeedfor wnit wpsatsf er catal yst in the

jft 314, | | nbodi ment .. t h
0011 o7 s L TR S 20 Pl a5 S Sy 200
as dést@ibanshdvbe Geas &Iy hitfoden IsishitpiRi4o gRR1GatkA leéE’%l 5% through the line

psi). This increase in pressure differential from
422 japd exagssnifyegen cemhe suppbed totthe Liftiol 4 820h¢ bnaér ate with a

003 6Bk B SFR Gar P e L cbimiaisesel 40 U DeuSap Hbes
descibed-ARPRT @akkdysLEOM RSs AR Hd LECRPANS 3@?{69&1@%&25 ?630 by gravity-

nitrogen is supplied to the elutriation vesse
assisted oangfert he |1ine 422 and excess nitrogen can be

ljed to t lift 614 via the |i 636 0075] . Th .
100FP P &ipe o Heamning T TBS e ¢l SAt PR CoaLENS I rarqhe 1 314
. d 1 - -
can %rt’t@r th€8airAfion 3&sela20dERE Edégzlgsqtc%p?%sg b?f ggagltﬁ%}ﬁ%sé%ﬁ%neﬁ§ from the

romthe reduci ng vessel
clutgatmmivessak Kl0shedh¢ passsferedudtion 763sel MOppet dteromds into the
begi.nni n j the first set 604, spent catalyst

regeﬁ%{g‘é‘?‘hbesg‘?lm B%%raV‘iW‘?SS@teﬂiraB%fﬁr'ent er the elutriation
007MESSeh " hty '
00T bRl SRLRNED JE0 PRSSs B 15350 e APty
can grtgsbalig 61 ¢ cu hstpartiallg s|iplidd By navoderafrbmrikiesedsnd ¢lti@iatidievessel

eneration vessel 170 Q&Qgravity-assisted transfer.

re
410,19 313*?1] thasgcand ghufrating vessel 4189& Hisrsaeandisey/Q0§s dihe patalysti oan pass from
| r - Al t ar .
e b b1 BOARRR DY SRNBIARKe AR, B0 B o
recepthee sessealridOptha tathlgttican emesthe lifi410 supplied Migrhytfoges econd
elutrjation vessel 410 of the second set 606. The

[0078ht al {hstcatehyst pay exit the Mk HE aad grter the reshicipgysese! 320 Subsequently,
. It - ISt fer. Aft
the %%fytsﬁﬁgﬁ‘t&ﬁ{ fhe rg&g?‘g)gf%&?ggs@éﬁ g?%\é "S’asglgtg(tl C gé]sz?rélétp t}?aarﬁgcrtor 330.

e recep

Afteecdretrtinde hlytlfotbarBd:Dstsapi tHegfewichialysyrtlap@eithe [A6(68330TReugh a line
catalyst may exit the lift 310 and enter the reducing

380 yndsaidr thppleft 31t togeppabihe cycuit he catal yst may exit the
000058381 R A SRR L PRl i
storatgf] ??SégnhZ lg lalﬁ(li ﬁdegeﬁﬁratfo'iht\%hééﬁ 1707@% Rpréviddito pREdOd prdstlire differential
of 7 kPa (1 psi) between the vessels 410 and 210 and a pressure differential of 14 kPa (2 psi)
between the base of the lift 636 and the base of the regeneration vessel 170. In addition, the
elutriation vessel 410 can have a pressure differential of 7 kPa (1 psi) with respect to the storage

vessel 210 to aid the separation of the atmosphere of the reactor 330 from the lift 614.
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380 and enter the |ift 314 to repeat the circuit.
[0079] Optionally, one or nore differential pressure

W@ 0wHooI9Er s communi cating with the storage veRGEUSDI9070106
and regeneration vessel 170 can be provided to provide
a pressure differential of 7 kPa ( 1 psi) between the
vessel s 410 and 210 and a pressure differential of 14

a ( ' en.the e qf e lift .636 t he
(o0ff2 (RRleh EPERALNS ARG Ul B ek ool Eibgher
tran€feréipph@tus@tan ©8 96lizel Ascarxhape, idstBiESIHE Sparatus 200, an exemplary
differential of 7 kPa (1 psi) with respect to the

appayiygs b sudiss @l vaprelysy lockaheppenlls éystepistaden Figt S epdcan be utilized.

f reacto QO fromt lift 4. 100,
TheRpFRRRIROS et & GE IRk 1318 SBB0 Ao ditnbgrP and a
thirdl@Raibeb@rd. ahesean edhlnicit8kafhahe ANAAEBUIMRDPFRBOD € permit

utilized. As an exanple, instead of the apparatus 200,

passage ehcatapistlygrappatsaisied trgoger. Hadivulisly acatedysy edneaner (thecfiest chamber

e R e e DR 85 s,
Exe@PRIPEAvR0 lock hopsRdshe aRBINB&T in@39, PANbs24 506 7t @hrediR@Sod) and

840. Lines can comuni cate with the val vel ess | ock
4.87850P€yecBAY)-t 0 pernit passage of catal yst by

ooy e ARERR Pl B AR S5 it iidpaobR B Ran e devices,
sucht R HAReS RE:P P incRRIDR Hr&38t BB %iii&g Ef b8 &ddkdifing oxygen and

chamber 840. Exenplary valveless |oc oppers are
hydrgperc | Fostbarmiare, WasousaessunsiclsfferantBikt)ave Bedn@esaibad-@biyveaitdhould be

4,872,969 Ari. ...[,008 Al t hqugh not di scl osed
an iy S Bt SPE Do b et g e Bt iretiy pressur
diff@Mial & haSH UL RFah@Sd Gt d @it NAIVES grefRPtIRSanddSEAhbEDs Lfsets, but
prevent the m xing of gases containing oxygen and
also medrrograre. greatert lnegthoofqmipmg ab cusppee ssalesset pfdssure diffeadgial. What
. _have been . descri ed-an¥§, it shaul d be under st ood
is miig e SRITL TSP QR RERRaNE Py chem ey g slher sitas control
KA @in b ulliRAUE e T hd §r&hiteHel
e O e e 3] 4 PR Sl
surrpmdingysssalssed/or limast Inddiitiomuny axdfable dingvewtler mhebgtded, even
of piping as conpared to a | esser pressure
though PReGTGAEY IS, Cin el VAP d Bt ks hegF Desdrftppssed above.
[0088] SCUFHRGuARANG e@d’b%rz{t?%ﬁ,eilt ¥ lféﬁ@@gdbtﬂﬁtyoré%ﬁilﬁg%{he art can, using the
sui tabl e control nechanisns can be utilized to, e.qg.;
precedifigd¢scaptiarh btiBzothe prdsemtgavention 2o s @dlestrexpene s The pretdikig

surroundi ng vessels and/or lines. In addition, any .
preftadispgfiHC eMRe Wn{gar@éhq@{?r%éo b%%cal,strg%:ﬁs lpﬁélyglﬂustratlve, and not

imiSReLhf th j e r, I vent |ines,
hnnha@ibtegﬂg§¥g%%§§g ‘%‘%ﬁg_ P@gg§%§ﬁyﬁﬁgu further
[0088] abdn alid forsgoirg, alb tddgeraties atelsat fopthamskirédt@tinidegitebeCelsius and,

art can, using the preceding description, utilize the
all pisd erGeRtpgnt 18 RY tesight-ciniess pBsEwisg indhigatedThe precedi ng

ef | 1 ' Al e ore. to bhe
st ST SPITTR B ATTEL  v
esserfifal ti@adi@ivticn dethisthvéli@ndhg ol @isdin depaiti@nFtomate spirit and scope

what soever. i ) ) ] ) ]
thereof, can make various changes and modifications of the invention to adapt it to various

usages and conditions.
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[0083] hi the foregoing, all tenperatures are set
forth uncorrected in degrees Celsius and, all parts
W@rwIpEeEnt ages are by wei ght, unl ess ot her w B&I/US2008/070106
i ndi cated. [0084] Fromthe foregoing description, one
skilled in the art can easily ascertain the essentia
characteristics of this invention and, w thout
CLA@W@Iting fromthe spirit and scope thereof, can nake
various changes and nodifications of the invention to
adapt it to various usages and conditions. CLAIMS: 1. A
1. hydt bydobeborcanversnanitynid), (sHfHsinggonpri si ng: a) an
apparatus (440) for allow ng the passage of catal yst
fréh a |3BweParpiug 6440) orrabloying thpapsspeecafsatedyst fipm dlpwar pressure
f j (340); wherein the reaction zone (340)
toaﬁ%%%{lggm%ggggerated catal yst fromthe apparatus (440)

by byr aviatrgactisg iz6ae@40Y; anefedn theZeactibh@ohyBUOLRELIOE regenerated
conversjion unit (400) according to claim1, further

catafyshispndbeanparaten (G AP raraybl-assRRd)raasigrat | east one
. e b . .
2. SA8F MU EBER bt SOTREb PGl Akt Hipprises o

reduding el (IR0 aie@AEdsOEnenRS&RIN Veds0)3 308 E@hM@sing the reacti%n zone

regenerated catal yst by gravity-assisted transfer.
(340phe hydr ocar bon conversion unit (400) according to

| ai > | ULri ati I
T s LR SRS i 0L B3 o0

recebled rgReried sahlychOdradntagistddanster. vessel (230); '
wherein the elutriation vessel (410) receives

3. r edbabydoerbemeeivgrsiongmat G00) focordirgztp claim, fitrgher comprising:
re | on zo .60) and the storage vessel (210)
reggggég&#%dgﬁg?ggééagé;aIyst by gravity-assisted
tr @iéSdp@ﬁrafdsQMO)ffﬁrtﬁérlébiﬂ[pﬁbés%tUﬁgéﬁ%ssél‘{iﬁ)) aRBd trah8¥er vessel

e

turn, the storage vess (210) rel eases regenerated
(230t al yst by gravity-assisted transfer to the transfer

e | .(230). .4. The rocarhbaon_conversi on uni.t (.40
b SBtsh ¥ Sl aqm iGN ES AR R kR st e L3 rom
the re4didatidR Gohd@ 685 MHPEE sNoPHSVessePLAD) LRHVE] RgéhetdtéBlatalyst by
at nrosphere conprising nitrogen and the reduci ng vesse

gravitgagyistedHanslerdran tatamvsspi €4 ) codypniteinntye storage vessel (210)
et AR DG B SRR PR £,
4. el uhe hpdroesibyessifrs(ohhit (400) according to claim 3, wherein the elutriation
vessel (410) and the storage vessel (210) contain a first atmosphere comprising nitrogen and
the reducing vessel (320) contains a second atmosphere comprising hydrogen.
5. The hydrocarbon conversion unit (500) according to claim 2, further comprising:

an elutriation vessel (410);

a nitrogen-containing vessel (510); and

the apparatus (440) further comprises a storage vessel (210) and a transfer vessel
(230);

wherein regenerated catalyst is passed through the elutriation vessel (410), nitrogen-
containing vessel (510), storage vessel (210) and then to the transfer vessel (230) by gravity-

assisted transfer,
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a nitrogen-containing vessel (510); and the apparatus
(440) further conprises a storage vessel (210) and a

W@ e@ndi®ss vessel (230); wherein regenerated car@l/ys100$/670106
passed through the elutriation vessel (410),
ni trogencont ai ni ng vessel (510), storage vessel (210)
and then to the transfer vessel (230) by

6. gg%{gt%?xg%h%hﬁ ?orﬁx"ggsgcﬁ lgl‘([:l% @ r08 J&S{(ﬂ/%{ ﬁxtngbo r\lvvl\}g:rem the elutriation

vesdeh@t16) cdmtaias arommossited cc(rﬂﬁr&)ngmﬂttﬁd Mo gdh- aim@ﬁm@%ﬁ“:el (510) and
conprising air, the nitrogen-containing vessel (510)

storagfavesscd (%@é CQEAIE SN AAPNCTE SAMRTIFING mitgreeBeprehereducing vessel

[ uci ng vessel (320)

(3%@3%9%4%gﬂ%ﬂﬂb%ﬁ&%%ﬁmPﬁBﬂ%kg&ogggg hydrogen. 7 . The

7. hy dﬁmdﬁdhﬁﬁrbﬁﬂ Bdeessi @Nuriin(S00Y &Q0)diBCL Ny wWherdh dieMpparatus

ein the apparatus (800) conprises a val vel ess

(8WD§€¥WH§ﬁﬁEWﬂv@@@ECkémPPQK OQlydr ocar bon conversion unit
(5 I

5. Voot AP RSt Srfuriil Goob SR B3R 4 s B cluiation

vesﬁU@lﬂD)ﬂ&ﬂﬂtzﬁhé 3 @inospHRre coﬁhmldnygﬂmmgtaﬁthz &onver si on uni t

(500) accordlng to claiml, further conprising:

9. el Uteihadiosprbor semsiersiomgyt (SR0hacseriingstorcdainick, |f@r|thev ég@énsmg
(140) [ ation vessel (170); wherein spent
caégfhm%ﬂﬂggggggﬁﬁ% the elutriation vessel (120), the
pr as;ﬁwsmrremlbn@essvle(saej afd40), and then to the
regeneration vessel (170) by gravity-assisted
t r &ﬁ%&e@?raﬁmVesFﬁle(lﬁQ/)dr ocar bon conversi on unit

egén? %g%x? ca&%@é@ag’s’es gh%s'tga)elu ) 1o\é|evsé§s%£€1 2%1 Jﬂ(])g pressure-reduction

Vess‘élJ(bﬂC)ﬁl@ﬁdl Heh Yo MRIrEdetiatatiyn edseRa36) H}ggrﬁﬁﬁﬁﬁk@fsﬂgdﬁfhnsfer
cataI%st by gravity-assisted transfer.
The hydrocarbon conversion unit according to claim 3, wherein the vessels (410),
(210), (230), (320) and (330) are aligned substantially vertically for passing regenerated

catalyst by gravity-assisted transfer.
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