WD 2004/ 033589 PCT/ US2003/ 028561 A METHOD FOR

PREPARI NG A SUBSTI TUTE FOR FRESH FLUI D CATALYTIC
WRAMRTSEATALYST DESCRI PTI ON OF THE | NVENTI ONPCFU820§3/028561
of the Invention [001] This invention relates to a

met hod for inproved fluid catalytic cracking (FCC

catal yst managenent by preparing a m xture of two or

mor e ok METHOD FORR ARING 4USUBSTITUTER QRFRESH FLUID
untreated FCC equilibriumcatalyst, and one or nore

FCC additives for GABARYTHC SRACKINGLATALYISISh

catalyst addition to an FCC unit (FCCU) or for use as
suppl enental catal yst addition along with a reduced
amount of fresh cﬁé‘ﬁ&ﬁ!PH&NQFo’ﬁHEdWEN'FIQBU.

BACKGROUND OF THE | NVENTI ON [002] The fluid catalytic
cracking (FCC) process has been in operation for over
50&5@.&%&!&&2&@0% t hrough many changes. These

changes have been in the well-known catal yst and

addi ti vé@0HnpiTtneiaventiarhrelatps te asaethad farintprased fluid catalytic

SRt o8B RS RREbu roP Bl P o or moro of
r eﬁ'leisﬁ,alfréét@dtm_el@;_[mibﬁﬂmF(gt)aIy§l§%h¥§ietdﬁf:®g%ﬂmﬂriuﬁﬁ83talyst,

result in a significant reducCtion in

op@PdanePraBetsEahdddipies fetuseoas epsithstitute fenfeesh catglyst

0Q3)::A i 1 SteSAgpif | ' f ' ECC, ...
cararyen il FCCHRi (R Hear LSS HS By RlpmaatRafeiat saditon
Paglemy withp biredicethamounofARssHoektalyBt addition & fRIRCEU. C
Cracking (FCC) Catal yst and Additive Loadi ng Contr ol
Systent and in the :._o e Lijlo_ert U, S, Patent No.

5, 389, 236 " Met hoc2@R&CRIPNTD OIS THE INVENTION ; ng

| nt rodugcti talysts into FCC Units", which are
iﬂcg?pg .I d %[)eﬁgrd:? Alyilc kpﬁcﬁm Wﬁipé@ﬁ% has brpa in
P 0 R oA and e S B fEn Hfeis. Toese
addnangasshham lwerF'mbled : V\%ﬁknmvrscaﬁaqshaﬂé acldjiivey ethpibygsbin the
systens_  have,noted inprovenqents in,the operati
STRIBEPF By rel A8 eohaRica ARt (Feeess) chaflges: Ja fisidst decade
Caghey Abé Behld MBWURAEBNstaRt FRSSUADENE FERiZaoR A PYGSE FCC

uni t
catalyst management can result in a significant reduction in the FCC

operating costs and improved FCC operating stability.

[003] A first significant disclosure for improved FCC catalyst
management was disclosed in my European Patent Application No. 0 408 606
B1 "Fluid Catalytic Cracking (FCC) Catalyst and Additive Loading Control
System" and in the Bartholic, Lippert U.S. Patent No. 5,389,236 "Method and
Apparatus for Controlling Introduction of Catalysts into FCC Units", which are
incorporated by reference in their entirety in this application. These two
publications disclose an improved method for adding fresh FCC catalyst and

~ FCC additives to an FCCU. Refiners who have employed these systems
have noted improvements in the operating stability of their FCC unit (FCCU)
and reduced catalyst/additive usage, which translates into reduced unit
- operating costs, and more on-specification products. The use of these
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operating costs, and nore on-specification products.

The use of these 1 WO 2004/ 033589 PCT/ US2003/ 028561
WOIEMEIBYr FCC additive addition has been w dRET/US2003/028561
enpl oyed. However, the wuse of these systens for fresh
catal yst addition has not been w dely accepted,

because it requires a fairly large capital expenditure
andystepisa‘oe et additivdhaddidan sibs bgehnvadolyemabysd. However, the

N8 BEIRE RS stare el e sharmtalishaddton i Khesn widsly accepted,
Reﬁééédé%t it ARG fa?’rgr I§ﬁ;§é it exﬁ@ﬁ( ifirdand rE?fa%BtgneNPof the

5, 900, 383 "Process ncreasi ng t e Activi
Ze@XlBtllEg teah sotslysj skaage dopperofSbeiRGCU. which are

appl | Caldah. v & BRGealt. suid. o P HRlcBbls Igh 4t Catalyst

enRBhetivationt BAd e BArAbIESAREIULS ] PafeHiNOa5 BODB8 D Process for
i ncreasing the equilibriumcatalyst activit t hr ough

f oknereaping the A@tmfa{fcérzeéxﬂtet Gontainieg Fagiculate Sslidgatvdiich are
Fqﬁc réfe%rlﬁﬂ@f&%% i heir érﬁfpékll_\{ i g@ gﬁ lc?a(}%n ﬂierﬁ are

ovvn processes or renovi

pr diselobey phbcasads Wh!éh enalﬂa lﬂ)ﬂ thbrreum efFelysquilieridm rca’talyst by
what is referreq "denet al | zed

e qETaBIS eRsbiim GSieis! eRtiy Jarpusiers g Witelis refesred fo
an -1%“ %ere%in%tﬁélﬂdc %gﬁmt)ﬁ[mf,%a%(gxﬁm in the 1950's

renove rom hi gh al um nia FCC
equi | i bj00&In chhereyare. al%well-;knowesmocemsffur temeoving deposited

et gl Hoth SoHiiPRy Ecasehet o ogpaatis referred to
d%irb@é’"délnéia&ed’é&@ﬂlbmh‘ﬁ FC@cﬁ% 97On%u‘éh ;ﬂrécess known

|ncor orated herein by reference re recent
PEME Cowae prginaily da‘a@oped b ARCEfindkel 1950 g qmdo‘tﬂfglés to

adP %ﬁe@%@%ﬁ@ﬂ%ﬁ 4 EEl Bl PRI iy Brocess

| avéefuriicrerseldpedrierémoed nﬁéta%sfrdrﬁ&e&m’c PC@@GF@IIW!HT’I
is described in U S, _ Patent . 046, 125, which is

i eyt aﬁ@aﬂﬁ@v@ﬁrD%MErTe@r@p@ﬁ@ daacnbﬁ@m b.$Patest ble-
t h@BBé qight G‘Vhf&% n‘?d?)rb? héi%lﬁ Bg réfi%@aﬂé nlﬂ{)ﬁééfé%eﬂfly, Coastal

et al are de
c a(f:alppsatldrr drmtfh&héraeﬂna@ thla pmmsio demeve hoethls

O b Aph i e Blsrbalivhy fehbdvatbn or Yeditid catatyst.

This latter process is referred to as the ACT Process and is described in U.S.
Patent No. 6,046,125, which is incorporated herein by reference. It should be
noted that demetalization refers to the removal of one or more metal elements
that are deposited on the catalyst from the feed and are considered fo be
detrimental to the FCC catalyst activity or yield structure of the product of the
process. Among these metals are Ni, which increases hydrogen production,
and Na and V, which are also detrimental to catalyst activity.

[006] Up until now, the typical refiner has added fresh catalyst and
additives to maintain the desired catalyst activity in the FCCU and has
withdrawn excess equilibrium catalyst to maintain the desired unit inventory.

-In an FCCU, | estimate that only about 30%, more or less, of the circulating
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process. Anong these netals are N, which increases
hydr ogen production, and Na and V, which are al so

2904 4l to catalyst activity. [006] Up untPCT/HBN03/028561
the typical refiner has added fresh catalyst and _
additives to maintain the desired catalyst activity in
the FCCU and has w thdrawn excess equilibrium
catcates}mt invendenyrhas a suhetauwuaawwamnwtyv ditecstiier 70 wt%, more

o oF e, is refetbvERPe g Rt o B 36 30 heariseiins dbe activity

canatnesmromwtmg mtﬁ!yhﬁﬁa@c@@bﬁh@éﬁ fréin @ﬁ!gq‘i dﬁfkésh catalyst activity
activit Th ther 70 w% nore or |ess,

rel %V‘?'i)’)épv a&i‘f’ g Yy tihs yses &I‘éﬂ@thItDtesfhmlGO%mefwbe activity

pay fefid.as VAR 10 Yoweh mbieSuey e tyAthpand 8t a standara

acgas oil yeed n merqptivdyvtmmmldi\ﬂded by teq ugmquo-gconversmn in
st un tlfythe activity (defined

as o el Ress dribtn S s a@emcatalwéa@fﬂntwdn &chipisshsCCU
rrﬁgfﬁﬂfﬁ%adrﬂac WAS ot'd 33 ??F'EU?L&({}P\\?&?&@&% i éé(tl\}itgstéstl{mltt i.e.,

di vi ded the quantity
EY ALY, DDyT&as&sS)d qrhq §r¢sh chtalyst actilitytriight beﬂa 38 (for 93%

2 STV B 8.7 3 ety andhe dre A tafiet Iveniory, which

70isddPnethinds Astdiredhe eﬁumﬁhu%a@éiyﬁo%)w' PheTheRicabfyst

13.28 (far 93% conversion) or 577 tinmes as active as

t h@a@p\egum the alcwating %ﬁlMShWﬁﬂmfy mighti kidve ars activity of 0.33 (for

|
5K SRR e BB B E nl fhl on e
c aactivity test rimehfnteee;aoﬁv@wtar@@g o8 nﬁgﬁt:cfh‘ig] tglegfg#g mﬁéeg é10the

|

% , he
RS FRIRSH Y 9,3 10 AAMEb Pighes 137 e adkeadoIde WEtECAT. This
(r: g’ tB gﬁ%ﬁo ﬁﬁm%lgb@ Y :nflisriﬂetz%ht%%ﬁjéﬂt‘?{f ﬂraefﬁﬂ[Fh(fée ?gﬁéﬁ% I%% ajout
onl &-Be%HaAle typical FCGUL npor t ant SI nce it limts the

15-30%
ER I A IR
C aBfisraswitHtag eﬁﬁﬁﬁﬁiun‘? 8f églluillgﬁ’tﬁﬁ? caf&{/ﬁrfﬁfn% tl%lf Uﬁﬁﬁa"‘fnathls

m ni mum of equilibrium cat romthelr uni
t ma§e thedfeesh e@tafysésdd@iatcath¢9$065de wpmlmmlmw ains! added to

y| e ?Els'b %u@u@gt)’iﬂg%ﬁﬂlc U?%%?]FQH?Y IP{@yt SIB %?p”ﬁ g}r unit
urtatalyst losses through the cyclones of the FCCU.

[008]  Equilibrium catalyst or ECAT is defined as the catalyst that is
circulating in the FCCU and consists of the fresh FCC catallyst and FCC
additives which were just added to the unit plus the FCC catalyst and FCC
additives which have made more than one cycle between the reactor and the
regenerator of the FCCU and are less active than the fresh catalyst and
additives. In those units that process feedstocks which contain metals and
other catalyst poisons the equilibrium catalyst also has thereon metals and
poisons deposited from the feedstock.

[009]  Some refiners processing high quality feeds (containing low
metals and catalyst poisons) may elect to add more fresh catalyst than the
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cat al yst | osses through the cyclones of the FCCU.
‘% ﬂd U|I|br|umcatalyst or ECAT is defined as the

Qe 4§P§ 8hat is circulating in the FCCU and REHYPAPF028561
of the fresh FCC catal yst and FCC additives which

were just added to the unit plus the FCC catal yst and

FCC additives which have nade nore than one cycle
betaneamtidst fram dheuninThetefore; Hmlliaﬁnﬂfdrafv F.ECDRT &Rk usually

i Peeadaiy Tk setm iananiaen pooeacicvbBdbabiey wil then sell
white Bpefitbid ﬁﬂ?ﬁ!s&hﬁncﬁ'@?oc&ériéél gat Gl dﬁ%lg‘?ﬁ'b%%@ehaﬁcmg a
equi |1 br| um cat al yst al so has t ereon net

pouhigjhgafabﬁbmssevobhemn Thie higleqsalidy ECAD &oypisatiesold at less

re alit feeds containing | ow
fﬂl‘ @@?jf%ﬁg‘tgcag%’?é el ect t(o add rmrg

f r esh C{0m]ySUﬁIWObé&Iﬂ@Fé&QL&@@H&I%%@&mS metals, such as Ni,

PCT US2003/ 028561 anpunt | ost fromthe unit.

» 8ngrha, antbgthr cataliist Ralsans ircarcessive amousigarill yequite that

t hg?e et el retfl GRaGotior (P OGa, BEOATHS HREE P ecaT
pr tacfmw arech bials f%wéé ranbsc_l)_nlf:iegjlédétﬁrmﬁgelrvamlz % mfﬂé givedhe

a
: 3 BPE'\é?‘is yngafedg éﬁ’UP@é% ang pegfi t@%b@fgf!mﬂwg Oﬁﬁ@sll‘ﬁl@éh/éw amount
sebf baalyat bagitiohQd ﬁ]oré’rﬂ‘:é Sc%ﬁ@?ﬂ l@gséﬁbﬁa%ﬂle o dt so the

t hat contains neta suc
ot r@‘mec @nlwtyemopelli&@n'ﬁ fiom theaenisiov disposaht Sinek lithis ECAT is of

fi d.f h | hi gh
%)ff@@@&fhﬁ érﬁ?aﬁpﬂwﬁérﬁﬂﬁﬁg il “activity and
mst al's M Iﬂ‘(ﬁﬁgta%lﬂiﬁgqﬁé*sﬁ/é’éﬂégf st fardé bbreentage

3 #a
gi ve the esired unit yield structure

pr G30-7@%) 1of thye freah pataﬁfs& isslest thsaugh tpetmlmmmtem@rf the unit.

C 2 b FRAIoRF 8 58 § B P BL Aol EBpamec i
t htheufresh Eatalydt,gHos sdmeFosicisy bittitiork-Cile r&st@f thePRRE of catalyst
qullt the refinper nust pay for its disposal 01

% iis ymtl;hguum eatplyshand jle anpupby@r@[s Wlt;'l the
oSS Wb S 1 e
ofsep&ratlmg theabaﬂal;s!sfrom thberapatsal MECCiundis thﬂd’nm wetdiein the
Co%egl {he type and quantity of catalyst addition will be determined to control

both the equilibrium catalyst activity/selectivity and level of metals deposited
on the catalyst. Some refiners have added purchased equilibrium catalyst to
their unit to control the unit inventory, selectivity, metals level and/or activity of
the circulating catalyst inventory (note: ECAT losses are considerably less
than that of fresh catalyst, since the ECAT has very low fines and moisture
content and low atirition). Typically, these refiners will purchase low metals
equilibrium catalyst with an activity equal to or greater than the catalyst
activity in their units and add this purchased ECAT in place of fresh catalyst
addition.

f012]  Up until now, because of limitations in FCCU catalyst
hopper/storage capacity to segregate catalyst types, the typical refiner has
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the fresh catal yst, plus sonme loss by attrition. The

rest of the loss of catalyst fromthe unit is mainly
WQ34%83388m cat al yst and the amount varies wi t RCE/H82003/028561
cycl one efficiency, because the cyclones are | ess than
100% efficient in separating the catalyst fromthe

vapors. In FCC units that have netals in the feed,

t heisuglhe been regteainéd fo ik wset of ot freshlF COoeatalyst obdne outside

no FERPI TP E EERT bt inadis o hieesh atapbaiorade hepper of
t héhe FCQYS t!'haﬁélfﬁﬂase{ @P%BPF@@LPH&S BHE %R ‘éﬁcﬁ?gﬁ?@ﬁger and one

equi | i brium cata their unit to con
uneduiligvism stevageskornsri Theyeformtitihs refiner puacitdises FCC ECAT

VA : ' | at | tal yst | te:
23 58 Bl 8l Al MeBb H4 et BTl g o aae
cathib ysdterial. rie he tdids B#6 bubige-pRFchdsew nhatBRSI BltHe ECAT storage
nmojsture content and |low attriti o_n%. Typically, these
r ef'PREEG tTe Wil lectiasecotamipationswiti: e Unibs E@K/T whenhunlt

i L\ 1 8 t t.han t
C SRR} Wit B R ey s BB S 8n! W the

pguni’héxﬂmtﬁQA?'rémowécigﬁenﬂhefm'flﬁptﬁ;@lﬂ{é[ﬁbtorﬁg’@Etgj)%%éh If the

1 t , cquse of [1mtations in

et b e Bty o s aeiside E6 AJeigriugins, then he must
ot ' - ef i 4 WO

C ajr@taiPAndtMBESdditioe hb%%rglggg{ﬁ Bhfé‘ftﬁ gég\él'é

2004/ 033589 PCT/ US200 usua n restr_ai ned
to the [H&]of Asitke humber BDatalishhgditives, frosh aasalysiiand

: ' f. he . h
o o Qofeiroicealiey apBlid b 3 HECH RS avRsethe duumibs of hoppers
t yior cataly<tGdditem Wcété%%ﬁs@?éﬁ@%ré%@%mt?ﬁga ?éét?lyst

equi | i brium storage hopper. Therefore, _ Iner
pun@nagementassasiated wilhnthisnpart of thieF GO UK epgratien taksts up more

ot WL bRl U IR BRED LA kBl gevitbriom,

t cont ¢atalySraddities, agdvesattherefitdrg] # %ﬁt Ibe%igﬁ@% &n the refinery

i TR iR NOBPRAYEAbR Tiemoriesan ransfosmaitiomiedruck, rai ca,

ISR 0 SOhA i B KO uting

t @@ vaeuurstdn thedwippandoonestintetheGATCK, eaintar, ontontaleg o the

gﬁlogﬁf)}i Cé*'@rb?etc%ll’lglg u%np?teshseurrinagdglr «tenrlug rc]:oﬁ\?é) u'?é aifr,o éné rr]|r||.':lsnually
regulating the fransfer of the material into the hopper. After the transfer is
complete, the hopper must be pressured and placed back in service, and the
above procedure reversed so that the fruck, rail car, or container can be
weighed to determine the amount of catalyst delivered. Given the size of the
equipment involved, this procedure may take eight hours or more, and ties up
personnel that have other duties.

[014] The present invention concerns a method which improves
catalyst management so as to reduce the associated time required by the
refinery personnel. The present invention also reduces the overall catalyst
costs. A further objective of the present invention is to reduce catalyst
transportation costs. Also, the present invention enables the refiner to form
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[013] As the nunmber of catal yst additives, fresh
catal yst, and equilibriumcatalyst enployed in the
FCCU i ncreases, t he nunber of hoppers for catalyst
addi tion and catal yst storage increases, and the
catal yst managenent associated with this part of the
FCCU operation takes up nore and nore tinme and
resources. Every tinme a neM/cataIyst fresh or

equi riu or .cat al yst addi arr|

- e Vit Bsile Sala SPalen Rborigui ShBh idfe refiners
t h&eﬁ@iwﬁénmﬁfré% leBumBHGM aérnl@Yaﬁzéanﬁcﬁédcﬂ@atEamc
the truck, rail car, or container. This transfer

r echatalys! andftes additvgst Fisds iespeeigihnupefol as mareiang mare
or Ol R SR Alning BSHY Bfhist Akt oIk i

ai rimnaertionds teeytilizg theweighdcaerfuatiion as dgsd:r&:]ttedllg . ﬁbe Patent
per. After the

t : 31%8;52589%3& Eriﬁg”q‘?é? %‘fgi{qléﬁ%bte&gﬁ%]@e@t%tw £38 (metor the
angar }RR ity 'df fr%@ﬁ Y:'aﬁystad?ﬂ dd¥itivedD Wﬁié’ﬁfé&eﬂ'}g fefiner

reversed so th the tru , rail car, or contarner can
be canemagintain Miniduire HGO eatatyst mmmhmrydfomtcasgsmd the

del d... G v he, si f th [ t i ,

¢ ieus Bl e el R RRuRt S By Sehervipan B RRBRer oBikgt ¥
up préxsirg ivestioh bto pravRicothabfifker wills thd %ﬂﬂy td1¥Rlect from a
present i nvention concerns a nethod which roves

cafmiljle ofsauseRdiiesh geactivated BEMde demetalizascEendd
U1 BRAki8Y) P theP¥oEMPrrd o &g ¥t"gﬁ{e%‘?ﬁ‘aﬂ=ﬁ%r efEhedloeRe"t

i nven al so” réduces CoSt's.
f utintermedizte fresh eatdlysther, pFewm wilhesniltiie the deilﬂed unit yleld

ce cataly ortation OStS

d
¢ sttt 0 ke alheNeuedk possinis pece: Qllf Shather abject of
aI EHeaﬁr%%em :hbeﬁho‘-ﬁ 836 ‘?e@l%eaﬂhlésﬁef RaMPLA é’%@ﬁr Y‘%Htg in that

B refiner requi r ement
£ wilh ﬂDUan remwedatbuap@dnoemmpmsnrbaﬂednm demetalizatlon

Bﬁt%%%g%@%%i Aol addiian, Bisinkentiar Staies e SrEcar,
i n%sdhrwme@gm B thénekRF lesia@cinatdrididhd eh@igsmédm:e it
to utilize the weigh scale function as descri bed

u. catalyst logses, Nesulsmﬁblm upis astivibi t,haeuajhemtyval@nbfﬂesh
of EStalyet 's‘ﬁ‘?«%t I;]’IBPG hjﬂca t a ﬁmlﬂ'rél‘?{a JE:I GtheUiriit Wé%ﬁeg to fresh

i nvent’or’ res st an I Ves.
wagatatyist anelfneaelt in less deposaI to landfill.

SUMMARY OF THE INVENTION

[015] By utilizing sources of ECAT, catalyst demetalization
facilities, catalyst reactivation facilities, and/or the ability to manufacture
fresh catalyst with zeolite contents of greater than 20%, and by blending
the resulting materials, with or without FCC additives, an IFC can be
produced that will satisfy the refiner's FCC catalyst requirements at a
lower cost, e.g., 50% to 80% of the refiner's present fresh FCC catalyst
cost. This can also decrease the refiners catalyst management time,
capital requirements, number of additive hoppers at the FCCU, and the
number of catalyst shipments that need to



can mai ntain m ni rum FCC catal yst inventory (I ower
cost) and the supplier can deliver product only when
required. Another object of the present inventionis
to provide the refiner with the ability to select from
a multiple of sources (fresh, reactivated ECAT,

de i @gm@, : it i / ;

ca:%t @sc?%?her el r{gif:l?%? IrE g}tgﬁeéﬁ%hggdl "1 nt%%@%?g?@ an
fr U'staddjtive happer{siF@® at hat will result in the
desired unit yield structure and activity at the

| owest possible price. Still another object of the
present invention is to reduce the refiner's capital
requirenents, in that he will not be required to add
nore hoppers or build on-site denetalization or
reactivation systens. In addition, this invention
enabl es reuse of ECAT, which will result in the use
of less raw materials and energy, reduce unit

catal yst losses, result in a higher unit activity than
an equi valent fresh catalyst, since nore of the ECAT
wWill remain in the unit conpared to fresh catalyst,
and result in |ess disposal to landfill. SUMMARY OF
THE | NVENTI ON [015] By utilizing sources of ECAT

catal yst denetalization facilities, catalyst
reactivation facilities, and/or the ability to
manufacture fresh catalyst with zeolite contents of
greater than 20% and by blending the resulting
materials, with or wthout FCC additives, an | FC can
be produced that will satisfy the refiner's FCC
catalyst requirenents at a |ower cost, e.g., 50%to
80% of the refiner's present fresh FCC catal yst cost.
This can al so decrease the refiners catal yst
managenent tinme, capital requirenents, nunber of
addi ti ve hoppers at the FCCU, and the nunber of

catal yst shipnments that need to 6 be received by the
refiner. In a preferred enbodi nent, a signal from an
FCCU s additive hopper(s) to a 6a renote | ocation can
be used to facilitate catalyst inventory control and
reduce
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operating costs. [016] In an aspect, there is provided
a nethod for preparing a mxture of FCC catal yst
components for use in an FCCU, which conprises:
perform ng an anal ysis of an FCCU operation (a)

an qeBlr PR S8 B B St PG Gt e (e
catoplepdihg oostst he FCCU, (b) eval uating yields and

properties of product of the FCCU and the objectives
of the dBtlat orn 8p appret.Hogreis pigyided p reethed far Rramgring a

' t f e
bp PRt GFCE el cRfPInaRE 86 T SIPECE) hhfh bifrises:
r e@a'rfmrmimwaara; anfaysig deeanFKC_CEJJ bperatioro@a_) swadldatagadihe/catalyst currently
LSRG ol Sl o BRPRS b B e
cotsd ﬁ@CUQ(b?Evélyﬁﬁthg?ifeS%] aﬁﬂogrédéi’ﬁés%%cﬁﬂﬁé I?'/l@(f)U and the

reactivated equili catal yst, denetallized
eq@berbes ehthropewsierall et FCEland (exdeterminiog properias pf thed
SaHaC ettt ateal S bodhfiod &AL FELIN 8EH Minb Ynd Cratyst
cat al yst contalning a zeorite “conpornents and B endi ny

s aretjuirementa $or ghe\lﬁgoﬂbbmﬁd ug Isal*El@ﬁatyaiS?detsmﬁnihg the ca}talytic
proportjons, based on the determ ned properties o

55 Plpoattep SEat oz e BOS RISt soPoRae SRk dediorBane group
catalvs: o .
cooaiaitihg o oRERMprile FOT &y eptivard ecuiiium FCC
FCculalypip dehetatlieéd eqlilbyium FEC watalyst, ecdctivatediant demethlized

an ottt gt C e R i G YEC o 2ol Cahusiing & Zeolte
C 0BémpbnenteandMIeHir SaidPAt 1bdEe ticihaividehl RO ichiaRBtssy St em
If the equilibriumhopper is also equ[ﬁped w th wei gh

ceProportions, hased o fedsiemingd praperiies of td%a%mcz;mlﬁ%gts and
LA | g
an ﬁ}e.td%‘?e dl (gt’él*ég %@E@ﬁﬁ%ﬁb\tﬁ}w § ﬁliﬁt}ﬂ)&éﬁ@éﬁ%@ponents

conti nual I'y noni
masaigblegot usd ds 4 batalgstun tHeFCOW) hopper is al so equi pped

W th ight cells, the unit catalyst wthdrawals can
be aut offdfbd aREFeRECDRMIYEE w%dgitﬂ Wﬁ@ﬁéw&t&m &
hoRE e B KMTR B i B st
c oeqtiokthadnventoay piihagatalyst agditicn system. df theieqEi@aivna hdpper is

Sk By A S B PR AT P B Bl

I egid the @qbifilsriund bathly St hopher ifdéridry Tbntinually monitored, which will
improve ECAT management. If the equilibrium hopper is also equipped with
weight cells, the unit catalyst withdrawals can be automated and the continually
equilibrium catalyst hopper inventory monitored, which will improve ECAT
management.

[018] Also disclosed is a method comprising: analyzing the operation
of an FCCU and determining-the catalyst and additive requirements for the
operation, and then premixing alt or part of the required FCC catalyst and catalyst
additive in an off-site facility, or the individual components of the mixture can be
mixed on-site in the addition hopper located in the unit. In a preferred

embodiment



additive in an off-site facility, or the individua
conponents of the m xture can be m xed on-site in the
addi ti on hopper located in the unit. In a preferred

enbodi nent 7 the catal yst addition hopper and ECAT

hopger have wei ght cells or a weighing device that

gi \iBe catatysh atiditiruboprendod ECAT hbepandiayh weidht thils or a weighing

cat gl yst., in.the er. This.deyi ce .can .generate a

o hieR ot tpbeiSe, oGS retiotn B the SR SadhBthahe
72 RoPpeRA PHIDGSAEDcAM JéndnaieQB4IGRAMHICIPEAE I Resireg 2IsPbe
such as the catalyst supplier’s offices, so that the
sufyPPERd 80 nonitor the unit inventory of fresh
catal yst, ECAT, and additives. In this way, the
refiner can maintain mninmmcatal yst inventory (| ower
cost) and the supplier can deliver the necessary
catal yst and additives and renove ECAT only when
requi red. BRI EF DESCRI PTI ON OF THE DRAW NG [ 019] The
invention will be nore fully understood fromthe
follow ng description thereof read with reference to
t he acconpanyi ng drawi ng, wherein: [020] Fig. 1
illustrates a preferred apparatus and fl ow di agram
useful in the practice of the present invention.
DESCRI PTI ON OF PREFERRED EMBODI MENTS OF THE | NVENTI ON
[021] In the practice of this invention, in order to
determ ne what properties nust be associated with the
| FC catal yst, the supplier and refiner need to

anal yze the FCC operations. This would normal ly entai
evaluating the currently-used catal yst and additives
bei ng added to the unit and ECAT properties (chem ca
and physical), such as, activity, zeolite content,
pore volune, surface area, particle size

di stribution, additive concentrations, hydrogen
production, carbon on catalyst, and the contents of
rare earth,

7a



sodium iron, nickel, vanadium and copper plus any

ot her catal yst properties that m ght be effecting the

Vo adeBIFA? One woul d al so eval uate the unit yiREEHES2003/028561
and product properties, the unit limtations, the

unit's catalyst and additi ve addition rates and-

w thdrawal s, and the refiner's objectives. In

ad diffsite riocattima stieieds thue katalyst seppied's pffiues] to dsat thy @0pplier can
ttom car

(b AP HhS Lok ipsenion S TahaaAy St koA T angAdaiveRora ths way,
an dhé efi riflif%ﬂtnmﬁiﬁtauﬁ‘ n b@w}b@%ﬁﬁ@enﬁ@@ (gﬂ%erJ clro%'?) %rﬂfthe

copper plus Ki ot her el ate
m Ghippler eat deliver tenecdssans tatalyst bed kddifies pAd2miove BCAT

tion, one can then make an | FC
%&%@%%‘ﬁ%ﬂ%@ properties between the catal yst
added to the unit and the ECAT in the unit that wll

result in an | FBRIBFDESCRIPTIONIOF THECDRPAVING
desired wunit yields and product propérties at a

cheaper [@18]t Thd iaveritwni WillMof@ﬂx‘H?h‘n@@rﬁomrom the following
2004/ 033589 PCT/ US2003/ 028561 in unit catalyst

| oSlegsriptighsiherqatsegd wits refareres t Yietaaceqpanyingnirewing:t
W WihdpGin: the nost inportant will be activity, rare
earth content, surface area, hydrogen production, and

ni ckel , [(m; ad Flgm itunstrated ayrefprideapparb @ Andisy diagram useful

ul ti r of the refjnery F catal yst and
cal™h racﬁ‘%?ﬁf‘@d%reﬁ?@f'@\’%loy has access to

facilities needed to blend the conponents needed to

pr odnesdm@wbn' OFCPREF“ERHED %ﬁ@ DRERNTSS @’Fa’PHE IRVENTION
access catal ys

pr oduce[omt] ac fhe rQbﬁﬂb §o oi |H/§nt|cﬁ'PFIJi 6Rfer K Hebdhithey What

(whi ch contains >20% <80 zeol I't e conponent
deﬁ’élmﬂlQ%mUEtberassmatad\mﬂeﬂ}eBB&T catalyst, the suppher and refiner

ggé@@ é@%y ¢ 3&#@( ‘Ey‘i’eefﬁﬁA'}Fg fﬁﬁdﬁl@aﬂ\é%[ﬁ* a¥! evaluating

commmiyamdt dmdyéteéﬁ@ddaﬂvdseb&h@dd%earte ﬁﬁé hhﬁ%nd ECAT
such as for activity, nmetals, surface area,

voPiaRerties (ghpmica) and.;:gy@g:al)paw 83\ ackinidy, d@@iﬂegmment pore

o 08 Saraci el AR s ALl Rl Shcb e,

FOgudiropen produttion} carbof &iresatalysy] ahliahe thbatentebf RRE earth

needs an | FC having an activity of 5.9, m ninum nickel

acedImy irpR, nickel, vanadium, and copper plus any other catalyst properties
that might be effecting the operation. One would also evaluate the unit yields
and product properties, the unit limitations, the unit's catalyst and additive
addition rates and withdrawals, and the refiner's objectives. In addition, the
feedstock source and properties, such as, gravity, sulfur, ramsbottom carbon,
nitrogen (basic and total), distillation, aniline point, PONA, and the amount of
nickel, vanadium, sodium, iron and copper plus any other feedstock related
details that might effect the operation should be known.

[022] From the above information, one can then make an IFC

catalyst that has properties between the catalyst added to the unit and the
ECAT in the unit that will result in an IFC catalyst that will produce the desired

unit yields and product properties at a cheaper cost and a significant reduction
8




produce hydrogen, |ow vanadi umhl evel sl, ~and anI i n
acceptable yield structure. The supplier wou en
WQR@’afoﬁﬁs%o?/rponents' properties and bl end t he PCT/US2003/028561
conmponents according to the followi ng formula: IFC
Activity = sumof (W% of each conponent in blend)
(Activity of that conponent) Were: Activity =

( cdRweitSagystlosses. t Most likelyt m[IEGI)sa(talgaM@qﬂlremants t}'ab will be

e ¥schebfant W SRRl RS Rl 2pi, Sirtdciares, hydrogen

corgrodection, Ehd réckapormaidiurh tind SsdilinCeditemd may be
sel ect e%éé] wo or rmore of the follown Fresh
t c

catal ys tha yltimate suprlier ehther we&nenhlae% csatélgfawd oatalyst
t h%d&‘tl\fe ei%frélﬁgtha%'h%c%%ﬁl %h}égg&g 5(%‘ g‘eyg%/thg c%?nponents

and pro t properties

ECAredhdito pmummmd&ated dFCo Thessupplics prefeR®iyl hadaddess to
have been deposited

gﬁtct%@ ﬁ&_réﬁ\%? a%ﬁ'%‘ﬁg S@g S\%t’ prashicg Riswguire high zeolitic

0, y
CCTMRAREIOTHS (s 161801 st SHohry

d. d@mﬁsalaaadza@mematwatad&@&?aumetmaze&wcmm E@s\T ECAT

{ { nove
soopvaliofEhBls. ndELL: aRghesss blsboMigtsalbhdngls: Thave
beeompdepats dredhen tédted ECAdtehmie ﬁr'&%eﬁ%dsu&l as for actiwty,
Addltlves - any material, liquid or solid,

algosurfare aree, pare veltme, ﬁtabd:ltty,cwﬁlﬂs.rm‘msma‘l and ehemical
EF%HQ"“%‘%%“S e POMEE 1 RRREYIFC. A A8 Exifpla, pesume
buthatrig;asn‘d mheaamm of the FCCU operation, it is determined that the
refiner needs an IFC having an activity of 5.9, minimum nickel activity to
produce hydrogen, low vanadium levels, and an acceptable vield structure.
The supplier would then take the components' properties and blend the
components according to the following formula:
IFC Activity = sum of (Wt% of each component in blend) (Activity of
that component)

Where: Activity = (conversion in lab test unit)/[100- (conversion in lab
test unit)j

IFC, wt ppm of vanadium = sum of {(wi% of each component in
blend)(wt ppm vanadium of that component)

The components for the IFC blend may be selected from two or more

of the following:

a. Fresh catalyst -- catalytic active material that is added to
the unit to affect the ECAT activity and unit yields and
product properties

b, Demetalized catalyst -- ECAT that has been treated to
remove some portion of metals or catalyst poisons that
have been deposited on the ECAT from the feed



t he regenerator, reduce SO em ssions, increase

gasoline octane, etc.) [024] It should be noted that,
We20d03i8P e, a fresh catalyst with 40% zeol i t BCHU§HE3/028561
have a fresh activity of 19; a reactivated ECAT, an
activity of 3.0; and a denetalized ECAT, an activity

of 2.3. Therefore a blend of these three materials to
obtain a 5.9 G.FC dRedofivatedvaniblgisice frasmo2BOAT fat has been
activity fresh cédtedigdto inéwésefitsrmm}q.vat ed ECAT, and
40% of denetalized ECAT. This IFC m ght cost 60% of

the equival erd. fr d3émealiaéd-ReactiGRtll Cat8lystPEEAT that has been
woul d then make a theited & 86t thtﬁ@a?bﬁ@%eﬁ Qﬁd remove some

t dt
g;)ﬂ)g?leg s Aﬁ; regﬁégrﬁd}?of st Sf‘gatfa g%oﬁf Hé’c‘?’{aﬁfé been

refiner's unit vvoul |gher ac V|ty ?hanth

starting ECAE as {io?% hat is added to

o ondos ol e Fb%aﬁm il
1P fg’ ng,p %il“ﬁt!ﬁé"fthe

Shous be ool L HEER ”%.a, ot et

catalyst is al nosthg FRgenegaipr, tr@dwéﬁmﬁpxﬁé@wpas,dameeae gasoline

catal yst and the ©&ct¥e. éBwbonent costs are a

percentage of fresh catalyst, the cost of producing
t hese | ﬂ% 44 xitisheuldibe potdskibet, fesexamplenaifiesh catalyst with 40%

ComRONg Py 31 b RABARlEERYan sy orac
of antea dlﬁrae’ldallzed ESAD aﬁ'hat:‘(titwtly gf %D%le%ﬁgf@ﬂ a ﬁ@ﬁﬂ of these three
nOt ‘\?/ %!é 2‘3 OEF?"P é‘rﬁiﬁéeﬁ%w&{ Wt)1o|léintw-’raiﬂri’é«)y /E@gh agtiyity fresh

222%‘%&*??‘?@3”?%‘2%%?@@33%858‘2’“/30*’#’5@%‘4“28@ RCAT o Rlis IFC

t omighicost 608 of thieedquivaberit ficsh. ca@aiyﬁher advant age of
this in io |stht th Iend anb treat ed
EH E@

or
adj ust e ﬁlSPBH 5?“ ma rrtorygHachlend of the

20 I
i A St S M o

c aEeAYs evaadhat feomndhe e&fmen's untt. would bei highenactivite thamithe
ShaBffho Bt JOBRS N TtE U R e Refon cl St 2hked ca{alyst
reactivation patents, so the percentage of high activity fresh catalyst required
should be a small percentage of the total blend. Since the manufacturing cost
of high zeclite content fresh catalyst is almost identical to lower zeolite content
catalyst and the other component costs are a percentage of fresh catalyst, the
- cost of producing these [FC mixtures with these less expensive components
will always be less than the fresh catalyst it is replacing.
[026] If the nickel activity of the blend is too high (i.e. demetalized
ECAT is not available or because it is more costly aﬁd complicated to remove
nickel than V, the ECAT was only treated to remove V) antimony, bismuth or
another nickel treatment could be applied to the blend to reduce the nickel

activity. Another advantage of this invention is that the blend can be treated
.or adjusted as required before it is shipped.
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material 14. A support system 16 for the wei gh hopper

12 is provided with a weighing device 18 such as | oad

W@ 2004/08358% cal es. The wei ghing device 18 is prREEVaIN3/028561
connected to a weigh indicator 20 such as a digital

di splay 22. In effect, the weighing device 18 wei ghs

both the wei gh hopper 12 and the catalyst inventory

14 cont ai nd3ESGRIBTION QHTHE FREFERRIED EMBODIMENDS

can be adapted to display the conbi ned werght of the

wei gh hdﬁzé]r ﬂgahdeplatseda pﬁéﬁerretfi\caf]ﬁlys’t)adﬂﬁroﬁldpﬁdﬂﬂfg 10. A
I tetn t of the weig opper

2ar§e "B@‘[ %ﬂ@'@ﬁ? éﬁgﬁ?ﬂ wetahglaeﬁrw o entaing a@dﬂvﬁn’c@w of IFC
weirghfe h I

1 arial 14 2R, LRI YRRR 1610r 1B el UngBF 12 RARIC with 2
i ndvaighiog derivestbagcloas wadml!amrgmalesf ‘Eﬂwelghmgydéwce 18 is

w PRl Eoonerlsie Aiveih WAt 28 e Ras caiaigiispiay 22. In
l n\eeret:t:; thie whigHive Hetica™ gq&eugﬁé %biﬁ'fhé \ﬁelpﬁhﬁppét ‘i’ﬂ‘a‘iﬁ%e

wei gh hopper 12 and ad
Fi gatalystinvestoryhidt eenjainedtio saisi @Pﬂaﬂd .Tmtmngnmdmtobeo can be

SR E7 i LS i o L gt

t hinveataryylstt. Inethe gitermitive giheasmgty Wél?hﬂ SRk %:%Iglgogps)er 12 can
suc i

AT RV T R ORI T A e
7 Sy 9 Rl A 725t

w 2ddhaws adAthe we@hlt of the d¢dielystiavantpsy 14mnﬂgﬂli&miase the
' ECAT i nventory

wh h
el RS e g e S ne e it entory
fr ¢md«6ﬁtlﬁﬁ3él§éatﬁ%t lsstﬁk@h %Tﬂh%m?é@ﬁ h‘bgP@F ¢9 gﬂH%o‘e@ toa
the present guidel’i nes. I'n on€ preferre
enb&& waihnobshawn in FIGVéntl on, IFC froma source not

show | a9 The ErRTSUebB hABaEE A 40 uh PAEH B il anc

pi foea Eénofﬁlbcaﬁélﬂs’.ﬂ%h aAsNbEGite 1 tikd IFC 38up ﬂ&@faéih or where
serve as a hopper venting system throu e use

phedtrliFemaBagementprrsoandlaredogatad.c y| rsonmtca'fr@ﬂnis ygnat
e%ﬂé’ B&H t& SubrPtnids A Rle adlfftidr s bt ddy, the present inventory,

and predict when a new shipment of IFC should arrive at the unit and
schedule accordingly. For management of withdrawn ECAT inventory, the
catalyst management personnel would determine when the ECAT inventory
was at its limit and schedule to have this ECAT removed from the hopper and
sold or disposed of according to the present guidelines.

[029] In one preferred embodiment of this invention, IFC from a
source not shown in Fig. 1 is added to the catalyst inventory 14 via a hopper
loading valve 26 and catalyst injection pipe 28. The catalyst injection pipe 28

~might also serve as a hopper venting system through the use of an

appropriate hopper vent valve 30 (which is preferably equipped with a silencer
device 32).

11



WO 2004/ 033589 PCT/ US2003/ 028561 [030] Plant air 34 is
delivered to the catal yst addition apparatus 10 via

VR 20040338Rdui t system 36 such as the flexibl e HoHESHAH28561

pi pe system depicted in Fig. 1. The air conduit

system 36 also is rmre preferably provided wth
various_val ves g., valves 38, 40, 42, 44, and 46 in
order t 593}93 oV Plﬁéﬂ &ir 3teisrmelivereddiodhe |Ctataiysigaddi‘tmanaratus 10

apiieran BE HRAUERISER] ¢ st ot Tug BB dipsPiind eg eustam

pr dapnmﬂ miRig. A TheefsstrRiuiayaRnd 86 3nb Brrﬁéﬁélér%f&%ﬁ%mvided
r resgect i vel y neasuri ng the air ressu

oquF'd'@”SH valyes R Ot H@W/&ﬁ 3fh 4 4get4,1and 46 imasder 4 provide a

g Eﬁwréaéﬁﬁtfglﬁcgsfg?ébpg @ (50{4 téh/%pgpgﬁ{art? '&rf tlgc%' C!ﬁ%&s? addition

unapparatusald. Tha alr&*br(deaﬁrwetem B8 i9prasraphiedviidd with a
carrying plant air stream 34

non-return val a

wi PTESHYISG 93195 45 2 ;F?rﬁ%&tgfe 934ge S0rar fﬂ?@&éﬁve[)lmeaﬁwng the air

b

S Sl bR OO B BB, 0 e e
a ®Wgirtinctensralbhpgdanivait % l$’®)erﬁmln thmtatalybsaw%mdltﬂansfer it to

T, PECUNEAR R <CE? [ EeB iy OF foutpd aifud nanaktum vaive
va&%&aﬁ@m@plaﬁﬁaw streans34 aanmekt pl@f&ﬁbl&@ﬁ der the %Der
gg the catalyst 14 is then
ﬁ a.w% ita@of the hagpaers 32 wili he pﬂzllré&dswﬁgaar\(aiee s:.tch as a ball
S ISR ) $5- BB R TS B

nehat ¢catglysi tdicanberwiGfirbwnffrorh kigs befiGralorihe Wéiﬂz’lfhopper 12 and
el.ive stem (031] Again

f urﬁrﬁtzﬂl '?é]%ﬁ{thsfp?ﬁ'%@%%if%g'v Vihﬁn Vﬁlltée Bhds opepahhststream of
D'p@éﬁt aﬁx* 34 8dntaminy ﬁf@&ﬁt‘%ﬁyﬁét ? h'u‘?r‘écpé/ %ﬂgg‘?@% unit via lines

in turn er NS
mﬁﬂ ara.d @& bines62 elspumr berprmndecamm am@tuﬂm!wm Hhd ball

adaveBsS oS itater) ec62Buailarsk B8 ofpcd Mibes motering
masdiedtor 68 t@ﬂﬂ‘tlﬁir%bk %bnqgé‘?drﬁz:glloﬁ%g Eﬂen ﬁ\éégg%gstgn'h

devices normal |y assoctate suc
equi prEW1li nAgalrs thé eotrainment wé e dza‘talyat 14 intbithe atream of

Sl B O SRR 7 e
| pnbfembw re'gﬂlated EmAUAbNitdred by EbrAPutEP mé\nghﬁéﬁh EBntr@Hevice
‘ '7!5 T\%’ﬁ preferabl?, t%‘é”&’:fn-?pdtgf %Eem%?‘y aﬁdzontroi device 70 also will be
associated with those mechanical and electrical control and indicator devices
normally associated with such processes and equipment in ways which are
well known to this art. For example, the memory and control device 70 could
be associated with an air supply indicator 72, a valve indicator 74, a manual
test button 76, a drain 78, an air supply 79, a remote input 80, a Thompson
valve signal 82, a pneumatic control device 84, and an override indicator 86
generally depicted in Fig. 1.
[032] In one preferred embodiment of this invention, a remote signal
from the IFC addition hopper 12 would be sent to a remote location so that the

12



val ve signal 82, a pneumatic control device 84, and an
override indicator 86 generally depicted in Fi
WV03%94/08#8%ne preferred enbodi nent of this inve T’Hﬁ200i8023561
renote signal fromthe |IFC addition hopper 12 woul d

be sent to a renote |ocation so that the 12 WO

o URPIEHEUERE Fhie R Shireier B torihg refinarionissas Bduredired. Itis
It dl$o pssiBleReSehElR g%%t%@%cﬁ%ﬁﬁ@%@g)gufgﬁé&n%@pqg fa the

bl endi ng conponents refiner
be refirgid &g that ’th%f caddie blended fptire. adifion hoghér. ki Reght be the

ca ailable ¢ nponents re avail abl e
%§ﬁ% tfhaﬂ'By%fﬂFn v%zlgt}’lg&omq%penf pWeie qiyallg % atangther offsite
en‘rﬁaxcintgﬁnt the total FCC catal yst nanagement system
the refi er s ECAT hopper woul d al so be equi pped with
a cat al Y331 w¥i groretesies embediment the dotabRCCheatalykt management

. E 98 0 AR ZCAT R BePlnsCEe 4lies vt catae
peweagh scal€AThiswaligsaliowibie! reéfiadd 1hdveear Qéélﬂ'ﬁfe r‘eé% rd of the
activity and conposition of %
E@glf Umﬁwﬁﬁa\l\}als 1 @%@'erfh@dﬂiﬂ?ﬁﬁ@w%ﬁwrd wﬁb pegadic ECAT
hOQﬁéf&sW&hd a6 tﬁe%@ﬁ&% \%‘é%k%té Wagy\ﬁﬁy%}dﬁ%pgosﬁlon of the

rermte | ocation so t
obBC Ibboppartineentery. IBet prefersed eimbodimarety it BCAThdpYer weigh

ggg%élg Sgs%ﬂﬁ@o@%%ﬂje%%t e Ogﬁie ré%o%eh!%cgt%: sg ?hat%hgséCAT
r empperanvembmmlbb%wtr@néd OBeREPsHIC .t%d;ﬁg %ilo %ﬁ' the IFC

di spo al of which coul be arrange
R ¢ ei@ﬂnmﬂ ¥ fhenBRAT: Iaﬁajeuee msraabbhehr@mlmpone:rft (afior

0 unt
t he-glg%#mzoppétrdiﬁgﬁaé{)ﬁ%ﬁgc%m ﬁ@é‘ggﬂ%%g’mh of Wh'Ch could
delpe aranged byuatatpstanassgdmet! QAP LRS! no W@'o@z‘?&?mﬂe the amount
cﬁ%&é‘?g}’ evice fromthe top of the hopper to t
E tthagawgkiromiihe (RGEefd or the an@unag’éEQa\i intka ECAT
et et It is .
oAt ey 2o 6706 HoBL el 388 bty K ooving
Haa/wa@r@dgneamm@dwxee freth tietiog ioMeiE Rogberitiehd E@qﬂtevel to
F,| s tg be understood that these are on
%qie 9 ag%m 15Htage weas then converted to weight on a calculated
graph. |t is very evident, that this method is less than accurate.
[034] Having described preferred embodiments of the present
invention, it is to be understood that these are only exemplary, and the scope

of the invention is to be determined by the appended claims and their
equivalents.
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of the invention is to be determ ned by the appended

. clainms and their equivalents. 13 CLAIMS 1. A nethod
for preparing a m xture of FCC catal ysts for use in an
FCCU, which conprises: performng an anal ysis of an
FCCU operation, said analysis including: (a)
eval uating the catalyst currently used in the FCCU and
physi cal and chem cal properties of equilibrium

c yst in the FCCU, (b) evaluating yields and

13@ erties of product of the FCCU and the objectives

1. p% %ﬁa perator of the,K FCCU; and Zﬂ'determnln
dpaihed der FFeRaRorRaDgEdek BOE Catalysls fercuse e an FCCU, which
QRBfpHse@n of the FCCU, determning the catalyst

requi rerrents for the FCCU, based on said anal ysis;
derterming amyanalysis of aniGGU ppepation, eaideinalysis isalstlingno

consi {81 g B8R e ShRRTIEAbHN wepdh b EREY Bnd physical and

r eact ichatnich! pripeiriiedof eqm!lfﬁinﬁ:ﬁét&ly)sshthémla* l'i zed
equi li r| um FCC cat al reactiyvated

demet 8 i z&¥RlLglRY ivig! %rﬁrﬁcérmﬁ/g %’ggu‘f’tr gk theyiFgHeU and the
act i Vbbj\écm oﬁﬁé@p&%toF@ﬂh@'P@@lg 8ngeol i te conponent;

and bl ending said 'east two individual FCC
catal (®ts ﬁﬁtenmb“mg plmﬁst;esmfstbe FEICY feedstmkdhat aféatt the operation

prope&ﬂ gj:@é said at |east two catalysts and the
det er m ne gtalyst requi renents, to forma mxture

ety ey slve Benfiol 8% B8R, paSed pl Seid eyt

@%‘F %Qhﬁlﬁﬁq)i e to IS gﬁfgﬁ&r@%%mm@[ h&& Gatalysts selected
cl ai NMrdm fhérﬁrﬁﬁﬁ cbﬁm§l§%ﬁ3§? gg u@ﬁgér%g %{ﬂhﬁgfgn@@ EtSiyst, reactivated

additives to the .4 claim’l
wher eeqHiibrium @C%@ﬁtalxyat,ydetme@lﬂlzedt%qwﬂxrium RC& oatalyst, geactivated

than ,P%eri@hliz€d equilibrium FCC catalyst and fresh high activity FCC
catalyst containing a zeolite component; and

blending said at least two individual FCC catalysts in proportions, based on the
determined properties of said at least two catalysts and the determined
catalyst requirements, to form a mixture of the catalyst suitable for use as a
catalyst in the FCCU.

- The method of claim 1, further including adding the mixture to the FCCU through a
weighed catalyst addition-storage system.

. The method of claim 1, further including adding one or more FCC.additives to the
mixture. '

. The method of claim 1, where said high activity fresh catalyst contains more than
20% zeolite.
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14 5. The nmethod of claim1l, wherein the blending is

. perforned at the site of the FCCU. 6. The nethod of

claim1, wherein the blending is perfornmed at a

| ocation renote from the site of the FCCU. 7. The
nmet hod of claim1, wherein the FCCU i ncludes an FCC
catal yst addition system and a signal from an
on-site weighing device is used to control the

catal yst inventory of the addition system 8.

The
- ntenmethsd of dlaim 1, whareindha blendimgispe @i the site of the FCCU.

wei ghi ng device on an equilibriumcatal yst hopper,
the wei ghing device is used to control unit catalyst

. Wihehnhetheal of dlaion esherkirbthiewbiending liy perférappleat a location remote from

Lavent o or catalyst disposal requirenents. 9.
'Itﬁ%sﬁ%f)hm? lg(fqegr aim1, wherein said at |east two
catal ysts are blended at the site of the FCCUin a

. e RRGhSR ot Msitn addihéRmh e trdtuliiciubes Aftred éﬁtal st addition

claimb5, wherein the individual catal ysts are bl ende
|SNSf&n‘b angl @/§lgnabiﬂ@mtarbﬂn-lsdp veaighing slewigeis used te-cantrol the catalyst

ntr %W&Q@dlfgxsn gg(c{i m 1, further includi ngt e FOoU

Cl ng sal uré of catalysts into

. The method of claim 1, wherein the FCCU includes a weighing device on an

equilibrium catalyst hopper, the weighing device is used to control unit catalyst
withdrawals from equilibrium catalyst hopper inventory, and/or catalyst disposal

requirements.

. The method of claim 1, wherein said at least two catalysts are blended at the site of

the FCCU in a weighed catalyst addition system.

10.The method of claim 5, wherein the individual catalysts are blended in a catalyst

addition hopper located in the FCCU.

11.The method of claim 1, further including introducing said mixture of catalysts into

the FCCU,
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