VETAL PASSIV ICN/$CM CONIRCL CCNPCSITICNS FOR FCC The pr nt

i nvention neﬁgtes tio CoanS|t|@ns whi ch are used to° control s&ﬂﬁ§§1'

and the advérse effects~of netdls such-as V and/or N~ encountered .in fI id
catal ytic cracking (FCC) operations, and nore particul arlglg()@,] -
conposi tions that :passivate N and/or V during the catalytic cracking of
hydrocarbons as well as control SOx enigsions during oxidation regeneration

of the catal ysts. * Conposi tions whi ch have been used to passivate N
and/or V as well as control SOx emissions typically conprise magnesia,
alum na and rare earth oxides. In particular, US. 4,472,267, U. S

4,495,304 and U.S. 4,495,305 disclose conpositions which contaln nmagnesi a-
al um na spinel supports in conbination with rare-earths such as ceria and
| ant hana, and U. S. 4,836,993 discloses the preparation of nmagnesi um
alumnate (MJAl[err]Jerr]) and nagnesia- alum na conposites that are
conbined with arare earth and used as sul fur oxide absorbent in FCC
processes. US-A-4 836 993 is silent as to whether or not a spinell phase
is- fornmed. None of the exanples therein involve conpositions containing a
conbi nati on of MO, Ca[err]O[err], and Al[err]Of[err]. VWi le prior
conposi tions have been successfully used to control the adverse effects of
V and/or Ni as well as the SOx em ssions fromFCC units, the industry
requires ' '

01-8199

Metal Passivation/SOx Control Compositions for FCC

Inventor: G. Kim o

heet Has Been Replaced

W

THIS SHEET HAS BEEN
"REPLAGED




conp05|thons {hat are efficient for the pa55|vat|on of Vv and/or Ni  which
is present .i

-2-

n hydrocarbon feedstocks.
.n addi tion, V and/or Ni/SOx control agents which are wused in

the formof separate particulate addi tives nust have hardness and
attrition properties that enable the additive to remain in a circul ating
FCC cat al yst
invention to provide novel SOx getterifig agent/netals passivation

conposi tions. It is another object to provide netal control additives
for use in FCC processes that are also efficient for SOx pick-up and

rel ease as well as the passivation of V and/or N. It is a further
obj ect to provide magnesia-lanthana- alum na containing met al s/ SOx control

addi tives that ar-ﬁméeapﬁneatlbﬁ 1at ar bthEnuaﬂﬂonﬁiﬁabhﬁt 8F m#mi nt ai ni ng
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I nventory. It is, therefore, an object of the present

y _abrasive and

Uednaferdal Eﬁcoﬁﬁ%eﬁéﬁl ﬁlaedcgﬁPEFerglSFC%QB?ocess

The present invention relates to compositions
which are used to control SOx emission and the adverse
effects of metals such as V and/or Ni encountered in
fluid catalytic cracking (FCC) operations, and more
particularly to compositions that passivate Ni and/or
V during the catalytic cracking of hydrocarbons as
well as control SOx emissions during oxidation
regeneration of the catalysts.

~Compositions which have been used to passivate Ni
and/or V as well as control SOx emissions typically
comprise magnesia, alumina and rare earth oxides.

In particﬁlar, U.S. 4,472,267, U.S. 4,495,304 and
U.S. 4,495,305 disclose compositions which contain
magnesia-alumina spinel supports in combination with
rare-earths such as ceria and lanthana, and U.S.
4,836,993 discloses the preparation of magnesium
aluminate (MgAl,0,) and magnesia-alumina-composites
that are combined with a rare earth and used as sulfur
oxide absorbent in FCC processes.

While prior compositions have been successfully
used to control the advefSe effects of V and/or Ni as
well as the SOx emissions from FCC units, the industry
requires compositions that are efficient for the
passivation of V and/or Ni which is present in
hydrocarbon feedstocks. .

In addition, V and/or Ni/soi control agents which
are used in the form of separate particulate additives

must have hardness and attrition properties that

enable the additive to remain in a circulating FCC
catalyst inventory.
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't is yeb anof her object. to provide eff|C|ent/econon1caI met hods for
preparing netal s/ SOx control additives on a conner0|al scal e. These
and still further objects will becone readily apparent to one
skilled-in-the-art fromthe follow ng detailed description, specific
exanpl es, and drawi ng wherein figures 1 and 2 are bl ock diagrams which
|IIustrate —3- 3 preferred nethods of
preparing the novel conpositions of the present invention. Br oadl vy,
the present invention contenplates a novel conposition for the passivation
of netals and/or the control of SOerr] emssions in FCC processes,
said conposition conprising-an oxi de base conponent having the fornul a:
30 - 50 MpO'5-30 LaJerr]err]/30-50 Al[err]O[err] wherein (i) t he
armunt;s Nde La[ ext] Ds¢r theretohd],can dbjedt wfe thep presentas
wt . % of sai conp nent O
m crocryst al F‘PH& 2150 to gro&&g& ﬁo&gﬂt é@c get%erl?l. ?%@tenta/%etils
pas51vat10n compositions.
It is another object to provide metal control
5 additives for use in FCC processes that are also
efficient for SOx pick-up and release as well as the
passivation of V and/or Ni.
It is a further object to provide magnesia-
lanthana-alumina containing metals/SOx control
10 additives that are resistant to attrition and capable
of maintaining sufficiently high surface area when
used in'the highly abrasive and hydrothermal

conditions encountered in a commercial FCC process.

It is yet another object to provide
15 efficient/economical methods for preparing metals/SOx
control additives on a commercial scale.

These and still further objects will become
readily apparent to one skilled-in-the-art from the
following detailed description, specific examples, and

20 drawing wherein figures 1 and 2 are block diagrams
which illustrate preferred methods of preparing the
novel compositions of the present invention. -

Broadly, my invention contemplates a novel non-
spinel, ternary oxide base having the formula

25 (expressed in weight percent calculated as the
oxides):

30 to 50 MgO/5 to 30 La203/30 to 50 Al,0,
wherein the MgO component is present as a
microcrystalline phase which is particularly effective

30 for passivating V and/or Ni as well as controlling SOx
emissions during the catalytic cracking of
hydrocarbons.

-
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(i) »sai d. oxi de base,conponent is virtually MjA [err](err]
spinel-free, and (iv) =~ :at least said La[err](Jerr} and Al[err]O[err]
are present as a co- precipitate. The present invention
further conprises said novel conposition in conbination with zeolite
containing catalytic cracking conmpositions which are used to process
hydrocarbon feedstocks that contain N-4¥Y and/or sul fur. The
preferred additive conpositions are further characterized by: A fresh
surface area of 100 to 300 nferr]/g follow ng 2-hour air calcination at
538[err]C, nore preferably 130 to 260 nferr]/g and nost preferably 130 to
200 nferr]/g as -4- det er m ned by
the B.E.T. nethod using nitrogen; a surface area of 100 to 200 err]/g

preferably 100 toMose speciffigallyn my. inventionesempyifesn 2 avalean 80%

cair at 709 ey gbgmao 1oy Otl:é&FE?ar)Pfo:Qufe ade Omr&miﬁétﬁsnekﬁmm ned by
water; a nitr | ume of” at | east abouyt O. cn[err %, preferably

0.4 to 0.6 éﬁeﬁgtﬁmlmgsncpm cyacking £ A(60. 0

[err]m  por ghdcAMBe’ udled) t26 priviets hydioRaThon; f&&d&tbblds dthatr esi st ance
of 0 to_45 Davi son | ndex %PI as dﬁyern1ned by the nethod disclosed in
us. 3,850, 988“&‘?!&“4“247’ /g, su

The preferred additive compositions are further
characterized by: A fresh surface area of 100 to 300
m?’/g following 2-hour air calcination at $38°C, and
preferably 130 to 260 m?/g as determined by the B.E.T.
10 method using nitrogen; a surface area of 100 to 200
m?/g upon 48-hour steaming with 20% steam/80% air; a
pore volume of 0.4 to 1.0 cc/g as determined by water;
a nitrogen pore volume of at least about 0.3 cc/g, '
preferably 0.4 to 0.6 cc/g from nitrogen porosimetry
15 covering up to 600 A pore diameter at 0.967 relative
pressure; an attrition resistance of 0 to 45 Davison
Index (DI) as determined by the method disclosed in .
U.S. 3,650,988 and 4,247,420 for fresh material after
2-hour air calcination at 538°C; a microcrystalline
20 Mg0 component before and after steaming as ‘determined
by X-ray diffraction; when used as an SOx control
additive, the composition preferably includes a total
promoter metal content of 1 to 15 weight percent as
oxides, and preferably 2 to 10% by weight ceria and/or
25 vanadia; a sodium content of less than about 1% by
weight Na,0, and preferably less than 0.5% by weight
Na,0; and a bimodal distribution of mesopores in the
40-200 A and 200-2000 A regions. The median (pore
volume basis) pore diameter from nitrogen porosimetry
30 ranges from approximately 50 A to 100 A, depending on
the final calcination condition, e.g., simple air
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fresh material after 2-hour air calcination at 538[err]C, a

m crocrystal |l i ne MgO conponent before and after steanmtng as determ ned by
X-ray diffraction. When used as an SOx control additive, the conposition
preferably includes a total pronoter netal content of 1 to 15 weight
percent as oxides.” The pronoter nmetal (s) is preferably selected from the
group consisting of Ce, Pr, Ti, Nb, V agd m xtures thereof. The pronoter
preferably consists of 2 to 10% by weight ceria and/or vanadia; a sodium
content of less than about 1% by wei ght Na20O and preferably | ess than
0.5% by weight Na[err] G and a binodal distribution of nesopores in the
40-200 A(4.0-20.0 [err]m and 200-2000 A(20.0-200.0 [err]m regions. The
medi an (pore volunme basis) pore dianeter fromnitrogen porosinetry ranges

from approxi caleinationi\el] @380 ort @ait0&aliittdon @t dperdiivithon the
final calcin 0 sinple air calcination at 538[err]C or.
air calcinati %‘H’ﬁf‘%@%{‘}eﬁgef &t%amv‘aryl ng | evel s of steam

Referring to Fi guReferring £os&igurieatl ,t & d@m@ﬁl‘t ithat fthe be prepar ed by
a mul ti-step Ja gﬁﬁai:q§§ﬁﬁhgnunlsa ared by a mil¥i-M%p procedd) A

sol uti on cont ai t such “as
described as follows:

(1) . A solution containing a lanthanum salt such
as lanthanum nitrate is reacted with a solution of
sodium aluminate under conditions wherein a separate
stream of lanthanum nitrate is combined with a stream

10 of sodium aluminate solution over a period of 20 to 60
minhutes in a stirred reaction vessel to form a
lanthanum-aluminum hydrous oxide coprecipitate.

(2) The coprecipitated lanthanum-aluminum

- hydrous oxide slurry mixture of step (1) is aged at a

15 pH of 9.3 to 9.7 for a period of 0.1 to 2 hours at a
temperature of 20 to 65°C.

(3) The aged slurry of step (2) is then reacted
with an aqueous solution of magnesium nitrate and a
solution of sodium hydroxide which are added as

20 separate streams over a period of 20 to 60 minutes to
a stirred reaction vessel at a pH of about 9.5 and at
a temperature of 20 to 65°C to obtain a ternary
magnesium/1anthanum/a1umihum hydrods oxide
precipitate.

25 (4) The ternary oxide precipitate of step (3) is
separated by filtration, washed with water to remove
extraneous salts, preferably spray dried, and calcined
at a temperature of 450 to 732°C to obtain a ternary
oxide base composition that is free of MgaAl,0, spinel

30 and having a surface area of 130 to 260 m%/g.

(5) The ternary oxide base obtained in step (4),
when used as an SOx additive, is preferably
impregnated with solutions of cerium and/or vanadium

NN rLAE
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Ianthanun1n|trate IS reacted with a solutlon of sodium al um nate under
condi ti ons.wherein a separate streamof |anthanumnitrate is conbined with
a stream of sodium alum nate solution over a period of 20 to 60 m nutes in
a stirred reaction vessel to forma | anthanum al um num hydrous oxi de
coprecipitate. (2) The coprecipitated | ant hanum al um num hydr ous
oxide slurry mxture of step (1) is agpd at a pHof 9.3 to 9.7 for a
period of 0.1 to 2 hours at a tenperature of 20 to 65[err]C (3) The
aged slurry of step (2) is then reacted with an aqueous sol uti on of
magnesiumnitrate and a solution of sodium hydroxi de which are added as
separate streans over a period of 20 to 60 mnutes to a stirred reaction .
vessel at a pH of about 9.5 and at a tenperature of 20 to 65[err]C to
obtai n a terarsd yopleipresl Ly t Hramium el imparkn &ycenia mnuentpqaﬁcu pitate.

(4) The terrga&%h x%d@o p.’[f%@i% epéﬁcéﬁ@%tf&';)a'\?an era[f& gltration,

washed with 0 renove Xt raneous sa , pre pray, drled and
cal ci ned at abouterbectatlf ew%igwé(PQitﬂqlBQ[Qﬂd]@ﬁ@m%Ynaat%ﬁﬂh?y oxi de

base corrpo?%,*@%y@f o Std ' €6 ‘ggiaﬁg\ll;@fééﬁerr] spi nel and having a

surface are to 260 nmerr]/ he ternary, oxi de base

obtain® in step ( mnmnm%e%rpm %&Y?P/e(s) i 18 pHReR, apl y

| npr egnat ed gitidy éxﬂiuéapélﬁn@d actera WY Bt uré el i 450 abd woownal |y

titanium to inpari a cerla co about 5 Io 1 | percent and a-
vanadi a content Alt@Ratyv %é?géﬁ 'éh hd0k1

compositions are outllned in Flgure 2 whereln: the
magnesium/lanthanum/rare earth nitrate, sodium }
10 hydroxide,'sodium aluminate solutions described above
are combined in a mixer (typically a four-port mix-
pump) to form a Mg-La/RE-Al ternary hydrous oxide
'coprecipitate which is aged for about 10 to 60 minutes
and then further processed into particulate SOx
15 control additives as shown in alternative processing
methods (A) and (B).
The preferred compositions of the present
- invention are prepared in the form of microspheres
which have a partiéle size tange of 20 to 200 microns
20 and a Davison attrition index (DI) of O to 45,
preferably 0 to 15, and are suitable for use as SOx
control additive in FCC processes.
The metals control additive composition may be
combined with conventional commercially available FCC
25 catalyst zeolite-containing FCC catalysts which
typically contain 10 to 60 weight percent zeolite such
as Type Y, ultrastable ¥, 2SM-5 and/or Beta zeolite
dispersed in an inorganic oxide matrix, such as the
Octacat®, XP®, Super-D®, and DA® grades produced and
30  sold by the Davison Chemical Division of W. R. Grace &
Co.-Conn. _
It is contemplated that the metals control SOx

control additive compositions may also be incorporated
R .
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- '6- optionally a titania content of O to 10 weight percent. (6)
The i npregnat ed base of step (5) is then dried and- cal cined at. a
tenperature of 450 to 700[err]C. Al ternative nethods for preparing
t he novel conpositions are outlined in Fi gure 2 wher ei n:
the magnesiuni | anthanum rare earth nitrate, sodium hydroxide, sodium

al um nate sol utions descri bed above are7€onbined in a mxer (typically a
four-port mx-punp) to forma My-La/ RE- Al ternary hydrous oxide
coprecipitate which is aged for about 10 to 60 m nutes and then further
processed into particulate SOx control additives as shown in alternative
processi ng nethods (A) and (B). The preferred conpositions of the
present invention are repared in_the formof mcrospheres which have a
particle siie Fafgeabalyst: parbiclesr during Bamafasbure: &R & on i ndex

(DI) of O t%é‘éal?éﬁ{%%éﬁlafa@ibﬂ pRPocaddra’ Suski 4808 esEPbseldsgnas SOX
control additive 1Tn e netals control additive

rocesses. Th
conposi tion “a§~b§t€§ﬁbﬁ§8d UnPr hdebR3ed?7 onBt Scofmeter 1By aB¢ai | abl e FCC
catal yst zepl$lespaB83623ngnaCCanatRANSH67)MB60 typically contain 10

5 The metals control additive compositions
(unpromoted) are typically added to a FCC catalyst in
amounts ranging from 0.2 to 15 weight percent and more
preferably 0.5 to 5 weight percent. In addition, the
catalyst composition may include about 1 to 15 weight

10 percent of the ceria/vanadia promoted compositions for
control of SOx emissions. The promoted/unpromoted
compositions may be pre-blended prior to adding to a
FCC unit. In one preferred embodiment, the FCC

catalyst will also contain a noble metal _
15 combustion/oxidation catalyst such as Pt and/or'Pd in
amounts of 0.1 to 10 ppm. The FCC catalyst/SOx
control composition mixture is reacted with
hydrocarbon gas-oil and residual feedstocks that
contain as much as 2.5 weight percent sulfur (S),

20 0.005 weight percent Ni and/or 0.005 weight percent V,
at temperatures of 520 to 1100°C (cracking reaction)
and 700 to 750°C (regeneration). 1In typical
commercial FCC operations it is anticipated that the
FCC catalyst may accomodate up to about one weight

25 percent Ni and/or V and still contain an acceptable
level of activity and/or selectivity.

Cracking activity is determined by the so-called
microactivity test (MAT) method dccording to ASTM
#D 3907-8. -
30 The Davison Index (DI) is determined as follows:
A sample of catalyst is analyzed to determine the
weight of particles in the 0 to 20 and 20+ micron size
ranges. The sample is then subjected to a 1 hour test
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to 60 weisght percent zeolite such as Type Y, ultrastable Y, ZSM5 and/or
Beta zeolite dispersed tn ‘an inorganic oxide matrix, :such as the
Cctacat[err], XP[err], Super-Derr], and DAl err] grades produced and sold
by the Davison Chenmical Division of W R Gace & Co.-Conn.

-7- It is contenplated that the netals control SOx control additive
conposi tions may al so be incorporated Lg.FCC catalyst particles during
manuf acture in a catal yst preparation procedure such as disclosed in U S.
3,957,689, U.S. 4,499,197, U S. 4,542,118 and U.S. 4,458,623 and Canadi an

967, 136. The netal s control additive conpositions (unpronoted) are
typically added to a FCC catal yst in anbunts ranging from0.2 to 15 wei ght
percent and nore preferably 0.5 to 5 weight percent. 1In addition, the

catal yst comiesiat ifQmideratalyistdattipdttioh apphrabmisyiusing @ent of the

or oot ed! npPATIFBRS: SHS6H Botn S Rapasang: & Brasiai ol e addi ng to a
FCC unit. I'nowi€igeaf eaneaismifddwmedt 21t Ad tees acmnqua 1s\nsqd. al so

O 2 Moy oThe BA¥i%on 1HReY 1s°UUIUANLRAL UL FIRBUA! 21 YST such as P
and/or Pd in

>3 Davison Index = wt.$ 0-20 micron material formed during test

wt. original 20 + micron fraction

Having described the basic aspects of my )

invention, the following examples are included to
‘illustrate specific embodiments.

10 Example 1

' A coprecipitation run was carried out by feeding
one acidic stream and one basic stream simultaneously
into a high speed mix-pump reactor with multiports,
allowing the viscous product-stream to fall into

15 4000 g of heel water in a kettle maintained at 38-40°C
with good agitation. The acidic feedstream contained
654.4 g of MgO and 413.3 g of La-rich rare earth
oxide, all in the form of nitrate in a total volume of
9840 ml. The basic feedstream had a sodium aluminate

20 solution bearing 654*2 g of Al,0, along with 320 g of
50 weight percent sodium hydroxide solution in a total
volume of 9840 ml. While these two streams were fed
at an equal rate of 400'm1/mihute, the feed rate of
stream No. 3 with 16 weight percent sodium hydroxide

25 solution was adjusted so as to control pH of the
slurry in the kettle at 9.4 - 9.5. After aging the
slurry under this condition for 15 minutes and
confirming pH was at 9.5 at the end of aging, the
slurry was immediately vacuum filtered. The

30 filtercake was then homogenized using a high-shear
s Sheet Has Been Replaced . _T;{ m
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amounts of 0.1 to 10 ppm The FCC catal yst/ SOx control conposition
m xture is‘reacted wi th-hydrocarbon gas-oil and residual feedstocks that
contaim as nmuch as 2.5 weight percent sulfur (S), 0.005 weight percent N
and/ or 0.005 weight percent V, at tenperatures of 520 to 1100[err]C

(cracking reaction) and 700 to 750[err]C (regeneration). In typical
commercial FCC operations it is anticipated that.the FCC catal yst may
accomodat e up to about one weight percent Ni  and/or V.and still contain
an acceptable level of activity and/or selectivity. Cracki ng
activity is determned by the so-called

- 8- m croactivity test (MAT) nethod according to ASTM #D 3907- 8. :
The Davi son Index (D) is determ ned as foll ows: A sanpl e of catal yst

i s anal yzed BdxgEycPrrAE mAd1REi gCe. oFehamegendgedn RRE WagoSP¥aYnd 20 +
[err]msize gppa@s.- The sanple is then subjected to a 1 hour test in a

fluid catalyst attrition apparatu I ng, a hardened.steel jet cup having '
a precision boredAoﬁPPigeP°§ ion, Igaﬁogb?Yelrﬁﬁpiglggninute i s used.

The Davi son hidgssphetakCwhat eduggiefobheesin 1000 g of tap water
5 at room temperature for 3 minutes, and then was washed
once with another 1000 g of room-temperature tap
water, and filtered. After overnight drying in a
115°C oven, the material was air calcined at 704°C for

2 hours. Properties of the resulting material, -

10 hereafter to be referred to as 1A, are as fqllows:

' Chemical composition (weight percent): 36.8% MgoO,
20.8% La,0,, 0.1% CeO,, 23.4% total rare earth oxide,
0.2% Na,0, and 39.1% Al,0;. The results from X-ray
powder diffraction scan showed that this material was.

15 virtually MgAl,0, spinel-free before and after S-hour -
-exﬁosure to flowing (1.5 liters/minute) air containing
20 volume % steam at 788°C. Average particle size: 99
microns, attrition resistance: 17 DI (Davison Index),

_ BET (N,) surface area: 181 m?/g.

20 A set of four 60-gram samples'was prepared by
physically blending an ORION® family of Davison FCC
catalyst with 0, 5, 10, and 15 weight pércent (on a
dry basis) of 1A. Each sample was then treated
according to the following protocbl: Heated to 204°C

25 and allowed one~hour soak at this temperature in a
muffle furnace; Raised at a rate of approximately
4°C/minute to 677°C and then allowed to soak at this
temperature for 3 hours; Cooled to room temperature;
Impregnated with vanadium naphthenate in pentane to

30 completely and uniformly cover all particles with
vanadium; Allowed pentane to evaporate away in a
muffle furnace at room temperature; Heated to 204°C

P
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Davi son lndex.= wt . % 0- 2. kerrlmmaterial formed during test

wt. original 20 + [err]mfiraction Havi ng descri bed the basic aspects
of the present invention, the followi ng exanples are included to illustrate
speci fic enbodi nents. Exanple 1 A coprecipitation run was carried out

by feeding one acidic stream and one basic stream sinultaneously into a
hi gh speed m x-punp reactor with nulti-3®ts, allow ng the viscous product

streamto fall into 4000 g of heel water in a kettle maintained at
38-40[err]C with good agitation. The acidic feedstream contained 654.4 ¢
of MgO and 413.3 g of La-rich rare earth oxide, all in the formof nitrate

in atotal volunme of 9840 ml. The basic feedstream had a sodi um-al um nate

solution bearing 654.4 g of Al[err err] .along with 320 5Q wei ght
percent sodiRd dxfer QBPUFPHFllﬁLérE%Faan ﬁﬂeIB?°QSgO ﬁF 8Wule t hese

two streans wed eréfetet; asteamnad fatesohoﬂee ﬂh/ﬁhﬂstfluiaﬁzédeﬁeﬂate of

stream No. 3 with 16 weight perc n di um hydr ox sol ution adj ust ed
so as to corﬂ?o?sﬁf-f:ofw%ﬂg 8PuVPy- ﬁ@mké? g #%a/h ur) 'and '20%

- 9- 9. 4d~v81?% adker Bﬂcngshhp%&gﬂhsytﬁéﬂeéx&hinedoﬁdrtcﬁemirallS

m nutes_and co m was _ a at_t a e slurry was
i medi & el y %%%dﬂﬁ¥?+e?gr H?p?ﬁgiFFPtgfgﬁﬁgaigg ﬁ%&ngﬁgg%ﬁénlzed usYng a
hi gh- shear nsuefacérareaui | The resaltschveopresentiedaiu ®ablepday dri ed.
A 400 ¢ port%ﬂgﬂ étéhfeeeaxephggu&%egﬂ}, $85ENERE mARSL LY ihCdONCE |1

1000 g of ta r oom rature m nut es was washed
once mﬁtrleuhnghﬁY1eﬁﬁegtheréBnPF@#ﬁ@taPQrGGP&ptﬁﬁréﬂ t&ﬁdFFFItered Af ter

over ni ght dra&eﬂﬁ% afﬁéﬁ[eahh§1aﬁeatt56ﬁ ”HWchabnm985awé ?ﬁhﬁlned at
704[err] C for urs. Properties_of the_ resul mat er fter to

be refl®red Pereantof 1d A8 the blendgntheczeo b Bs B Fw?
percent): 36réfaihén APpBéxinbeenlyCosy hore :¥lite area than

without 1A. With 10 weight percent of 1A, there is a

122% increase in zeolite area as a result of

preferential vanadium cpature by the material of this
15 invention, 1A. )

Example 2
Another additive having a composition sllghtly

different from 1A of Example 1 was prepared in exactly
the same manner as in Example 1, except for the

20 feedstream composition. The acidic feedstream
consisted of 9840 ml of solution containing 671.6 g of
MgO, 275.5 g of La-rich rare earth oxide, and 123.1 g
of Ce0,, all in the form of nitrate. The basic
feedstream contained 671.6 é of Al,0; in the form of

25 sodium aluminate solution along with 320 g of 50
weight percent sodium hydroxide solution in a total
volume of 9840 ml. )

The material obtained from spray drying, -

slurrying, washing, drying, and 2 hour air calcination

30 at 704°C, hereafter to be referred to as 2a, had the
following properties: ‘Chemical composition (weight
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Cederr],s 23.4%total rare earth oxide, 0.2% Na[err].Q and 39. 1%
Al[err]O[err]. The results from X-ray powder diffraction scan showed t hat
this material was virtually MyAl[err](Jerr] spinel-free before and after
5-hour exposure to flowing (1.5 liters/mnute) air containing 20 vol une %
steamat 788[err]C. Average particle size: 99 [err]m attrition
resistance: 17 DI (Davison Index), BET-{fferr]) surface area: 181 nferr]/g.
A set of four 60-gram sanples was prepared by physically bl ending an
ORION err] famly ‘of Davison FCC catalyst with 0, 5, 10, and 15 wei ght
percent (on a dry basis) of 1A Each sanple was then treated according to
the follow ng protocol: Heated to 204[err]C and al | owed one-hour soak at
this tenmperature in a muffle furnace; Raised at a rate of approxi mately

4[ err] O mi nupercend) ] G8.J03 Mg0; Hd. 8% |14, t B BhaFeds, 2%-3% enperat ure
for 3 hours; l.e IS t Ut e | eggaked gy |

napht henat e an%%é"n%atl% t gﬂ:([%{ W?’y%n%% uﬁr;gl) 6r91 ngcov rhﬂ\{&n%gr?l cles with
vanadi um Al Bdg@g pé?hmenat)embor%e alzg $h°@le<¥m1¥’éu4hhﬁa'é@ at room

temper atur e; yeat6d s 2001k Fdte ofla ghCot 05-RSE: NotEan g psdi nto an

| nconel flui t eaned
10 - 5nour§t|emlt/ﬁﬁ0§i faian)didescnided i grampleclaith 80 vol . % steam (6.8

g Herr]Qhour) apg, gty f?ﬁé"éame %&arﬁ& %ﬂ"aﬁzéﬂﬂbeﬁ m ned for
chem cal and physi cal propertles é)x?m al t he zeoql |lye stk’ i ar ea.
The resul ts anothers&ate®s rEORh | 60T les o \RR) i)%‘% fly that

the material whg iprdpadidd), qﬂ&&&agetréaw@tmh rmeesdmé evanadiwe FCC

catal yst from vanadl n at'tac Wth, only 5, we e Fn the

bl end, the zJdFPRREENATIQH,;an |%Wﬁ%l¥%§%ﬁ%ﬁ% e@@%}%e zeolite
area than W Theutrebiltd tdn Hthimei gt merhmmamfaﬁe\,pnémmed ni122%

I ncrease in |t S e dn capture by
the materi al (#’ PISIa 3[3% I%]é 1%éeﬁgﬂn§ é‘%%iﬂlAnot er addltlve havi ng
a conposi ti omlgicagivt (beeat fdksarved rim Byanplexhapl e 1 was prepared in

exactly the sane manner as in Exanple 1, except for the feedstream

conposition. The aci d| c feedstreamconsisted of 9840 m of solution
Example 3 :

A 71.82 g (70.00 g on a dry basis) portion of 2a
15 of Example 2 was sprayred with fine mist of ammoniacal
vanadium tartrate solution bearing 1.80 g of V,0, to

"incipient wetness using an atomizer and a rotary
mixer. After allowing.the impregnated material to
stand at room tenmperature fot approximately 30

20 minutes, the material was oven dried overnight at
115°c; and then was air calcined at 538°d for one
hour. The resulting material, hereafter to be
referred to as 3A, was virtually MgAl,0, spinel-free
according to X-ray powder diffraction scan before and

25 after 48-hour exposure to flowing air (1.5
liters/minute) containing 20 volt% steam at 702°cC.
The properties of this material are as follows:
Chemical composition (weight percent): 35.9% MgO, -
13.5% La,0;, 5.6% CeO,, 20.8% total rare earth oxide,

30 0.4% Na,0, 2.7% V,05, and 39.4% Al;,0;. Average particle
size: 54 microns, Attrition resistance: 8 DI. BET (N;)
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containing 671.6 g of MJO, 275.5 g of La-rich rare earth oxide, and 123.1 g
of Ce@, dll inthe formof nitrate. The basic feedstream contained 671.6 ¢
of A1203 in the form of sodium alum nate solution along with 320 g of 50
wei ght percent sodi um hydroxi de solution in a total volune of 9840 m .

The material obtained fromspray drying, slurrying, washing, drying, and 2
hour air calcination at 704[err]C, herd2Fter to be referred to as 2A, had
the foll owi ng properties: Chem cal conposition (weight percent): 3.8% MO
13.8% Laferr]derr], 5 7% Ce®, 21.1%total rare earth oxide, 0.4%

Na[err] O 0.3% SO err], and 39.8% Al[err]O[err]. This material, 2A, also
showed virtually no MgAl[err]Jerr] spinel before and after 5-hour steam ng

(80% steanf 20% ai r) described in Ex le 1. | n exactly e same
manner as i nsg('ga,ﬁpea{gagngpﬁgresgpémgfger 48-hour s!geamlng (2t0I% 11-

of four 60-gseaampEDReairPR/ENE2Ash! and. 12asmp/@parespectiively. treated with

t he sanme vanadi um_ i npregnati on d steamn S scribed | le 1.

The results on th?‘éesépggf' ‘n’FéHgng?emﬁE‘%gﬁiedg?‘n ¥a5 gvpﬁ.p@ﬁ%.ﬁe dat a

gssent i al7lly86ﬁni:héoﬁbbhooah hesaagbeedjzihmesoxba_ddiedvien Exanp! 601<| 2Exarrpl e
. . n r a rt : e 2 was

spr aye%w’ t héFgﬂ%;ﬁFsFag‘FRXﬁﬁané ﬁﬁé&ﬁaglaﬂn%’ '?Mér a@‘g%fgﬁ?gﬁ beari ng

1.80 g of V[envifbamehtt ofi thepregeneratorsandi neleasingnisndfuwndm rotary

m xer. Afte | l.owi NQ .t I yr [ r i, s t om .

tenperature *’B? %%%ogfnégseliywﬁt%m%ﬁ{éésgfhéeﬂng%% \j\dgg g‘\}gn dried

over ni ght atriséj:'errSﬁ:xxceptthehpﬂrsﬁ,amahcecelfcBﬁxdaéﬂJ&SUPelqa]fClﬁ)r one

Virtual Ly WAt PEPBRY Brpely: BYPERE bopalicy®decly Siptard aid thas

virtually My err ST . ng to"X- ray_powger
di ffrat@i on reieabef orpabidikyt dn tbehﬁemex@ﬁogwe %effeﬁﬁglagr (1.5

i ters/ m nut g,oCopLALNiAYe2Batak ol SupaFLR! tAYAl GeipfesThe propertes of

this material are as f WS em cal conposition (weight percent): 35.9%

MyO, 13. 5% La[ er r k&) eFRpacd tyoforOERs rfapteares, (At Riend, ¥adart h oxi de, 0.4%
Na[err]O 2. gedbeel eren’ b.9800g38s4¥rahhed (€ tours Averenge particle

51 2€; fluidized bed at 760°C and 5 psig) OCTACAT® (another

15 pavison FCC catalyst) and 0.050 g of fresh 3A, all on
a dry basis. It was chargéd into an Inconel reactor
having an I.D. of 1.04 cm, and was subjected to two-
stage treatments: First, a 30-minute reduction in
flowing (1.5 liters total/min.) N, containing 2 vol.%

20 H,, aﬁd next, a 30-minute oxidation in flowing (1.5
liters total/min. N, containing 4 vol.% O, and 0.0900
vol.% SO, at 732°C. After each treatnient, the sample
was discharged, homogenized,' and the sulfate level was
determined on a one-gram portion removed from the

25 sample. The weight percent SO, found in this sample as
a result of the oxidation treatment was 0.46%. 'I'his_
was taken as a measure of the capacity for SO; capture.

The capacity found for this sample represents
approximately 85% of the theoretical maximum - the-

30 maximum weight percent SO, that can be accumulated in
this sample is approximately 0.54% when all metals but
aluminum form stoichiometric sulfates at 732°C. The

- .
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54 [err]m Attrition resistance: 8 DI . BET (N2) surface areas before and
after 48-hdur steam ng (20% steani 80% air) were 181.and 124 n2/g,
respectively. The above resulting material, 3A, was eval uated on the
bench as a potential SOx additive, i.e., SO transfer catal yst, capturing
SJerr] in the oxidizing environment of the regenerator and rel easing
sulfur in the formof H2S in the reductX®environnent of the riser. Since

t he performance of SOx additive can be assessed largely by the capacity of
S err] capture and the release capability in the formof Herr]S, the
following two tests were carried out for this sanple:

-12- (1) Capacity for S(ferr] capture: A blend was prepared from
9.950 g of steaned (l hours in a fluidized bed at 760[er %ﬁj 4. 47 kPag
(5 psig) OCTmekerded] ofaidisednventden .F3a . fhns h3 (ﬂ‘l)‘ Bb" fresh

3A, all on a iﬁfﬁ%g" ¥or lsojagtepagacd i nto an. I nconel reactor havi ng an
|.D. of 1.04 cim was _subj ected_t.qQ two- staqgltreat nment Ffrst a
t

30-m nute reducti d®)i n RelGASR capabilityis #hi%y4%i%h contai ning 2
vol . % H2, angresi 320w Pladed dfi didown-11dw your grlarss | ters

total/mn) Nl err] con nrn 4 vol . %0 Aan r] at
732[err P zjeméar 5&@1 $ c{fé“l'?zﬂ%r'g ‘Q%ggaér S(l:.‘éQ geg,
honogeni zed volal%dozthﬂd eubbet)evollevsbz atasa devea ki fikoWw anate od€- gr am
portion reno fr.o sa in this
sanple as a :igguﬂl @flrt éﬁ%at |2Er¢et£%laginé’%e{m°£% ig&%‘hlsf'm S was taken
as a nmeasur e coblidde irafAowing &, Séj:'edn.}SChapg‘er-e ATﬂewapamlmmd for
this sanple ATy t‘% lﬁfk/ %}féﬁ cal maxi mum - the
maxi num wei gr?t P rcetbt%‘%oﬁq{r%% %@{n an be accurru ? n this sanple is
appr oxil@at el ycempemmmqmmds neduchion (FER)IMASS DI chi onetric
sul fates at égét S YednH-wad Mt awzélﬁl zé%‘t:/ﬁiws has a quite
err

hi gh capacity for stora e. (2) Rel easg capaci A 0.40 ¢
sanpl e of frasHngADRePANe At 34 2 RSB AF c’fﬁde ’JE% %‘%/%‘E and was
exposed 10 f iy Nhe Gourds e Tk \mﬁn%ﬁ rﬂie W&WM% sq err]
at a total flow_rate: of 6n1/mnutea 72err Cfor %&xj g)
hours, and c&f &aSi Was| Gﬁ%ﬁﬁmﬂlfefjoﬁsd% REydon &rﬁl icoi 2of the
above- yseat eiuoiﬁrﬂdﬁngasna@@mmméﬂmmmatm sua:grmopmuucms)n
g;l'Pﬁ/ r2ra 58° s%%(%}nrt%me‘*,tser t'leqnpaerr Adre ¥or athfls rsaé pfe 5%9&54& an Hﬁégg propane

temperature -~ the temperature here represents a sort

of dynamic temperature rather than equilibrium or

steady/isothermal temperature - of approximately

20 500°C, which is well below the riser bottom
temperature. Thus, 3A is expected to show a release

capability.

Example 4 _

. Three of the four steamed samples with vanadium
25 listed in Table I for Example 1 were evaluated by

microactivity test (MAT) using a fixed bed reactor
described in ASTM Method No. D3907. The feedstock
employed in MAT evaluation was a sour, imported heavy
gas o0il with properties shown in Table III. The MAT
30 data at constant conversion summarized in Table IV
clearly demonstrate what one can expect from the

\ . o
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m/ mn. as a reducing agent. During the course of tm\s TPR run, the
concentration of H2S was determ ned as a function of tenperature by

moni t ori ng mass nunber 34. The TPR scan-data plot, H2S counts vs.
tenperature for this sanple showed. an onset terrperature - the tenperature
here represents a sort of dynam c tenperature rather than equilibrium or

- 13- st eady/i sot hernmal tenperature ei4approximately 500[err]C, which is
wel | below the riser bottomtenperature. Thus, 3A is expected to show a
rel ease capability. Exanple 4 Three of the four steaned sanples with

vanadiumlisted in Table I for Exanple 1 were evaluated by m croactivity
test (MAT) using a fixed bed reactor described in ASTM Met hod No. D3907.

The feedstock enployed in MAT evaluation was a sour, inported heavy gas oil
with propert MeeHHAKE iof tdpie inventioninNanely artheretd®t conversion

su?mrlfed :clac;]iﬁlihﬂ:j %?ié?ﬁ[ﬁ,y é&%ﬁéﬁawtwssmb f1 romthe
materials o IS I nventr.o ; ere 1's actl ener|lt,
reflected i ndiq?éfeﬁﬂfﬂe %X?'ﬁ%@sé@%"al%’-? o(?jél) v Hhe at | o (C/O
for the FCC Wmlqaeﬁamwlmmlémmnué&ﬁms&mémfmerl als of this

I nventi @n. e are al el ec.t|V|t enef ts - espe |1y noticeable are
t he dratlcaei’:r estgo gtﬁsﬁ%ntlally i ncr eased

gasol i ne yi elskledbdaniye bianef:.ts&n— akpéciaﬂ.lly tﬂoﬂmﬁnb&: darenthery
lightly diff t '
slightly di dﬁfaﬁé%tléa”i 21% é)r&q@é%g? é@% &)h{F}P%rg?‘lﬁg manner as in

Exanpl e 2 by naki ng i anges I n ear for the

f eedst r eans. Smtﬁttara]ally ab‘tcamaéed)rgaﬁu]agnejrxaeigi. foll owed by
slurrying, washing, drying, and 2-hour calcination at 538[ers+]C,
hereafter to _be referred to as 5A, had the follow ng properties: Chemcal -
conposi ti on Ex@mpde S-rcent): 39.1% MyO, 12. 0% La[err]qerr] 7. 4%

Ced ernp. 20. 7%t9haladﬁrtq@wup>a GompbsPedi SFerhP sPigite 139[6”] and
39. 6%A1[errhgg%r§%t%ne of a%pjopertles are - 67 g/cnjerr]
aver age bul k 3t |exagtly the $AWe |/ BET
(N[ err]) surmasmedr ax it %nl}ﬂepw ebyr/(iialcrliﬁlg Gfindx Gclanged [id nedi an
g][\l_[ (ca]rqr &Fﬁr%%a%:egmﬁyzﬁn o for the '%eee st%:]'ceénrt]sr c€ 0 gram sanpl es
material obtained from spray drylng, followed by
15 slurrying, washing, drying, and 2-hour calcination at
538°C, hereafter to be referred to as S5A, had the
following properties: Chemical composition (weight
percent): 39.1% MgO, 12.0% Lay0;, 7.4% CeO,, 20.7%
total rare earth oxide, 0.1% Na,0, 0.3% SO,, and 39.6%
20 Al,0;. Some of the physical properties are - 0.67 g/cc.
average bulk density, 73 micron average particle size,
187 w?/BET (N,) surface area, 0.485 N, pore volumé,
66 A median (N,-PV) pore diameter, and 10 DI.
A set of three 60-gram samples of ORION®/5A blend
25 was prepared, and was steamed with vanadium in exactly
the same manner as in Example 1. Properties and MAT
data at constant conversion for i:hese samples are
presented in Tables V and VI, respectivély. These -
data essentially confirm the kind of results we have
30 already shown in Tables I and IV for the materials of
this invention.
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-14 - prepared, and was steamed with vanadiumin exactly the sanme nanner
as in Exanple 1. Properfles and MAT data at constdnt ¢onversion for these
sanpl es are presented in Tables V and VI, respectively. These data
essentially confirmthe kind of results we have already shown in Tables |
and IV for the materials of this invention.

- 15- =IABLE | - . Effect of
Addi tive 1A on FCC Cat al yst Blend (W.) Ratio | AAFCC Cat.

0/ 100 5/ 95 10/ 90 15/ 85 Chem cal Conposition (W.% after
steam ng with vanadi um Al[err](err] 32. 63 33.02
33.35 33.44 Na[err] O 0. 43 - 0.42 0.42
0.39 . Sgerr] 0.51 1. 27 1.07
MO 0.08 0. 3g TABLE ? 98 6. 00 RE203
1.51 2.79 3.76 5.02 Ni - 0.003
o902 0003 Ogfféct of Aaaitive 1a on Fcc catiyéé 0908

Blend (Wt.) Ratio
5 1A/FCC cat. 0/1.00 5/95 10/90 15/85

Chemical Composition (wt.%) after steaming with vanadium

1,0, . 32.63 33.02 33.35 33.44
Na,0 0.43 0.42 0.42  0.39
8o, 0.51 1.11 1.27 1.07
10 Mgo ~ 0.08 2.38 3.98 6.00
RE,O; 1.51 2.79 '3.76 5.02
Ni 0.003 0.002 0.003 0.002
v 0.522 0.568 0.550  0.560

Properties after steéming with vanadium

15 Unit cell, A 24.23 24.23  24.24 24.23
Pk. Ht. 12 19 25 24
mot;1 S8.A., m¥/g 68 114 127 129
Zeolite S.A., m?/g 45 83 20 89
Effective 45 87 100 105

20 Relative 1.00 1.93 2.22 2.32

THIS SHEET FAg B
BEEN
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Pr‘obert I es after steaming wth vanadi um Unit Cell, A* 24. 23

24. 23 24. 24 24. 23 Pk. Ht. ~ %2 19 25
24 . Total S A, nmerr]/g 68 114 o127 129
Zeolite S.A., nferr]/g 45 83 90 89 *1A =
0.1 [err]m ' - 16 -
TABLE |1 _ Effect of Addii{ige 2A on FCC Cat al yst Blend (W.)
Rati o 2A/ FCC Cat. 0/ 100 5/ 95 10/ 90 15/ 85
Chem cal Conposition (W.% after steami ng with vanadi um
Allerr]Jerr] 32. 52 32. 82 32. 67 34. 26 Na[err] O
0.44 0.43 0.42 0.43 SJ err] 0. 49 . 1.08
1. 07 1.01 MO - 0.08 2. 30 4.18 5.77
RE203 1.51 2.60 3.57 4.53 Ni
0. 002 0. 003 0. 003 0. 003 TABLE\AI _ 0. 495
0. 548 0. 542 0. 537 Properties after steam ng wi th vanadi um
Unit Cell, A* 24. 23 24. 24 24. 26 24. 24 Pk. Ht.
19 30 3Effect of3gdditivey@d on KCC Gatalysy g1
127 143 149 Zeolite S.A., nferr]/g 53 87
99 102 '
Blend (Wt.) Ratio _
2A/FCC Cat. 0/100 5/95 10/90 15/85

5 Chemical Composition (wt.%) after steaming with vanadium

21,0,  32.52 32.82 32.67 34.26
Na,0 0.44 0.43 0.42 - 0.43
so, - 0.49 '1.08 1.07 1.01
Mgo 0.08 2.30 4.i§ 5.77
.10 RE,0; 151 2.60 3.57 4.53
Ni _ 0.002 0.003 0.003 0.003

v 0.495 0.548 0.542 0.537

Properties after steaming with vanadium

Unit cell, A 24.23 24.24  24.26 24.24
15 Pk. Ht. . 19 30 34 - 36
Total 8.A., m?/g .81 127 143 149
Zeolite S.A., m?/g 53 87 99 102
Effective 53 91 110 120
Relative 1.00 1.72 2.08 2.26

_—
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*TA = 0.1 [err]m -17

TABLE |11 Properties of Sour, Inported Heavy Gas 9 | (SI HGO) AP
gravity at 16[err]C : 22.5 Sulfur (w.%
2.6 Nltrogen (Wm. % 0.086 Conradson Carbon
(Wm. % ; - 0. 25 Aniline Point ([err]Q 73
Fact or : +i76 D 1160 ([err] O | BP
: 217 5 307 10
324 20 343 40
382 60. 423 80
: 472 - 90 . 500 95
524 '

Table III

Properties of Sour, Imported, Heavy Gas 0il (8IHGO)

API gravity at 16°C : 22.5
sulfur (wt.%) s 2.6
5 Nitrogen (wt.%) : 0.086
Conradson Carbon (wt.%) : 0.25
Aniline Point (°ci H 73
K Factor H 11.6
D-1160 (°C)
10 IBP : 217
5 H 307
10 H 324
20 H 343
40 H 382
15 60. H 423
80 M 472
90 H 500
95 H 524
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- 18- ' TABLE 1V .l.nt er pol at ed,
Mass- Bal anced MAT Yields at 55 wt % Conversi on Sanples: 5h/788[err]C

St eaned (80% steanm 20% air at O kPag (0 psig) IAORION err]
Bl ends with 5000 ppm V Test Conditions: 527[err]C, 30 sec. Contact
Ti me, SI EGO Feed Blend wt. Ratio 0/ 100 5/ 95
10/90 1A/FCC Cat. Cat./Q | Wight Ratil§- 5.5 3.5
3.1 MAT Yields @55% Conver si on H[ err] : 0. 95
0.52 0. 36 Cerr] + C[err] 2.3 1.8
1.6 Cerr]= 8 3.0 3.1
Total ([err]s 34 35 3.6 Cerr]=
: 3.8 4.0 0 1.2
1.6 1.8 Tot al C[err] SIABEOT 6.1 6.4
Cerr] Gasoline 36.1 38.6 39.4
'18 626' 6 In %g.'aied, sg-@'aﬂanced lﬁ%o!ze%ag S wt.% nve?h:f’bn
35 3 es: S °C steam %80% ste air at { ésig)
. MON | 1a/PRION® Bl with S0
5 Test Conditions: 527°C, 30 sec. Contact Time, SIHGO Feed
Blend wt. Ratio : 0/100 5/95 10/90
1A/FCC Cat. : ' -
Ccat./0il Weight Ratio : 5.5 3.5 3.1
MAT Yields @ 55% Conversion
10 H, : 0.95 0.52 0.36
C, + C;'s 3 2.3 1.8 1.6
Cy= 2 2.8 3.0 3.1
Total C;'s : 3.4 3.5 3.6
C= : 3.8 4.0 4.1
15 iso ¢C, : 1.2 1.6 1.8
Total C,'s s 5.5 6.1 6.4
Cs' Gasoline : 36.1 38.6 39.4
LCO 2 26.6 26.4 26.0
640 + Bottoms H 18.4 18.6 19.0
20 Coke : 6.7 4.4 3.5
GC-RON s 92.6 91.6 91.0
GC-MON s 81.3 80.5 80.3
n-Paraffins s 4.5 4.7 4.5
iso-pParaffins : 24.1 26.7 28.5
25 Olefins : 26.5 25.5 25.3
Aromatics H 36.2 . 33.8 31.9
Napthenes H 8.5 9.4 9.9
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n-Paraffins . 4.5 4.7 4.5

i so-Paraffins

24.1 . 26.7 28,5 A efins d 26.5 25.5
25.3 . Aronatics -36. 2 33.8 31.9 :
Napt henes 8.5 9.4 9.9
- 19 - TABLE V Ef fect of
Additive 5A on FCC Cat al yst Bl end (W) Ratio SA/FCC Cat.
0/ 100 5/ 95 10/ 90 Chem cal Conposition (W.% after stean ng
wi th vanadi um Al[err]O[err] 32. 28 32. 86 33. 26
Na[err] O 0.43 0.42 0. 39 SJ err]
0.50 1. 07 1.08 MyO 0.11 2.25
4. 31 RE[err](Jerr] 1.53 2.60 3. 66
Ni 0. 002 0. 003 0. 002 Vv
0.511 0. 525 0. 537 Propert i BABBEt®r steaming with vanadi um
Unit Cell, A* 24. 26 24. 24 24. 25 Pk. Ht.
21 32 35 SA (ZIM, nerr]/g - 62/ 29 88/ 36
96/ 42 *1A = 0.1 [err]m
5 Effect of additive 5A on FCC Catalyst
Blend (Wt.) Ratio 0/100 5/95 10/90
SA/FCC Cat. )
Chemical Composition (wt.%) after steaming with vanadium
21,0, 32.28 32.86 33.26
10 Na,0 0.43 0.42 0.39
S0, 0.50 1.07 1.08
MgO 0.11 2.25 4.31
RE,0; 1.53 2.60 3.66
Ni 0.002 0.003 0.002
15 v 0.511 0.525 0.537
Properties after steaming with vahddium
‘Unit cell, A . 24.26 24.24 24.25
Pk. Ht. _ 21 32 35
SA (Z/M), m%/g 62/29 88/36 96/42
20 SA(Z), Effective 62 + 93 107
SA (Z), Relative 1.00 1.50 1.73 -
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20 - : TABLE VI .~ Interpol ated,
I\/ass Bal anced MAT Yi el ds at 60 w. % Conversion Sanpl es: 5h/788C St eaned

(80% steam 20% air at O kPag (0 psig) 5A/ FCC Cat al yst Bl ends
wi th 5000 ppm YV Test Conditions: 527[err]C, 30 sec. Contact Tinme, SIEGO
Feed Blend wt. Ratio : 0/ 100 5/ 95 10/ 90 5A/ FCC
Cat.. Cat./QO1l Wi ght Ratio =294 4.3 3.6
H err] : 0. 98 0.73 0. 46 Cerr] +
Clerr]'s 2.4 2.1 1.9 Cerr] =
3.2 . 3.3 3.4 Total Clerr]s : 3.8 4.0
4.1 Cerr]= : 4.2 4.3 4.4 I SO
derr] 1.5 1.8 2.1 Tot al C[err] S
6.2 6.6 7. o qer‘.l?BLﬁaéfa i ne :
40. 8 41. 6 25.1 24 7 4.5
342 + Bott OgE rpolated }g’ass-%al&c YieldslgtSGO wt. nvers
90 9 . les: sAh 8°C gteam % st o% air psig
n- Par af fi ns SA/FC Cgtalyst ds w go Ppm | Par affins

27.5 29.5 31.1 O efins : 22.5

21.6 . i : 34.5
Napt B hes Test Condz:.tA{&f@%. §§27°c, 30 sec: COnégc% Time, S8fHE0O Feed _

Blend wt. Ratio : 0/100 - S5/95 10/90
SA/FCC Ccat. -
Cat./0il Weight Ratio : 5.4 4.3 3.6
H, H 0.98 0.73 0.46
10 C, + C,'s : 2.4 2.1 1.9
C= : 3.2 3.3 3.4
C.= : 4.2 4.3 4.4
- iso ¢, : 1.5 i.8 2.1
15 Total C,'s H 6.2 6.6 7.0
Cs' Gasoline 3 39.6 40.8 41.6
LCO H 25.1 24.7 24.5
640 + Bottonms : 14.9 15.3 15.5
Coke : 7.1 5.8 4.8
20 GC~RON H 92.1 91.4 90.9
GC-MON H 81.2 80.9 80.6
n=-Paraffins : 4.6 4.9 4.5
i-Paraffins : 27.5 29.5 31.1
Olefins s 22.5 21.6 21.2
25 Aromatics H 37.7 36.2 34.5
Napthenes H 7.7 8.3 9.0
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- . L CLAI M5 1. A conposition for the
passi vation of - &m‘““& he control of SO err] emssions in FCC
processes, S%\“ﬁm\mm\ KMbnprising an oxi de base conponent having the
formul a: LM $30-50 Mg/ 5-30 La[err]Qerr]/30-50 Al[err](err]
wherein (1) the amounts MgO, La[err]Jerr] and Al[lerr]Jerr] are
expressed as w.%of said cotgaenent, . (ii) said MO is
present as a mcrocrystalline constituent, (iii) said oxide
base conponent is virtually MjAl[err]J err] spi nel -free, and
(iv) at least said La[err]dJerr] and Al[err]Jerr] are present as a co-
preci pitate. 2. A conposition for the control of SO err] em ssions

in FCC processes according to claim1 wherein said conposition further
conprises, bas€BAEM:the overall conposition, 1- 15.wt % of pronoters for
SJ err] oxidation and/or H2S rel ease selected fromthe oxides of Ce, Pr,

o o MRS LIeelie son, s Bue, pRgRRSRIEN BERELIO 10
4. The coghagbli eonteed’ dfNSoxo ewigsibnsl dnFCt- prooess n said
conpos!t%on has a.surf%ce area of 100-300 nferr]/g. 5. The
conposi t Pon SEEBFAPAY% 0 claim 4 wherein said conposition has a surface
area of 100-200 nfa) aft eopreatipidated ternary oxide
5 composition having the formula:
30 to 50 MgO/5 to 30 La,0,/30 to 50 Al,0,
7 wherein the amounts of MgO, Lay0; - -
' and Al,0; are expressed as weight
9 percent, and the MgO is present as
| a microcrystalline component; and
11 up to 15 weight percent of
(b) the composition of (a) combined
13 with a catalytically active amount
of promoters for SOQ oxidation
15 and/or H,S release selected from
the oxides of Ce, Pr, Ti, Nb, V
17 and mixtures thereof.
1 2. The composition of claim 1 further °

characterized by the absence of a spinel phase, a
3 surface area of 100 m?/g to 300 m?’/g, and a Na,0
content of below about 1% by weight.

1 3. The composition of claim 2 wherein the
surface area is 130 to 200 m%/g.

1 4. The composition of claim 2 having a surface
area of 100 to 150 m?/g after heating to 704°C for 48

3  hours in the presence of 20% steam/80% air.
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-2?; to 704 ours in the presence of 20% steam and 80% ai r

JAn FCC cat aI ‘iﬂml tion conprising (a) a zeolite-containing

6.
conponent H(mm \m carbons, and (b) the conposition according to
claims 1t he conposition of claim6 where said zeolite-

cont ai ni ng conponent conprlses a zeolite selected fromthe group consisting
of type Y, ultrastable Y, ZSM5, Beta_ggd m xtures thereof dispersed in an
i norgani ¢ oxide matri x. 8. A met hod of cracking hydrocarbon

f eedst ocks conprising contacting said feedstock with an FCC cat al yst
conposition according to claim6 or 7 at el evated tenperature whereby

catal ytic cracking of said hydrocarbons occurs. 9. The net hod
according to claim8 wherein said feedstock contains V and/or N

10. The nethodsaCCthiagmbOSﬂtﬁbﬁ1Bfmbhatmnlsabdmbenédtwdthcantains

sul fur and S€F§ Cﬁ Iyst conposition contains a conposition for control
of SO err] sfFBre¥ brdlng to claim 2.

1 6. The composition of claim 1 wherein said La,0,
is derived from a La-enriched rare earth mixture.

1 7. The composition of claim 5 wherein the FCC
_ catalyst includes an oxidation catalyst selected from
3 the group consisting of Pt, Pd and mixtures thereof.

1 8. The composition of claim 5 wherein the FCC
catalyst comprises a zeolite selected from the group

3 consisting of Type Y, ultrastable ¥, ZSM-5, Beta and
mixtures thereof dispersed in an inorganic oxide

5 ~matrix.

1 9. A method for passivating V and Ni and/or
controlling SOx emissions from an FCC catalyst

3 regeneration process which comprises catalytically
cracking metals and/or sulfur containing hydrocarbon

5 in the presence of the composition of claim 5 or 6.

.

1 10. The method of claim 8 wherein said feedstock
contains V and/or Ni and the FCC catalyst includes

3 composition (a) of claim 1.
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