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SG -Si ngapor e persistent problem especially as petroleum refiners often work with hydrocarbon

feedstocks which contain substantial amounts of vanadium and/or nickel. Premature
catalyst deactivation leads to added refining cost both in terms of the amount of
catalyst consumed and in terms of down time for the refinery.

10 In the past, various additives have been proposed to passivate poisoning metals
such that their deactivating effect is lessened. Examples of compositions which have
been proposed for this purpose include magnesium aluminate spinel (U.S. Patent
5,057,205), hydrotalcite (U.S. Patent 4,889,625), rare earth compounds in
clay/alumina matrix (U.S. Patent 5,304,299), rare earth compounds in acid-reacted

15 metakaolin matrix (U.S. Patent 5,248,642), co-precipitated non-spinel ternary oxides
(U.S. Patent 5,407,878), etc.

In general, thé use of any additive may present issues for the refiner in practice.
The additive content in the catalyst inventory may require separate monitoring,
Additives may cause the creation of undesired effluents in the regenerator. Additives

20 may require or create altered conditions in the FCC unit. Additives are often more
expensive than the cracking catalyst itself. Thus, it is often desired to minimize the
amount and/or number of additives used.

While known metals passivation additives often produce satisfactory results,
there is a continued need for improved additives for metals passivation, especially

25 additives which are more suitable for manufacture on a commercial scale..

. Summary of the Invention
The invention provides improved metals passivation compositions which

comprise a component containing a combination of MgO-AlO; spinel and La/Nd

REPLACED SHEETS SG
',Z Description : paged 6 to paged ..

LEY Claim(s)  : paged ... 0. to paged ..}

3 Drawing(s) : paged ...7.. to paged ...T-
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Background of the I nvenss60nparts by weight MgO, Poi soni ng (or deactivation) of

fluid catalytic crackin FCO) . cat al is,a persi stent problem
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Premat ur e catal yst deaCtivation | eads to added refining cost
in terms of the amount of Laoxide, Ndaxide) andtmixiwres thesapfand in ternms of down

time for t refinery. . ' t st, various,additiv have
been proposed to Brigx}émfi?%smo%qﬁqféhﬁ@gaggib@a}epmsgq}@ﬁqp(&-g{%}efs‘hase.
deactivating eff eThe L&/Ndaofpoasl mépcpliohsly be presentpos ednpoind Which forhi\the

been proposed for this puyrpose .include magnesi um al um nate spinel (U S

Pat ent 5 coruesponsing oxidedn thegousse af ysginthe BoL pracess. 539 625), rare

oL s | T e i b g S22
Pat ent 5, 248, 642) includingrthemetials passivation composition ofgheiavention githes as a particulate
15 admixture or as an integral part of the catalyst particles. The invention further
encompasses the use of the metals passivation compositions of the invention in any
form in an FCC process whereby the catalyst poisoning effects of metals such as
vanadium and/or nickel are diminished. These and other aspects of the invention are
described in further detail below.
20
Brief Description of the Dmﬁggs
Figure 1 is a plot of vanadium pickup as a function of La oxide content.

25 Detailed Description of the Invention

The invention encompasses compositions which are especially useful for use in
FCC processes involving hydrocarbon feedstocks which contain metals such as
vanadium and/or nickel. The compositions of the invention are characterized by the

fact that they contain a metals passivation component which contains:



(U.S. Patent 5,407,878), etc. I n general, the use of any
additive may present issues for the refiner in practice. : The
additive content in the catalyst inventory may require separate nonitoring.
Additives may cause the creation of undesired effluents in the regenerator.

Additives 20 (wogenstiBY require or create altered conditions |,;h:{<¢595,f£ﬁ

unit. Additives are often nore expensi ve than the cracking
catalyst itself Thus, it is often desired to mnimze the anount
and/ or nunber of additives used. -3- Whi |l e known netal s

passi vation additives often produce satisfactory results, there is
a continued need for inproved additives for netals passivation, especially
25 addi tives whi cis5.60 q;aiws;ewsigmtn?be for manufacture on a comerci al
scal e. . Summary of the | nvention The invention
provides i nproved net al30-gfhpartyby weishtod@oend i ons whi ch conprise a

conponent cont ai ni ng a mlpggg%%,%%t&ﬁﬁd&ﬁa&efﬂﬂ%méoﬂéx%i:g

REPLACED SHEETS

PCT. éi ©S95/ ﬁ4020 " Laoxide, Nd oxide, and mixtures thereof. - 2-
oxi des. These corrp05|t|ons are capahl e of pr@ 6? 3 su erlor net al s
X& is

passi vation 3 whereig a} legst gppetion of thedYigQ ap Me=Al spinel phgse.
In one aspect, the invefyd mibufl GEMES ? lém ﬁgh@{a&ﬁm MWJ i on
a

adapted for use in passivation of netals in a flui'd catalytic cracking

process, the 5 vmedgmm@lnwxdmﬁ@&ﬁfﬁomangbhwmmmmmmgwannmof
15-60 parts by werght ts ht
Alferr]Jerr], dﬁ] MNB%es:red mtheprodfﬁt :%'e(sggﬁs&ﬁ 3‘?8&5%%

conpound sel ect ed édnmiﬁstdbeum&@bﬁln&ighﬂmo moreprefm‘ably35-40 parts by weighfi
oxi de, Nd oxide, and m xtures thereof 10 wherein at | east a portlon

of the MyO dRd Al [ er r] GFheramount of Al;QsiB the metals pastipation cemponent mayalso be varied
The La/ Nd compoundyy/iiy i@vet wifliine Bold pats by WeightrafizeC PHERANS! thtnéidls pisVaribhe

component contains about 35-55 parts by weight alumina, more preferably 40-50 parts
by weight. '
The La/Nd oxide present in the metals passivation component may be varied

15 from all La oxide to all Nd oxide. Preferably, the molar ratio of La/Nd oxides used is
greater than 1, more preferably greater than 4. Sources of La and/or Nd which also
contain other rare earth oxides may be used if desired. Examples of such rare earth
sources are La and/or Nd rich rare earth materials such as those disclosed in U.S.
Patent 5,407,878, the diéclosure of which is incorporated herein by reference.

20  Referring to Figure 1, it can be seen that the amount of La/Nd present in the
composition can have a significant effect on the metals passivation ability as
determined by the vanadium pick-up factor (discussed below). Thus, the metals
passivation component preferably contains about 12-25 parts by weight total of La/Nd
oxide, more preferably about 15-23 parts by weight. _

25 The metals passivation component may contain minor amounts (preferably less
than 10 parts by weight) of other materials which preferably do not adversely affect the
metals passivation function. More preferably, however, the metals passivation

. component consists essentially of MgO, Al;Os, and La/Nd oxide.



%respondi ng oxide in the course of use in the FCC process.
The invention further enconpasses the fluid catal ytic cracking catal ysts
i ncluding the netal s passivation conposition of the invention either as a

particul ate 15 adm xture or as an integral part of the catalyst
particles. Thewovgsswss on further enconpasses the uspcrisdshsn20
net al s passivation conpositions of the invention in any formin

an FCC process whereby the catal yst poisoning effects of nmetals such as
vanadi um and/ or ni-ckel are dimni shed. These -&td ot her aspects of the

I nvention are described in further detail below 20

Brief Description of the Draw ngs Figure 1 is a plot of
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- which contains: ition " \Preb S4Bl &8¢ fill . . .
PCT/ US95/ 14 0;% composition. lﬁ?, aﬁg er selected will not have a significant adverse_aﬁ'gct_on

15-60 parts by wei thetpeifgrmance of the metals passivatiorBénpongnir Asy kyowschinders may be
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of the MgO and Al[err]derr] is present as an My-Al spi nelé&a,se. _
The anount of MO e Bisdn{n sdmeqasesnip may be possible\a incerporatngtberdunctiong} components

vt o STRS VI il g0 par (5 by e ot e depenlng o e
passi vati on conponent Wher_e the metals passivation composition is used as an additive particulate (as -
' ~ opposed to being integrated into the FCC catalyst particles themselves), the amount of
metals passivation component in the additive particles is preferably at least 50 wt.%,
more preferably at least 75 wt.%. Most preferably, the additive particles consist
15 entirely of the metals passivation component. The additive particles are preferably of a
size suitable for circulation with the catalyst inventory in an FCC process. The .
additive particles preferably have an average particle size of about 20-200 pm. The
additive particles preferably have a Davison attrition index (DI) value of about 0-45,
more preferably about 0-15.
20 If desired, the metals passivation composition of the invention may be
integrated into the FCC catalyst particles themselves. In such case, any conventional
FCC catalyst particle components may be used in combination with the metals
passivation composition of the invention. Ifintegrated into the FCC catalyst particles,
the metals passivation composition of the invention is preferably represents at least
25 about 0.2 wt.% of the FCC catalyst particle, more preferably about 0.5 - 15 wt.%.
The metal passivation component of the compositions of the invention can be
made by a variety of techniques whereby the appropriate amounts of MgO, Al,O; and
La/Nd oxide are assembled into the composition. Preferably, the metals passivation

component is prepared by a method which does not involve coprecipitation.



cont ai ns about 25-50 parts by weight MO, nore preferably 35-40 parts by
wei ght. 10 The anpunt of A1203 in the netals passivation
conponent may al so be varied to any level within the 30-60 parts
by weight range. Preferably, the netals passivation conponent
cont ai ns abougvémzparts by wei ght alum na, nmore preferabl Vpc4ysdsh4pae t
by wei ght. The La/ Nd oxide present in the netals

passi vation conponent may be varied 15 fromall La oxide to all Nd
oxide. Preferably, the nolar ratio of La/Nd e%kdes used is

greater than 1, nore preferably greater than 4. Sources of La and/or Nd

whi ch al so contain other rare earth oxides may .be used if
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with fillers and/or ers to formparticles suitable for use in
an FCC process. Arn;netlalsquamvfatwnm;(caagxstobeused directlyl as\a addifive prsticlea(i.enwithouhnd

Pr ot or ably, any. {1 ¥ HHed BRey ey U tonate At Bopied teshe SRR A B 2,

on t he pﬁbfe@amﬁﬁﬁaeiﬁphhﬁolaefahmasmemhyomhcamaefmwanom
bi nders may be used_as long as they do not significantly

adversely aflfect tsharry,may be vatiedas desired,depsnding on the selected drying/particle formgtion
component. For  exapphfquel bild® 15pilf st A6'paki'By Weh of Vater &R v3& Per phof MY

solids in the shurry.

The magnesia used may be neat MgO particles or may be any composition

known to yield MgO on @chﬁon If desired, dispersants such as tetra sodium
20 pyrophosphate (TSPP) or other expedients may be added to the MgQ shurry. Typically,
about 4-6 parts by weight' of water are used per part of solids in the slurry.

The La and/or Nd salt may be any salt which can be suitably dispersed in the
overall slurry and resulting composition. The salt is preferably one which yields La
and/or Nd oxide either on calcination or on use of the composition in the FCC

25 reactor/regenerator. Nitrate salts generally give the best dispersion and best metals
passivation performance. The amount of La and/or Nd salt should be such that the
ultimate metals passivation component produced contains the desired amount of La

. and/or Nd on an oxide basis.



be used. In sone cases, it may be possible to incorporate other functional
conponents 10 into the additive particles. Were the
net al s passivation conposition is used as an additive particulate (as
opposed to being integrated into-the FCC catal yst particles thensel ves),

t he amount of wo 9635762 nmet al s passivati on conponent in the rdusIsien20
particles is preferably at | east 50 w. % nore preferably at

| east 75 wt.% Most preferably, the additive particles consist 15
entirely of the netals passivation conponent=-®<The additive particles are
preferably of a size suitable for circulation with the catal yst
I nventory in an FCC process. The additive particles preferably
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| east 25 about .% of the FCC catal yst particle, nore preferably
about 0.5 - 15 w w The net al passi vation conmponent of
the conpositions of t he IdavRidtion of theindbds passivation compaaitid \itb FEC cabilyst
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PCT/ US95/ 14020 4,542,188 and 4,458,623, the disclosures of whlcharemcorporated hereinby -5-

In one preferred hod, an aqueous alumna slurry is conbined with an -
aqueous magnesi a SFERPSF and an La and/or Nd salt. The resulting mixture is
then dried and‘headnﬁpdmdnsMthdmwmﬁﬁmaybeummmeoman&ﬁlmtl ed

before drying. The dryi

f t I |
means such as oveRTRFESR HS’P@PPIFQQMF% gy %‘% temperargs ofd5049 A30°Fost
preferabl e. ysThe C%&.'daﬁlysmgé&m%ﬁiw MHE&@S}@; Tﬁ%ﬁﬁ&unilﬁf’fhe

750[err]C|n air um na use y be neat

Al [err]d err] par compesitiomusedis piaferablighhuti1-20 parss by weight per 100 parts of FCC
catalyst used. The compositions of the invention may be used in FCC processing of
any typical hydrocarbon feedstock. Preferably, the compositions of the invention are
used in FCC processes involving the cracking of hydrocarbon feedstocks which contain

20 at least 2 ppm vanadium, more preferably at least 5 to 100 ppm or more of V and/or
Ni. The presence of the compositions of the invention during the FCC process
passivates the adverse effects of metals such as vana&ium and decreases the formation
of hydrogen and coke.
The invention is further illustrated by the following examples. It should be

25 understood that the invention is not limited to the details of these examples.

Example 1
An alumina slurry was prepared by vigorously mixing 2498 g (1773 g on a dry
basis) of CATAPAL-B alumina powder, a kind of pseudo-boehmite, and 14600 g of

[
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al um na such as pseudo-boehmte. If desired, dispersants such as tetra

sodi um pyrophosphate (TSPP) and peptizing agents such as formc
acid nmay be added to the 10 alumna slurry. Oher known expedients
for slurry processing may al so he added to the ) alum na slurry

assum ng t hat yePedpabea’ €Ul t in any excessive adverse effect. phgisiasgo

nmet al s passivation conponent is to be used directly as an additive particle
(i.e. wthout an added binder), preferably the alumna slurry is
pepti zed by the addition of about 1-2 -7-mol es of formic acid per
nmole of alumna in the slurry. The amount of solids in the 15 slurry
may be varied as desired depending on the selected drying/particle

formation deicnied (D) 6 Svatisi @Ontaihingi g bftetrbalidm-pydphcsphste (PSP @t of

wat er are used per_part _of $O|Iq.gln { he Iurry
I

The magnesia used WVSW%%‘SWP‘FT)C Béluﬁﬁy"aé&h?ﬂﬁl’tf@éﬁ"f 10

known to yield MGy A 4000 dfhs%%%i%%nﬁib § (oAl SRirry
sodi um 20 pyrop sp ate TSP ot'her expe qlgenotgs may e e{'ﬂ%e to the

MyO $lurry. Typi caslutyywas added amagmbwhlnylvénqhavasseddged\byh@tshem'mngwai)g
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yields La and/ or Nd oxi de either on calcination or on use of the
conposi tion in t henifigh apdthen was spray-duind, Aopertien ofthe spray driedmeatesial was dideddnal | y

gi ve the best di s ﬂf%ﬁﬂl r %]EHHB
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nmetal s paSS| vat i onnnﬁerﬁnmforpﬁadnmsi Theresulting ndterialishoived thefollawing pfopkrties:
d/ i de.basis. .. . 7 :

A Oson 9893" O Lrietical Soriposition (weight %): 45.2% MO, 871% Laz0s, 0.21% RE,Ostotal

The metal s passi vahiearth ORE)S 04D NEBY 0/68%-ST5 BE%AIXHIRE 2126908, PHical
particle or as an |ntegral part_ of an FCC catal yst partlcle | f

used as an addi ti vRsoperties: FPb(Davison Aﬂﬂﬂonf“ﬂ@@e“\ﬁdﬂ&?rﬁ-db@p%ﬂ‘ﬁ#}m
itselfbe fornmed i
process. Alternat %’eiy, éh tg S paggﬁ/ﬁcf%é%ﬂ‘gg nent ngxgg%,m netl

with 5 bi ndmdspmeiflee MgO. etc. by any conventi onal techm gue. See for
exanpl e, S process described in U S. Patent 5,194,413, the
dlsclosure ? which is |ncorporated herei n by ref erence.

Exampie 2

A slurry of peptized alumina was prepared in exactly the same manner as in .
Example 1, using 1900 g (1300 g on a dry basis) of CATAPAL-B alumina powder,
9500 g of DI-water, 2.7 g of TSPP, and 2016 g of 45% formic acid solution. In the
20 meantime, a magnesia shurry was readied by high-shear mixing 1208.5 g (1051.4 gona
dry basis) of MgO powder and 3519 g of DI-water containing 5 g of TSPP. The
magnesia slurry was added to the above-peptized alumina slurry, and the batch was
allowed to mix for 10 minutes. To the resulting slurry was added 1234.4 g of La/Nd-
nitrate solution bearing 306.1 g of La;0; and 32.1 g of Nd,Os. After mixing the batch
25 for 5 minutes, the slurry was one-pass Drais milled, and then was spray dried. A
portion of the spray dried material was air calcined in a muffle furnace, ramping up to
718°C and allowing 45-minute soak at this temperature. The resulting material had the
p following properties: Chemical composition (weight %): 38.5% MgO, 12.67%
 Lay0;, 0.96% Nd,0s, 13.70% RE;03, 0.21% Nay0, 0.45% SO, 45.3% AL,O;, and



I ncorporation of the netals passivation conposition directly into FCC

cat al yst particles may be acconplished by any known techni que.
Exanpl es of suitable 10 techni ques for this purpose are disclosed in
U S. Patents 3,957,689; 4,499, 197; 4,542,188 and 4, 458, 623, the
di scl osures @f, gphi-ch are incorporated herein by I ERHRREH20

The conpositions of the invention may be used in any conventional FCC
process. Typical FCC processes are conducted reaction tenperatures of 450

to 650[err]C 15 with catal yst regenerati®n tenperatures of 600 to
850[err] C. The anpbunt of the conposition used is preferably about
1-20 parts by wei ght per 100 parts of FCC catal yst used. The

conposi tions’ of t lg320ARI! Physickbpropetiess 6 DI 11163 A0S 2ind g potvder XRD any
typi cal hydrocarbon feedstock. Pref erably, the co si.tions of the

i nvention are  pattern om&xqmemos eegystaliine (Mg praelcigraerystpliine
hydr ocar bon feedgty %6%; |n 20 at |l east 2 ppm vanadi um nore
preferably at |eas to 100 pp nore of V and/ or Ni . The

presence of the conpositions of the i nvention during the FCC process
passi vat es g_he adverse effects of netals ﬁuchleass vanadi um and decreases the

formation of hydrogen and coke. The invention is
further illustrated b)Aélﬁl@yWebﬁﬂdW%'p@épareH &haotl tie Bfneibanner as in
understood that the invention iIs i ed tq the details, of thesge

exanpl es. Example 1, using 1629 g(l 140 gonadry basis) of CATAPAL-B

An alum na slurr ﬁxmaﬁb dry
basi s) of CATAPAxl_glggglosin?ﬁg&%o er QO’%}M?M? pseﬂg gg%%fé%’zz%‘gs%%b g
of WO Rsthi3573 2dded a magnesia shurry which was readied in the same mannermExample

PCT/ US95/ 14020 . . -7-
dei oni zed ?%I ) Y l@én%%ﬁ?lﬁgm?‘gyaasg? oflggpzfoglgar- %369?%8%¥me .
(TSPP), in a contalmngl\ﬁ’€6§TSl’P§eAﬁdr&llMﬂ§|tlﬁ|hﬁﬁh tdinikefop 10 thinited| 2469 gafi n t he

slurry was then peptized ut es addln 3000 g of 45

wei ght % formic MWW‘@P&W?H YE@fLBzQaPM 3 g of Nd,0; was @ QﬁdrtS?
?gggg 3 gﬁggeglr 3 aS| s W g?—%gﬁgmg%g é-g&sﬁhﬁ’ tsgl;apcont'al ni ng 6. 4
g of resulting material had the following properties: Chemical composition (weight %):
15 33.7% MgO, 22.15% La;03, 2.28% Nd,0;, 24.43% RE;0;, 0.13% Na,0, 0.45% SO,,
41.1% ALOs, and 0.32% SiO,. Physical properties: 9 DI, 88 m”/g S.A. (Nz), and a_
powder XRD pattern showing the presence of microcrystalline (MgO),AlO; spinel,
microcrystalline La;Os, and some free MgO.

20 ' Example 4
In order to demonstrate the superiority of the materials of this invention for

trapping vanadium in FCC operation, the following study was carried out: a 100 g (on
a dry basis) blend was prepared by mixing one of the traps prepared above with an
ORION® fainily of GRACE-Davison FCC catalyst at a weight ratio of 1 part trap to 9

25 parts FCC catalyst. An unblended, 100 g of FCC catalyst was taken as a base case.
Each sample spread over a dish in a shallow bed was then treated according to the
following protocol: Heated in a muffle farnace to 204°C air, allowed to soak for one
hour at this temperature; raised to 503° C, allowed to soak for 3 hours at this

temperature; and then allowed to cool to room temperature; impregnated with a



TSPP. After allowng the slurry to mx for 10 mnutes, the slurry was

t wo- pass Drais mlled, and then was spray dried. A portion of the
spray dried nmaterial was dried in a 204[ err] C preheated oven for
45 mnutes, and then was air calcined in a 718[err]C preheated

muffle fur nacg,ofg%sﬁ%hm nutes. The resulting nmaterial showedpkfi@sésalbeW Ng
properties: em cal conposition (weight %9: 43.2% MO, 0.21%

La[err](err], 0.2 1% RE[err]Jerr] (total rare earth oxide),
0.40% Na[err] O, 0.63% SO err], 51.6% Al[err]<}err] and 2.26% Sigerr].
Physi cal " properties: 7 D (Davison Attrition Index), 116 mig S. A
(Nferr]), and a powder XRD pattern revealing the presence of

m crocrystal | i ne Idgditeldeve] $600mpmein this sty - ofvidadivhenaphthbeatd ih pastameto,

and sone free MO

Exanpl e 2 completely and ynifomly povepall pratigles vath vanedinmeeligred pentasgted i n
exactly the Sa”e(:%ﬁt?g@a*ﬂnmﬁle eaﬁwtmérﬁpe}atuﬂésl%ég%dWQ@ %ﬁﬁ&ﬁ&@f& on

a dry basis) of um na po -wat er
g of "TSPP, and 20bée howf ralsedad 5937 cand allawesktio sodkoat this templamtlﬁé)foﬂ hourspamit i rre

iy DaeT s of " Mt aE R bt cosd oorbhh orapetues: Hares) Ea AR It g e Teadho®
ry asl| s O e
magnesia slurry Waao@ehimébwtéﬂp&ﬁhe&ﬁmmmh@ﬂwmo@h%&bpeﬁwofhe

bat ch was allowed to mx for 10 m nut the resulting slurry
was added 1234.4 @pproximately3 hours; and then sphjeqted te 28d10ut/7HIRC sxalieiprepyloe. 1 g of

Lalerr err] and el‘ﬂ:?

fo£ 5 ]mqnut e]s the%&&%gﬂ% pass&@%fé&hﬁaﬁ%ﬁ angﬁflﬁd %oggyfcles

dri e]gf I A f (Apmirutes/tycit) addéowgty‘ymeaad(lmgtlédg/hdurymﬁugmut eadll:(Snycledsl n
e furpace, an oW n nm nut e

Soak at thi 457 amp PRy dY atfuwer witivogen 17k 1o fiasten of nitropen containing 5

fol | tivgpss i
LAl err) ler o, SEireEPRIETlo Mokl R Mot ofr SHMB LT PR

0.45% SO err], 45. seﬁhe]wrrwas aﬂmed to cool to room {ampsENEE inglowing nitrogen
PCT/ US95/ 14020 for c ‘i/ SiJerr]. Physical properties: 6 DI, I1]
nmMerr]/g S.A: (N € ‘H er XRD pattern show ng-the
presence of mcr ocr yst dhthemeu(swgiﬂmbebov]eﬂbt{cavaqoqmmqmsﬁcmaystsareattacked

mcrocrystafiine o vanadium, 15%he plebetbe bof d merdld tas, Hotrebdr e Mirte of vanadium
attack on FCC catalysts can be significantly lessened as a result of vanadium capture by
the metals trap. In order to prove this, each of the above deactivated samples was
divided into two fractions - approximately 10 weight % of sink (metals trap) and
approximately 90 weighf % of float (FCC catalyst) fractions - by means of so-called

20 "sink-float” or density separation, using tetrabromoethane having a density of 2.96
g/ml, tetrachloroethane having a density of 1.58 g/ml, and a centrifuge. All the
samples, before and after the sink-float separation, were analyzed by using an
Inductively Coupled Plasma Spectrometer. Figure 1 shows the so-called vanadium

~ pick-up factor (V-PUF) data for each of the compositions of examples 1-3 as a

25 function of La/Nd oxide content in the metals trap composition. The V-PUF, defined
by the ratio of vanadium concentration in the trap (i.e., in the sink fraction) to that in
the FCC catalyst (i.e., in the float fraction), is a measure of vanadium trapping

P efficiency.



5 - Exanple 3 A
slurry of peptized alumna was pre the sanme manner. as in
Exanpl e 1, using 1629 ¢ (1140 g onﬂm MIIMFMI IlCATAPAL B al um na

powder , 8145 g of Dl -water cobnttaiming 2*7 g of TSPP, and 2016 ¢
of 45% f or m cye@gdsm®! ut i on. To this was added a nROIESIsSa4d4ad urry
whi ch was readied in the sane nmanner in Exanple 10 2, using 1035.8 g

(901 g on a dry basis) of MgO powder and 3107 g of Dl -water

containing 5 g of TSPP. After allowing the bdth to mix for 10 mi nutes,
2469 g of LaNd-nitrate solution bearing 611.7 g of La[err]qerr]
and. 64.3 g of Nd[err] err] was added to the batch. The slurry
was m xed for 5 m S,- one-pass nmlled, and spray dried. The

resulting materi al the follow ng properties: Chem cal conposition
(weight %9: 15 What 83laiedd®O, 22. 15% La[err]Jerr], 2.28% Nd[err]Jerr],
24.43%RE[err]CIerr] 0.13% Na[err] O 0.45% SO err], 41. 1%
Alferr](err], and 0.32% Si 2. Physical properties: 9 DI, .88 nferr]/g S A
(N[err]), and a 1 pﬂmﬂs?ﬁﬁv ﬁhtcsﬁ.posﬁm\wmemeumsp@saﬁmﬁof

m crocrystalline (I\/gO)Ierr]AI[err derr] spine| m crocrystalline
La[err]Jerr§, ananetalsio affluskcatalytic cracking process, said composition comprising a component
Exanpl e- 4 In order to denonstrate the superiority of the
materials of this |hr1ﬁ/er?f’t POn f or trappi ng vanadiumin FCC.

basi o) bl end vas. pr epar ed by o e ongof t e 1 aps. prepared above with an’
pr epare m_xi ng .one _ofthe traps prepared above wi an
ORIONerr] famly of cReR- &%@M&M’Q&t“&ayst at a weight ratio of 1 part
trap to 9 25 partaoﬁ@%ﬁatbalwagmré@e#m%ﬁwﬁﬁ sd&&@dﬂoﬁfmf%uﬁaéﬁisﬁﬁé. :

was taken as a base case. Each sanpl e spread over a dish in a
shal | ow bedl@as t hen tr eat eof axedde) Ndgpxide, and anixtures thereof. { o| | owi ng prot ocol :

nour at this t empavist S5l Podth SRR bod SLONE b i Tl APORG |,

at this spihelper at ure; and then allowed to cool to room
tenperature; inpregnated with a WO 96/ 35762
PCT/ US95/ 14020 -9 -
2. The composition of claim 1 wherein said composition further contains a
15 binder.
3. The composition of claim 1 wherein said component consists essentially
of

15-60 parts by weight MgO,
20 30-60 parts by weight ALO;, and
10-30 parts by weight rare earth oxide selected from the group consisting of
La oxide, Nd oxide, and mixtures thereof,

4, The composition of claim 1 wherein substantially all the MgO and
25 ALO; of said component is in the form of a magnesiurri aluminate spinel.
5. The composition of claim 1 wherein said rare earth compound is

derived from an La/Nd - rich rare earth material.
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desired level - 5000 ppmin this study -. of vanadi um napht henate in pentane

to conpl etely and utuummmﬁ nam particles wth vanadi um
al l owed pentane to . Hﬁl/"ﬂ nmuf fl e furnace at room
tenperature; heated to 204[err]C and Hel & for one hour; raised to

593[err] C, anGyghdsgd to soak at this tenperature for 3 hourggrniseshsoso
then allowed to cool to roomtenperature; charged into an Inconel fluid-bed

reactor; al l owed the bed tenperature to reach 771[err]Cin flow ng
nitrogen over a period of approxi mat &8y 3 hours; and then
subj;ected to 20-hour/771C cyclic-propyl ene- steam ng (CPS), an

accel erated catal yst deactivation protocol involving redox cycles

ach cycl 6 as 10 -t obt one EpeRHTEE o L fid ol R PsreS

m nutes of nitrogepareshyivaeightof sdid rare earth oxidéol . % propyl ene, 10 m nutes of

nitrogen, and 10 m nutes of air containing 4000 ppm S err]
finaldgy, the reactor was allowed to cool to roomtenperature in flow ng
ni trogen for dyschapg GiforGH BRlinfi 1 wherein said rare earth oxidé o

course of the above deac'tivatiwon reat ment, Ilgg' ceg%saaf ystes ar gmattac ed 15

by vanadi um 5 n t hessentially oflentbénum omideal s trap, however, the degree of
vanadi um attack on FCC catal ysts can be significantly | essened as
a result of vanadi um capture by the netals trap. In order to prove

this, each of the abovegdeactihy défpbsidiBE flgim/Pwherein said compbsitiofl @6nthifi & 16460
fractions - approximately 10 weight % of sink (netals trap) and :

approxi matel y 90 we$ witPs of s9fd qompapent.FCC cat al yst) fractions - by nmeans of
so-cal l ed 20 "sink-float" or density separation, using

t et r abr onoet hane having a density of 2.96 ' g/ m, tetrachl oroet hane
having a denlity of 1.58 g/ nina pmrockssfoc fluid cathlytiecrackidg a hydrocarbon feedstacknpl es,

before and after the sink-float s ation, were | yzed usi ng an
et oty ount it ineStry SERBEE perites i ieheatidfy i Sitied begReld | o]
vanadi um Bydibicadion| addking Zoie dfidfa)ca éheration® Yonef thé iprevemieasi t i ons

of exanples 1-3 as a 25, _, function of La/Nd oxide content in the netals
trap conposition. emprisingipcluding pasticles in said catalyspipventery whichpagiicles sopigingm

concentration in. th&ﬂgﬁ&hﬁﬁﬁg“??%%%@f%'”ac“ on) to that in

the FCC catalyst (1.e.,"1nt n), is a neasure of vanadi um
t r appi ng 15 ef f i cl®A@yparts by weight MgQD 96/ 35762 . :

PCT/ US95/ 14020 30-60 parts by weight AlO;, and
10-30 parts by weight rare earth compound selected from the group consisting
of La oxide, Nd oxide, and mixtures thereof,
wherein at least a portion of said Mg_O and Al,O; are present as an Mg-Al oxide spinel
20 phase.
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C ai ns VWhat is clained is: _ 1. A netal s
passi vati on conposition adapted for yse'in passivation of 5 nmet al s
in a fluid catalytic cracking procéss, said conposition conprising a
conponent whi ch cont ai ns: 15-60 parts by weight
MO, 30-60 parts by weight Al[err]Jerr], atnssi14020

10- 30 parts W%@%ﬁ%t rare earth conpound sel ected fromthe group

consi sting 10 of La i de, Nd oxide, and m xtures

t her eof . wherein at |east a porff%n of said MgO and AI[err]C{err]
is-in the formof an My-A oxide spi nel .

Thé conposition of claim1 wherein said conposition further contains a 15
bi nder. 3. The conposition of claim1 wherein said
conponent consists essentially of 15-60 parts by °
wei ght MgO, 20 30-60 parts by weight Al[err]Jerr], and
10-30 parts by weight rare earth oxide selected fromthe group consisting
of La oxi de, g and m xtures thereof.

4, 1 The conposition of claim1l mherein substantially all the MJO and 25
Al[err]gerr] of said conmponent is in the formof a magnesium al um nate

spi nel.. 5. The conposition of claim1l wherein said
rare earth conpound is derived froman La/Nd - rich rare earth
mat eri al .
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conpositidn of ‘claim 1l wherein said conponent contains 15-25

by wei ght of said rare earth oxide. 7. The conpo PiTon
of claim1l wherein said rare earth oxide consists 5. essenjdra

| ant hanum oxi de. 8. -~ The conposition of ¢

wherein said conppgft on cont sk paeLLke@nt ProPERTY orGANIZZTIONM . % Of 3

conponent . 10 9. | n BPOE7opRE® for fluid catal ytic

cracki ng a INYERNAHONAE APERICATHNN PUBLISHED UNRERB (THEPATENT ©OORERATION TREATY] (HET)
parti cl &um&-aaﬂamdfdasmﬁat S0 DT Ve i imermationa Pebnelid Nkl D07 _OWR 9535762

zone and a ﬂﬁt,ion zone Ai e | nprovenent conpri sing
includifpg partic é | n sail at al yst V ¢ (i3 dntsrnaginalitwbljoation Daté: € 34 Nayenberi 1996 (14.11.96)

net al s SSTvatt om Conmpomnent —contar i T 15 ou paTrS 100
wei gt ?lhwumﬂAppﬂuﬂmNmbeﬂo 60Ptpa$95§4039 mw U, %@gg’nﬁun}rs%
10- 30 p Fz%ﬁn&)éuwﬁiﬂﬂtgnhére eﬁ&l&b&@&?%%&&!%s?' CCke LT, LU, LV, MD,

consi‘stifn [PERO, RU, SD,
t her &of wherein at |east a port| bn  of Jandmgéeﬂﬁ]tqw.r

are pre%@'”t”"%'zﬁmw A 181 st 20 u . .

CH 'DE.DK.BS FR, GB, GR, IE, IT, LU, MC,
P’l‘ SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
ML, MR, NE, SN, TD, TG).
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(54) Tifle: La/Nd-SPINEL COMPOSITIONS FOR METALS PASSIVATION IN FCC PROCESSES

(57) Abstract

Catalytic cracking catalysts and additives which comprise a2 metals passivation component containing: 15-60 parts by weight MgO,
30-60 parts by weight ALO3, and 10-30 parts by weight rare earth compound selected from the group consisting of La oxide,; Nd oxide,
and mixtures thereof, wherein at least a portion of the MgO and Al2O3 are in the form of an Mg-Al oxide spinel, are especially useful for
catalytic cracking processes involving hydrocarbon feedstocks containing high metals (e.g. vanadium) content. The La/Nd compound may
be one which forms La and/or Nd oxide during the FCC process cracking or regeneration step.




