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'STABLE Dl SP, OF METAL PASSI VATI ON AGENTS

VETHODS F@WHHEM Field of the Invention: 5 P%éﬁg?éi"é"ﬁt

i nvention relates to stable dispersions of finely divided particles of
metal s and net al conpounds that provide netal passivation properties to
zeolite containing cracking catal ysts. The present I nvention al so
relates to various mlling processes to 10 reduce such netals and netal
conmpounds in size and di sperse themin water and/or organic |iquids.
Background of the Invention: H gh boiling conmponents of crude oi
are unsuitable 15 for inclusion in gasoline and other |iquid hydrocarbon
fuels. Accordingly, the petroleumrefining industry has devel oped
processes for cracking or breaking these high nmol ecul ar wei ght, high
boiling conponents into smaller, | ower boiling nol ecul es. One cracking
process widely 20 used for this purpose is known as fluid catalytic
cracking (FCC). The FCC process has reached a highly advanced state,
and many variati ons have been devel oped, but the unifying
characteristic of these variations is t hat a vaporized hydrocarbon

feedstock is cracked by

STABLE DISPERSIONS OF METAL PASSIVATICN AGENTS
AND METHODS FOR MAKING THEM

venr i
5 The present invention relates to stable dispersions
of finely divided particles of metals and metal
compounds that provide metal passivation properties to
zeolite containing cracking catalysts. The present
invention also relates to various milling processes to
10 reduce such metals and metal compounds in size and

disperse them in water and/or organic liquids.

Background of the Ipvention:
High boiling components of crude oil are unsuitable

15 for inclusion in gasoline and other liquid hydrocarbon
fuels. Accordingly, the petroleum refining industry has
developed processes for cracking or breaking these high
molecular weight, high boiling components into smaller,
lower boiling molecules. One cracking process widely

20 wused for this purpose is known as fluid catalytic
cracking (FCC). The FCC process has reached a highly
advanced state, and many variations have been developed,
but the unifying characteristic of these variations is
that a vaporized hydrocarbon feedstock is cracked by

25 contacting it at an elevated temperature with a cracking
catalyst. Upon attainment of the desired degree of
molecular weight and boiling point reduction, the
catalyst is separated from the desired products.



25 contacting it at an elevated tenperature with a cracking catal yst.

Upon attainnent of the desired degree of nol ecul ar wei ght_and boi ling
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2 If the catalyst is reused again and again for processi ng
addi tional feedstock, which is usually the case, coke and heavy netal s
deposit onto the catal yst. The spent catalyst is typically
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caused by these contaminating metals. Heavy metals
capable of adversely affecting the catalytic cracking

20 process include platinum, palladium, chromium, nickel,
copper, cobalt, vanadium, and iron. Unfortunately,
nickel, copper, vanadium, cobalt, and iron are often
present as contaminants in the hydrocarbon feedstocks
which are catalytically cracked.

25 Additional information regarding catalytic cracking
of hydrocarbons and its challenges can be found, for
example, in U.S. Patent Nos. 4,454,025 and 4,363,720,
which are incorporated by reference.

The ability of various metals and metal compounds

30 to act as metal passivation agents against the adverse
effects of transition elements such as nickel, wvanadium,
cobalt, copper, iron and other heavy metal contaminants
on zeolite containing cracking catalysts is known in the
art. Such passivating agents are used to enhance or

35 restore metal contaminated, zeolite cracking catalysts.
The treatment of the zeolite cracking catalysts with
such metal passivation agents provides numerous benefits
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or into the regeneration zone. Successful intreoduction

20 requires that the dispersion of passivating agents be
stable and that a reasonable viscosity be maintained.

However, the above passivating agents are often

expensive to prepare and the preparation routes are
often restricted in the passivating agents that can be

25 made available. 1In addition, more conventionally
available and lower cost solid metals and metal
compounds having potential use as effective metal
passivation agents are tooc large to be conveniently
suspended to form stable suspensions. Finally, the

30 suspension agents currently used in connection with
particulate passivating agents tend to act by thickening
the suspension and hence slowing the rate at which the
particles settle out of suspension. The use of such
suspending agents results in suspensions that have a

35 relatively short shelf life and/or are viscous, making
them more difficult and costly to pump.

In view of the above, there is presently a need for
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than 0.1 micron. As to the size distribution of the
particles, it is preferred that at least 99% of the

20 particles have sizes less than 1 micron, more preferably
less than 0.3 micron.

The metal or metal compound is preferably selected
from the group consisting of antimony, zirconium,
tungsten, tin, bismuth, indium, thallium, calcium,

25 tellurium, zinc, cadmium, lithium, germanium, beryllium,
magnesium, strontium, aluminum, and compounds thereof.
More preferably, the metal or metal compound is selected
from antimony oxides, bismuth oxides, tin oxides,
tungsten oxides and zirconium carbonates, most

30 preferably antimony trioxide. The fluid vehicle is
preferably selected from the group consisting of
hydrocarbon oils, alcohols, ethylene glycol and water.
The dispersion agent is preferably selected from the
group consisting of cationic surfactants, amphoteric

35 surfactants, non-ionic surfactants, wetting agents and
anionic surfactants. If desired, the dispersion can be
further provided with an antifreeze preferably selected
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i nvention i sabout 80 to 92% of the bulk volume within the mill. The
comminuting media are preferably selected from the group
consisting of sand, glass beads, metals and ceramics,

20 more preferably barium titanate, leaded soda lime,
borosilicate, carbon steel, stainless steel, tungsten
carbide, zirconium silicate, alumina and yttrium
stabilized zirconium oxide.

Accordingly, the present invention provides a cost

25 efficient method of preparing stable agueous and/or
organic dispersions of metal passivation agents, with or
without antifreeze agents, by size reduction of the
solid particles by mechanical means in an appropriate
dispersion agent.

30 One advantage of the present invention is that
dispersions containing a wide variety of particulate
passivating agents can be formed.

Another advantage of the present invention is that
dispersions can be formed by a less costly and less

35 complex process than many conventional methods.

An additional advantage of the present invention is
that stable dispersions of metal passivating agents are
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and | ess, tollow. (2) More dense nedia and higher tip speeds are

15 Detailed Description:

Wet media milling is the preferred process for
making the passivating agent dispersions of the present
invention. Metal passivating agents can be wet milled
to levels that are not achievable with dry milling

20 techniques.

In general, the ultimate characteristics of
material comminuted in a wet media mill, particularly
the particle size, is determined by several processing
variables.

25 For example, the type of mill can affect the
ultimate characteristics of the comminuted materials.
The mill type can also determine how quickly a
particular result may be achieved.

Other factors also determine the ultimate

30 characteristics of the comminuted material, as well as
the time and energy it takes to achieve them. Such
factors include the following:

(1) In wet media milling, smaller media are more

efficient in producing finer particles within times

35 of 10 minutes and less.

(2) More dense media and higher tip speeds are

desired to impart more energy to the particles
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commi nuting particles. (4) As the particles are reduced in

di aneter, 5 exposed surface areas increase, and a di spersion

agent is used to keep small particles from aggl oner ati ng.
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having halse size%d NAlsd SHa dBind $dCicle size analyzer (Horiba
Instruments, Irvine, California) is preferred by the
present inventors, because it has advantages of easy
sample preparation and speed. The volumetric
distribution of the sample relates to the weight
20 distribution.

Millj i

The milling equipment preferred for the practice of
the invention are generally known as wet agitated media

25 mills in which comminuting media are agitated in a
milling chamber.

The preferred method of agitation is by means of an
agitator comprising a rotating shaft, such as those
found in attritor mills. The shaft may be provided with

30 disks, arms, pins, or other attachments. The portion of
the attachment that is radially the most remote from the
shaft is referred to herein as the "tip". The mills may
be batch or continuous, vertical or horizontal. A ball
mill is an example of a rudimentary agitated media mill.

35 A horizontal continuous media mill equipped with an
internal screen having hole sizes that are ¥ to 1/3 the
media diameter is preferred as an efficient media mill
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passivating agents, including antimony, zirconium,
tungsten, tin, bismuth, indium, thallium, calcium,
tellurium, zinc, cadmium, lithium, germanium, beryllium,
magnesium, strontium, aluminum and mixtures of two or

20 more of the above metals or their compounds, are
produced.

The particular metal or metal compound used is not
critical, so long as such metals or metal compounds are
insoluble in the dispersing medium and so long as they

25 can be comminuted according to the technigues described
herein. Friable solids are most preferred. Hence, a
wide variety of compounds can be used for the practice
of the present invention, including metal oxides,
carbonates, orthophosphates, sulfides, halides,

30 hydrides, hydroxides, selenides, antimonides, nitrides,
and sulfates. Most preferred compounds are inexpensive,
readily available compounds such as oxides, hydroxides
and carbonates.

Within reason, the size of the feed material to be

35 comminuted is not critical, for example, antimony
trioxide can be reduced to approximately a 0.10 micron
average particle size with an agitated media mill using



average particle size wwth an agitated nedia m || using WD 98/ 05421
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present i n\}gﬂtgplgﬁ“nmhet her starting

fromparticles that have an average

particle size of 4 mcrons, 2 mcrons or 0.6 mcron. However, the feed

material preferably should not be nore than 10% of the
media. OGther netal passi vati?\g agents. can be simlarly
reduced to an average é)arglcl e size.of 0.25 mcs_ﬁt?\ﬁo Iess |n short

conmm nuti ng

conmi nut i ng
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arting materials are used. Thus, it is preferable to
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can a 4 m crimvemtiem althéaverage partgasensiant Dﬁnmywt midxdiede havi ng a

0.6 m Crzw_gf‘p}afsfs%]%urz%p%ﬂéé elé'hﬁc‘? §e9£§§-e¥:h§ﬁ gosm?rh%rfo%' A9 a

particle
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(unI eaded), mreferablyor o3i3d imetxeonPreferred netal s i nclude carbon steel,

stai nl esg; st eel ddPGR1 £ 5 iré)irggs EoRf BEr 88nievede! aF GhdinQude

yttrium'stabilized zirconiumo

20

25

30

35

starting materials are used. Thus, it is preferable to
start with particles that are as small as is
economically feasible, to reduce milling time. For
example, 0.6 micron antimony trioxide feed material (as
measured by Transmission Electron Microscopy) can be
comminuted to a desired size (e.g., .1 micron) in a
shorter time than can a 4 micron material. For this
reason, antimony trioxide having a 0.6 micron average
particle size is preferred to material having a larger
particle size. When such material is used, a tight
particle distribution can be achieved, as well as a
short milling time.

. . Medi
Acceptable comminuting media for the practice of
the present invention include sand, glass beads, metals,
and ceramics. Preferred glass beads include barium
titanite {leaded), soda lime (unleaded), and
borosilicate. Preferred metals include carbon steel,
stainless steel and tungsten carbide. Preferred
ceramics include yttrium stabilized zirconium oxide,
zirconium silicate, and alumina. The most preferred

bl e,

to

orter time than

35



zirconiumsilicate, and alum na. The nost preferred WD 98/ 05421
PCT/ US97/ 13034 10 comm nuting nedi a
for the pweesas4ef the invention is yttrium stabilized PCTESVIBHxI de.
Each type of nedia has its own advantages. For exanpl e, netal s have

hi gh specific gravities, which 5 increase comm nuting efficiency due to

I ncreased i npact. Metal costs rangej;fromlow to high, and contam nation
may be an issue. G asses are advantageous fromthe st andpoi nt of | ow

cost and t hemvaltabid iMediaf fomldhe pidpse ast | amnvdiigiisuch smal |

Si zes makeé,pg sible 10 '%1'“ rgce)r ul ti rmte%gr I cle size. The specific gravity
of gl as¥EE T HEWEFEP L 42 9D\er™ S Dt Sedi a and nore mlling time
is required. Fi madhy type afi geediree has advarivayeslantagrs he Bamndpoi nt of

| ow wear, Ie?‘c%lgnpleqo_rnféft'allys_ meeaﬁegngs;s%cequ;ml&icies, Wi ommi nuti ng

medi a used particle size reduction are preferably spherical. As

noted 5 PREYERES FOMHNYENE GHif RASIRY AR £ FREreased tivpact. smal | er

ul ti rrate_ p&!‘éttitaQJ e:o?dc@fe&nanb ﬁgﬁ?ﬂ‘lwltﬂg HEH 2 and &&Ecéd{_@é&:f?@ﬁl 08 8];) 4t[le

presen I nven on prereraply ave an average sl ze rangl n romdo. 0

D o ror B L A o) GIRTRE D, S e BATIRIAE T GO Yo%l act od

conmm nut i ngteadippintthefimldw npgr Goedsthd dveel Jaleskity of ismaellk i on actual ly

communi ti es spardi r.at h ratd .

parti cl es--iéa%astsl?gf gr%"f'maféch'edzos‘; hrr‘g‘gi a M ShrE n%’tfirr%f"? |‘§4’u&%§%ﬁ§’§lme Fl ui d

Vehi cl 88 a finer mlyigmarehiRAmsiGhe hizsh: t g aFreel 5 mmabty of

conmmi nut ed gaaE sdiss P eicwedrd NC| 1lel Wed 2 hB N htH A Nh&d 29 ArhdlUhdhSse SUCh as

hydr ocar bon ., ill.s, al.cohal s, _and. eté;yl e glycol..In general, as long as
'as?'ﬂlélﬁjelX/

the fluid Tenit¢fe f&8F 15 FREIYS i ST A Yoes not
adver sel y aidivesitageoushef :advemteal s anddryisttcadf chew aedar | stews of the

particles, pto'i%s(iw e Pfedddli fe iél%ix?&al . Water is 35 ordinarily
preferred. . ' )
15 The comminuting media used for particle size

reduction are preferably spherical. As noted
previously, smaller comminuting media sizes result in
smaller ultimate particle sizes. The comminuting media
for the practice of the present invention preferably

20 have an average size ranging from 0.004 to 1.2mm, more
preferably 0.012 to 0.2mm. By using properly selected
comminuting media, the milling process of the present
invention actually communities particles, rather than
deagglomerating clumps of particles--a task for which

25 media mills are normally used.

Fluid Vehic]
Fluid vehicles in which the particles may be
comminuted and dispersed include water, and organic
30 liquids such as hydrocarbon oils, alcohols, and ethylene
glycol. 1In general, as long as the fluid vehicle used
has a reasonable viscosity and does not adversely effect
the chemical or physical characteristics of the
particles, the choice of fluid is optional. Water is
35 ordinarily preferred.
On occasions, agueous suspensions also have to
withstand ambient temperatures below 0°C, so an



On occasions, agqueous suspensions al so have to wi t hstand anbi ent

t enperat ure [err]C, so an WO 98/ 05421

bCT] s/ 1 501 Szl 11 anti f F&ese Shourd
be introduced into the suspension if required. Preferred antifreezes
i ncl ude et hyl ene gl ycol , nethanol, ethanol, isopropanol, acetone and
m xtures thereof. Ethylene glycol is nosklpreferred. 5 Di spersion
Agent s Di spersion agents preferably act to wet newy ~ exposed

surfaces t haBntdSgre2ghshopdr: pel datapdusegkdmto thep&msPeneicrsiidh agent s
al so preferabkyustall.| i peeflert@ aasulfiredgesl Uhic udle Mthyadmearticl es by

provi di ng either a positive or negative el.ectric charge, on the
mlled pggngﬁésm%%%Ffsttg gnﬁﬁchF%SrFﬁFSﬁ&h Fﬁgﬁﬂ§§(ﬁ%41 | ar ge
bul ki ng nol enaksuras sheserifc chRahydene glycplefier aidlsy ipaterfedumetl by neans
of anionig and cationic 15 surfactants, while steric blocking is preferably

performed by absorbed polynmers with charges on the particle which repel
each ot her. RWSRPEEEASRI-BIEntsSsyrfactants can have both anionic and cationic

surfactant characbegpskris@®nOBgbhesSprereRhety 8ct2@o wet nigkerred
di spersion agent s f,or tg I nvention incluyde wetting

e %rachlce of ;ﬁe %
agents (suchSBECTRATENTXAE66 ThatyRgsyYRETHRERFPEFEISHES By SUNTOSar bi de,
Danbury Gpenect DésperandnNEGEGL s0416p pakdempbIlelsit aBidnizealthe and
ani oni c rf S . , 1 . _165A
TAMCL- SN S0l A°Ba Fohth aad7raast mrLigh pRElECIaL by R A b
22/ 35, sol d b}’ RAcRESitivVpoRreREIAPAVRagGeRFRFAC PEARSE Pantde &id 1SURFYNOL
CT-131 npdech¥18sr olfr qdyckseiricAblerkeng. cﬁgangxl waRi ake Geher

anionic surfactants include salts of acrylic acid 30 copqlynmers such as
BYK- 156 fro %Wecﬁléméf‘gv@Pi?ﬁgiSrd An \éiﬁﬁﬁé&ﬁ EHBTEE BORAMAX- 3007 from

Rohm and Haapreferably Ahsnopneégrbgdmaaascatianﬁ@ndbSQﬁHS&ﬁt&ohﬁuﬁh as
CROBLLTA Ko T2 30 anc KRR Fo T 56 15550 0r 1By LPoBES TPAE Lbar o1 ppany. New
Jersey); andPeri@apRednby sbepubednpslymach witbhl SPERSESAYD Whe22 sol d by
particle which repel each other. Zwitterionic
surfactants can have both anionic and cationic
surfactant characteristics on the same molecule.
20 Preferred dispersion agents for the practice of the
invention include wetting agents (such as TRITON X-100
and TRITON CF-10, sold by Union Carbide, Danbury
Connecticut, and NEODOL 91-6, sold by Shell Chemical)
and anionic surfactants (such as TAMOL 731, TAMOL 931,
25 TAMOL 165A and TAMOL-SN sold by Rohm and Haas,
Philadelphia, Pennsylvania, COLLOID 22/35, sold by Rhone
Poulenc, Philadelphia, Pennsylvania, and SURFYNOL CT-131
made by Air Products in Allentown, Pennsylvania). Other
anionic surfactants include salts of acrylic acid
30 copolymers such as BYK-156 from Byk Chemie, Wellingford
Connecticut or DURAMAX-3007 from Rohm and Haas.
Also preferred are cationic dispersants (such as
DISPERBYKE 182 sold by Byke Chemie); amphoteric
surfactants (such as CROSULTAIN T-30 and INCROSOFT T-$0,
35 sold by Croda, Inc., Parsippany, New Jersey); and
nonionic surfactants (such as DISPERSE-AYD W-22 sold by
Daniel Products Co., Jersey City, New Jersey, BRIJ-30
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W | mi ngt onWaO 4 e, and SURFYNOL CT- 111 sol d by Air Pr8gEAiSeY/13034

For non aqueous systens, preferred dispersants I ncl ude phosphoric
esters of ethyl ene oxide adducts 5 (such as PHOSPHAC D6N made by Synt hron
I nc. of Mor gant own, North Carolina)iz Most preferred di spersion
agents are anionic surfactants such as TAMOL- SN whi ch can act both as a
mlling ai dsabd by acdi $peWdaniinigt caqudelaways end MURFYNGD her- M1 | i ng
Par anet er s sp d.‘ %Qe E%Eﬁ%%%? proportions of particles to be

conm nut ed, icles, conmnuting nedia and di spersi on agents may

be optrnrzed forFPﬁenpnaéHP@@uéfSYSt@W@ presdsrien ahitsprrsants

Preferably, jEheuhbnahosbubhY cC¥isticld e JYihh R | SR8, fol |l ow ng:
(1) 10t 6 yaerBnosb ce g gbl 15 to}LS mﬁé?eﬁ%it re%gfably about

40 W % 0 695“?%*”‘%2??@5?5“&09@ E‘&ﬁﬁr Ryt Syntden InF g aft % nore 20

preferably Hotrgafitwivdg Nbsthpcekeaahby about 4 wt % of t he di spersion
Preferably

agent; and (3) t a |
the conmi nutin HS Q ? g 15pe%sﬁ§?b@ﬁﬁqﬁstﬂﬁ§rﬁqwmﬁﬁhnber vol une is
80 to 92% @#wr aQEEEEEfénGbI9585AM@L9@M)wh1ch can Hwr dgitthatas speed

controls thﬁl@ﬂpﬂgtaQﬁ gnard¥ a dl% %&saﬂthE'IQﬁe %#em The higher the
agi tator Spee t he nore ki net energy is p Into ol

Hi gher kPnetic ener gy results in greater commi nuting 30 efficiency, due to
hi gher sheagthear : I ncrease in agitator RPMresults in

an increase .B' c" rn effr l.ency. t hou ener y desirabl e,

it is understood By ?Egéggéﬁrgfgﬁorglfﬁg FA qgﬁ% %ﬁtrease in

conmmi nut i ngcemnigieady ﬁﬂhhdbeeaecé#pancemmaﬁudqngamaﬁnauanﬂn increase in
chanber tenpesgéHs LoRNdg¥RRE may' Be€optimized for the practice of

15 the present invention.

Preferably, the final slurry exiting the mill
comprises the following: (1) 10 to 60 wt%, more
preferably 15 to 45 wt%, most preferably about 40 wt% of
the particle to be comminuted; (2) 1 to 8 wt%, more

20 preferably 2 to 6 wt%, most preferably about 4 wt% of
the dispersion agent; and (3) the balance of the fluid
vehicle.

Preferably the comminuting media loading as a
percent of the mill chamber volume is 80 to 92%, more

25 preferably 85 to 90%.

The agitator speed controls the amount of energy
that is put into the mill. The higher the agitator
speed, the more kinetic energy is put into the mill.
Higher kinetic energy results in greater comminuting

30 efficiency, due to higher shear and impact. Thus, an
increase in agitator RPM results in an increase in
comminuting efficiency. Although generally desirable,
it is understood by those skilled in the art that an
increase in comminuting efficiency will be accompanied

35 by a concurrent increase in chamber temperature and wear

rate.

The tip speed of the agitator represents the
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(and, thus, Wpﬁé’f“?‘@lenergy) experienced by the particles t?%lgb%&{l%ﬁ
Thus, |arger dianeter mlls can inpart media velocities equal to those
of smaller mlls at a lower RPM 5 Residence tine (referred to
cunul atively as retention tinme) is thé amount of tine that the naterial

spends in the conmmi nuting g@&n?;;deuégébﬁngﬁgﬁg;gggrég}ni*@égg?%Fﬁp

commi nuti ng MARKFEIURAES FRFEEY t is C ni ng
the commi nut iy med Weerd feles scd bavrilbdd e frius helarger adtladevedi ng this
gener al . COFET SH; TR (o4 1L B Yok F0rd o0 PHSEhREL (he
general, a c [ t i [ o] achi eve the
ultimate prodinetlhareiclbs ist ixsloesr rkBM.  (e.g., final product size). If
this residence tingLidldde B qeIUeekerfodl Q0 tudii gUBbOLY sate can be

achi eved, m nimzing capital costs. practice of the _present
i nvention, tHeeyentidunceine hel2aphe anounytof stime pebaer kheymRE8%ighan 15

m nutes, and JpuaPref ef ! Yommih@SSnd NearkSe A1 88. b@0ng exposkdl 800ft en
desirable to stage two or. ' '

nor e l1s 1n . series articul ar en
dramatic redddtd ori¥® Wuun%aﬁ‘?&:‘?e sé?%“%‘?réc?le%b@%afﬁ f%fgﬁ??%g\é\gy
comm nution simpEly ideeencyinMexi hhen pamtimkeisg zeoledecthan wsthin a
iven mllin [ I O.4:1L0 | about
30'1 an 14" BIASRPYS £05 'O JREED AASREROMIRd es P2 2GuRE BYPERER, WODL
nunber of mi|tdyry of flewpshieregkaske msll hethyewahpusi yatekducifon

requirenment inoreases. s RidLChSnsidi]@Entd that Wi11 bestagedrail ks can also
be achi eved using a single mll by 30 collecti ng t he out ué and repeatedly
c

feeding the RAPRVE ChE HbLPRERLTRFFCT HOWRTRT L eF eST dencBeE+AEmay be
| onger t o(eacdi eveisalri pasdudtt | gbte) parlf ctieisi zesidence bktnbodaaf

oo i, xoHG PP ol prueR banaakeenilied o
minimizing capital costs. For the practice of the
present invention, the residence time can vary, but is
preferably less than 15 minutes, and more preferably
less than 10 minutes.

20 It is often desirable to stage two or more mills in
series, particularly when dramatic reductions 1in
particle size are necessary to optimize comminution
efficiency. Maximum particle size reduction within a
given milling step typically ranges from about 10:1 to

25 as high as about 40:1 and is to some extent dependent
upon media size. As a result, the number of milling
steps increases as the overall size reduction
requirement increases. Effects similar to that of
staged mills can also be achieved using a single mill by

30 collecting the output and repeatedly feeding the output
through the mill. However, residence time may be longer
to achieve similar ultimate particle size.

Method of Addit i

35 The dispersions of the present invention are added
to the hydrocarbon catalytic cracking unit in a rate-
controlled manner, preferably by adding the dispersion



controll ed manner, preferably by adding the dispersion WO
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14 | r'WO 98M842¢r acki ng reactor, either to the hydrocar borPCTUSI23034
streamor in a separately introduced streaminto t he cracking reactor,
or by introducing the dispersion into the catal yst regenerator. As
not ed above, the 5 dispersions of theypresent invention are advant ageous
for this purpose, since they are stable, easily and preci sely netered,
possess | ovintdcadsi torackithd hmadder, eidhexpensiie Kyedwddasbdw ot her

commerci al |y Il.abl e . passivity .agent.s such as.organonmetallic
conpl exes. fﬁ%’%%% 1% sepagﬁ]teeqT oﬁsi'lowcﬁ & rfspl?%esafma aii/ﬁ?ell as the
foregoi ng the duewakimg greasitazhe amvahtindir etk ing sk idispersi@mbodi nent s,
are not i ntigRded Hed R diiyed 'ﬂ%é?il;e_xltﬁlt%drlﬁ W ed D Blvd ather are

skille

illustrative thereof. Thos d inthe art can formulate further
enbodi neht §1SPETSICEHH &fs s WRARSE e VeSS Bt 3T FFHEHRITIENt i on.

Exanpl e 1 Zr thisAplf¥dddesr diardez aiiedt sa@ntduumius, redha widda (Netzscg,
Inc., Exto Pennsy] vani a S. 90%filled with . _YTZ (yttriumstabilize
zi rconi um gjxriefé)%ea dim%rlv(\an t%dqgr?ossesfvelroé”gé’lcﬁcacf‘?e’tréf' oafn%.tffﬁ?{ G a specific
gravity of ilied®ensiveloedGore.t,o Bohed Broomerdievl erswend)lablé. 1 nm screen
25 was i nstald8d,;icRsi ) f4.q sFOr L y-f4 V. pounds of
antinony trioxi ?eltmr{ftﬁ%%é{r%@:\/égrég{gﬁsté%n%g&étealplal?c?i cc%lmegls?’gees of 2.0 mcrons
(Anzon}olnc., A Cookson G oup Conpany, Phil adel phia, Pennsylvania) were
slurried EXamRBEsounds of water and 4.5 pounds of TAMOL- SN. 30 The

mll was operat%%ea%ca %kp speed tq?t averggﬁge Z%ggdaget er mnute.
After 7.5 minut esSoff TR T2 RYSfe @S 5 Hr T$PIRI 1) the
average padsssirgption o, dne Jglventiomandeduseddmidus 02 nicron and 99. 9%
of the par il il i 26% LS55 hUhAB4S BN MGY, 3 Basured on a

Hori ba A 9Q0 particle size anal yzer.,
15 invention but rather ‘are illustrative thereof. Those

skilled in the art can formulate further embodiments

encompassed within the scope of the present invention.

Example 1

20 A 10 liter horizontal continuous media mill
(Netzsch, Inc., Exton, Pennsylvania) was 90% filled with
YTZ (yttrium stabilized zirconium oxide) media with an
average diameter of 0.2mm and a specific gravity of 5.95
(Tosoh Corp., Bound Brook, New Jersey). A 0.1 mm scresn

25 was installed inside the mill at the outlet. Forty-five
pounds of antimony trioxide with an average starting
particle size of 2.0 microns (Anzon, Inc., A Cookson
Group Company, Philadelphia, Pennsylvania) were slurried
in 55 pounds of water and 4.5 pounds of TAMOL-SN.

30 The mill was operated at a tip speed that averaged
2856 feet per minute. After 7.5 minutes of retention
time (5 passes through the mill) the average particle
size, by volume, was reduced to 0.102 micron and 99.9%
of the particles had sizes less than 0.345 microﬁ when

35 measured on a Horiba A 900 particle size analyzer.

The material produced in the media mill showed no
signs of settlement overnight. Even after a month of
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overni ght. Even after a nonth of WO 98/ 05421
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a very thin clear |ayer appeared on top. The di spersion appeared to be
a uniformgel, which flowed easily by applying m ninmm shear. 5
Exanple 2 The sane mll, nedia asd |oading as in Exanple 1

were used. This tinme, antinony trioxide feed havi ng a 0.6 mcron

particle suz@qpﬂiamenqwupglwws exy. titm relear lppendsppéarkd anti nony
trioxide WerecoiJ ur rixRd 3§ dde s P a;P@é‘é‘Péd OéoV\@éeé éﬁﬂférﬁ BQ!’c'”d\%hgT:auri g

TAMOL- SN and 0 of Trlton CF-1 he tip Spee
the run aver§§8§?§?ﬁ£)ii¥ D%rapp Y%ﬁﬁuﬁ%ﬁlmﬁﬁe$hﬂ38 n1nutes of retention

time in the mil (4 passes), the volune average particle size was 0.11
15 .m cron and 99. 9960f]th% particles had sizes |ess than 0.31 mcron.
Exanpl e 3° mll, nmedia, and |l oading as in Exanple 1 20

wer e used. Th|rch&nﬁamB(ﬂllﬂJﬁmﬁdﬁﬁEﬂndr&m@dimgoasden Exatpkd materi al
(Anzon, Inc. hewefﬁéadﬂflfﬁiéMéﬁhéT’éHE!MEh trf%x%?éefe dh§v§n§0gnds of

TAMOL-SN. Tip speed was f'eet nut e. n1nu e

retention tife® (@lcroqnﬂﬁﬁﬁﬁc Qtﬁ%%ﬁua Darine} b wageused. 0. Thintyron
W th I25 99. Q%thtshefpa:ﬂ{d calrf:sl rtg:ﬂimelﬁztgmnrglgd E(tlm ?602 0
Exanpl e | a oadi n S in am)e

wer e usego Tﬁloémlesné’ Aca?r% ‘? TAMO lr%'rgf?‘n 7 New Jer sey)

with an averagenparbﬁcHExﬁdnaaﬁ 10. 25 n1crons was used Tmenty | bs of
Zirconi um Carbonai@e tip speed during the run averaged 2878 feet per
minute. After 4.8 minutes of retention time in the mill
(4 passes), the volume average particle size was 0.11
15 micron and 99.9% of the particles had sizes less than
0.31 micron.

Example 3

The same mill, media, and loading as in Example 1
20 were used. Thirty pounds of 4 micron antimony trioxide
feed material (Anzon, Inc.) were slurried with 70 pounds
of water and 2.8 pounds of TAMOL-SN. Tip speed was 2860
feet per minute. After 7 minutes of retention time (5
passes), the average particle size was 0.10 micron with
25 99.9% of the particles having sizes less than 1.2
micron.

Example 4
The same mill, media, and loading as in Example 1
30 were used. This time zirconium carbonate (MEI,
Flemington, New Jersey) with an average particle size of
25 microns was used. Twenty lbs of Zirconium Carbonate
_were slurried with 25 1lbs of water and 2 lbs of TAMOL-
SN. After 80 minutes in recirculation mode (24
35 turnovers of the feed tank) the average particle size
was 0.112 micron and 99.9% of the particles were below
-301 micron. The tip speed averaged 2820 feet per



were slurried with 25 I bs of water and 2 | bs of TAMOL- SN. After 80

mnutes in recirculation node (24 35 turnovers of the feed tank) the

aver age pawoiosisd23i ze was 0.112 micron and 99.9% of the F&HYYIAIMere
WO

bel ow .301 micron. The tip speed averaged 2820 feet per
98/ 05421 PCT/ US97/ 13034 _
16 m nut e. Exanple 5 16 A 0.5 liter horizontal

continuous media mll 5 (Netzsch) was 90% filled with YTZ (yttria
stabilized minugérconi um oxi de) nedia with an average di aneter of 0.22

mnm and a specific gravity of 5.95 (Tosoh Corp., Bound Br ook, New
Jersey). A 0.1 mmscreen was installed at the outlet. 500 g of tungsten
trioxide (Al dricixanphe 30 Co., Gllingham UK') Wth an average starting

particle sizg @fs 4li-té'1'CﬁQP§zé£E’tE§lSéé‘:‘iii&\i’o\‘i\étﬁedgé)oﬂlpi vat er and
5g of Duramax D3007 dlsp t_a,tip speed

t hat aveﬁag@%eEB®%h¥e%?sSéggn%ll%?ﬁquthﬁyT%r(Hﬁt5g§s§§aPh?bﬁ§ﬂ the ml

the slurry dbryesithesxi@e) raedpsedieh anpaverspeediahetdesdofioers per
m nute. After 32.m nutes

ecireculatio h ! cle size
was 0.09 ni'¥Pof" dm?tﬁpﬁﬁlg@po?g?ﬁl Y IBJEpgr Fr ﬁav?ﬁﬁpsfzes %éss than 0.2
m cron. ZBr ook, Néwadpreep) . A 0.1 mmesgam%nnwas ln%ﬁahlednatloadlng as

in Exanpl e gye SUUEEE, usedsp éOQfgtaﬁthéﬂuwl&ﬂés (Aldrieh Ehem Oo.
G |Ili ngham an aver ag e starting particle size 1

ni cronst %er%oslu%%}éﬂnﬂb?ﬂ 16669 of 1ttt 8 & ﬂrﬁgezﬁtBFtEﬂgaﬁﬁfttﬁgBY
di spersant §Rednvand. HamscrBhs| edeépblarried Reboryhvaogapt waeemi || was

pass o CreghS e Brrmarnethod S 8BRELERE, . SRERELTWANS YT cTon,
with 99. 9% opetrheepaati gl esphapead shaesaverag8d LBRAR 6e8t5paicron.
minute. After 10 passes through the mill, the slurry
15 was then recirculated at a pump speed of 1.44 liters per
minute. After 32 minutes of recirculation, the average
particle size was 0.09 micron, with 99.9% of the

particles having sizes less than 0.2 micron.

20 Example ©
The same mill, media, and locading as in Example 5

were used. 500 g of bismuth oxide (Aldrich Chem. Co.,
Gillingham, U.K.) with an average starting particle size
of 16.1 microns were slurried with 1000g of water and 3g

25 of Duramax D3007 dispersant (Rohm and Haas, Philadelphia
Pennsylvania). The mill was operated at a tip speed
that averaged 1803 feet per minute. After one pass
through the mill, the average particle size was 0.103
micron, with 99.9% of the particles having sizes less

30 than 0.315 micron.

Example 7
The same mill, media, and loading as in Example S
were used. 1000g of indium trioxide (Arconium,
35 Providence, Rhode Island) with an average starting
particle size of 2.1 microns was slurried with 1000g of
water and 10g of Darvan C dispersant. The pH was



Exanple 7 The sane mll, nedia, and |loading as in Exanple 5

were used. 1000g of indiumtrioxide (Arconium 35 Providence, E?ﬁ&é 4 d)
g

with an aver¥ 5441t i ng particle size of 2.1 microns was th
1000g of wat er and 10g of Darvan C dispersant. The pH was WO
98/ 05421 PCT/ US97/ 13034 ,

17 adjusted to 9 to assist dispersiéf The mll was operated at a

tip speed that averaged 1803 feet per m nute. After .

the mll, theagiusegdwag 9 totasmifecAiEneEEEEN: hr SHEH Tk

passes through
W3S at a punp

speed of 5 1oﬂér£@:é§r§tp§rtﬂi)nggéedAEhﬁf 4bephgubied gofhi feetr @@y cul ation,
m

t he average particle S|ge was O.
havi ng si zes P&BY¥CtE€han?

cron, wth.99.9%o0
€S pafefs thtougn che' Billy) she

" e Bargicl es

sane mll, nedhan asditrcallangdashrougkanpeéembll atwar pumpedpeedigiof tin

di oxi de (A%dr£994cgfgé?%bﬁ$r ming{é[ing?@g}_@aKmlnw{%%ogQ

particle size crons were slurried wth g

average starting
of water and 5g

15 of Duranmexe©300lafiper skhe. averesai PRIRAS1BpEiaLetast Ca2 MiGKqs speed
that averaged,i8Q3sbeei EEVtHénFSEEiéiEQthvinﬁ B3Sa@s 1eRE0udaAnt e 4 | 1,
u e

the slurry was, then recircul ated through t mll at a punp speed of
1.44 litePsCPeP  minute. After 1 hour and 6 minutes of 20

recircul ation, the average particle size was 0.098 m cron, with 99. 9k
of the p i cles hayin i zes | ess than 0.210 m cron.

Exanpl e g{ 5 gﬁ%mgégeénill, media, and | oading as in Exanple 5

were used. 500g of Tk¢ngawethdphosprdiea, (BDR) lepdhngnas ingfxampdestiarting
particle size,ofe23:03M CEQPS YB'€in diskuE! eH1uWrtBAH129Q6 . Otowat er and 5g

of Duramax D300

Gillingham, U.K.) With an average starting particle size

of 2.6 microns were slurried with 1000g of water and Sg

15 of Duramax D3007 dispersant. The mill was operated at a

tip speed that averaged 1803 feet per minute
passes through the mill, the slurry was then

After 5

recirculated through the mill at a pump speed of 1.44

liters per minute. After 1 hour and 6 minutes of

20 recirculation, the average particle size was

0.098

micron, with 99.9% of the particles having sizes less

than 0.210 micron.

Example 9

25 The same mill, media, and loading as in

Example 5

were used. 500g of zinc orthophosphate (BDH) with an

average starting particle size of 25.5 microns were

slurried with 1300g of water and Sg of Duramax D3007

dispersant. The mill was operated at a tip speed that

30 averaged 1803 feet per minute. After 5 passes through
the mill, the slurry was then recirculated through the

mill at a pump speed of 1.44 liters per minute. After 1

hour of recirculation, the average particle size was 0.1

35 than 0.236 micron.

micron, with 939.9% of the particles haéing sizes less



di spersant. The m Il was operated at a tip speed that 30 averaged 1803

~feet per minute. After 5 passes through the mll, the slur was t hen
reci rcul amaSs9s4zlugh t he mll at a punp speed of 1.44 IPF@F@H&"“
mnute. After 1 hour of recirculation, the average particle size was
0.1 mcron, wth 99.9%of the particles having sizes less 35 than
0. 236 m cron. WD 98/ 05421 18
PCT/ US97/ 13034 18 Exanpl e 10

(Conparati ve) E&amg)sms ti mecombagrthdel OB-20 Dispersion MII (Kady
I nternational, ar bor ough i ne) .operati at_a 9000 f eet
per ninute was ﬁgéﬁ 6m8?§p§g§¥ geRSO é&@gPBﬁBréfé ghMl lﬁﬁﬂgtr|OX|de
feed nmat erintevhatidal, ScagbnrguahbiMgiaeéraggj@mmngﬂa@ §|ze$Mnth 99. 9%
of the Qﬁéé&%@ssﬁ%' Blef! 583 hERBLENMtARTHE MSperse and AS 1N

Exanpl e 1, ounds of | Spersant, antinony
trioxi db afeass ngréFemaFeﬁnﬁéW@nYOtFéQ&ééelﬁ@@dtW@ﬁmqqal e pakicle

di stributigcyes stazemhbowéra@respartm@e éfltze:r ﬁ@.hmgrmtsa;sazf tHexi Ng, the

average particle.si ﬁﬁ mcron, Aftgr m nutes the average
particle wR3T$1638S é?’éﬂg Isl"zef €550 5 PEe at‘— 158 Sdeaggl onmer at i on

occurred at theAsSinegxampig af, #hé& pomndisn ofoMAMDL- SN daedperesdirer m | | i ng
o L0 2P ORE| FhE BROLACIRKRD REhSli 00 e e d 0 Wi or (AL €1 G0 bt e

pr esent be settl ed about
25% f r dfn th@aéadf 4ngo the| mavdilng dhel @artll&xl@r dgstgputafanewas week, the

solids 20 HéﬂlESEEBe@egEﬁg thaR S0%freer 20 mlnudégﬂgﬁ‘%iﬁkn the
(Conparati ve) he Kady Dispersion MII| of Exanple fﬁ was oper at ed

at a tip spEeyage Qesélf—‘é&t sg&e Wrfute %88 MisF&Tse &d<5 Mfdhggl onerate an
ant i nony tmnmtde teed avetragiealpawittile 3@n was mweagaqmrticlm: size of 0.750

m cron Mﬁtgeg? OEh%Eescme %%rgbge%é$%%éL ggééﬂgitgggl3 95 m crons.

The anoun I'mony trio ter were t he sane
as t hosd Obeg*gngpg ¢f the run. In contrast to wet media milling

with appropriate media, even after 160 minutes, no fine

particles were present below 0.2 micron. By the next

day the solids had settled about 25% from the surface,

leaving a clear layer on top. After a week, the solids
20 had settled more than 50%.

Example 11 (Comparative)
The Kady Dispersion Mill of Example 10 was operated
at a tip speed of 9000 feet per minute to dispense and

25 deagglomerate an antimony trioxide feed material with an
average particle size of 0.750 micron with 59.9% of the
particles having sizes less than 3.95 microns. The
amounts of antimony trioxide, TAMOL-SN and water were
the same as those of Example 1.

30 Again, particle size was monitored versus time.
After 45 minutes the average particle was .784 micron
with 99.9% of the particles having sizes less than 3.024
‘microns. In contrast to wet media milliing with
appropriate media, even after 60 minutes, no fines were

35 present below 0.2 micron. The dispersion was not stable
and overnight the antimony trioxide solids had settled

about a third, leaving a clear water layer on top.



30 Again, particle size was nonitored versus tinmne. After 45

‘m nutes the avera e particle was .784 mcron with 99.9% o0

particles hAQ MO8 es | ess than 3.024 mcrons. In contra&*@%@%ﬂu
media mlling with appropriate nedia, even after 60 m nutes, no fines
were 35 present below 0.2 micron. The dispersion was not stable . and
overni ght the antinony trioxide solids H&d settl ed about a third,

| eaving a clear water |ayer on top. WO 98/ 05421

PCT/ US97/ 13034 Based on a comparison of Exampie 1 with Expapd¢esoir®
conpari son Olfarxﬁxi'?.pl gl EEﬁﬁxemeesuQQn aBd hlbailal wiS198@0 (ihat, using

wet nedia m g articles are broken down to average particle
si zes of | es¥hiR nPGrEEC%FérBH? brokeri 8pPWst 4Bl VSIS SAGtIRdcan be

produced by theekobfaliegs Qhaﬁuohll milcBenpar uple@dor stable

20 VWhat IS Cla ned |Is; stabl e spersion .c I 2
afluid v h|8F5 ergions can be PEPQBSFgléx gé& %O &14$ﬂ%f finely
mlled parti éiee pRrtaeles.nore netals 5 or netal conpounds for
passi vation of netal 6 contam nated cracking catalyst within a
7 hydr ocarbon catal ytic cracking unit, said 8

particles having a volunetric average particle 9 size of |less
than 0.1 micron and at |east 99% 10 of said particles having

sizes less than 1



11 m cron. 1 2. [Deleted] 2 3 1 3. [Deleted] 2 3 1 4.
[Deleted] 2 3 1 5. The dispersion of claiml1, wherein at | east 99% of 2
sai d part“@%‘ﬁ’éve si zes Iess than 0. 3 m cron. 1 6. ThRCHUSPEREIHN of
claim1l ein said nmeta metal compound is ciled fromthe group
Steoni 1 e G o
thallium calc inc, cawrm um lithiu OREPBRIZHM
beryllium magnesium strontium alunlnun1 6 and co

The di spershat D& Claimed Isberein said netal or

AVENDED SHEET 21 2 nmetal conpound

is selected fromantinony oxides, bisnuth 3 oxides, tin oxides, tungsten
oxi des &ndlzirchnidispargaphorarpsising:

2

3 a fluid vehicle;

4

5 a dispersion agent; and

6

7 finely milled particles of one or more metals

8 or metal compounds for passivation of metal

9 contaminated cracking catalyst within a

10 hydrocarbon catalytic cracking unit, said
11 particles having a volumetric average particle
12 size of less than 0.5 micron.

i 2. The dispersion of claim 1, wherein said particles
have a volumetric average particle size of less than
0.25 micron.

1 3. The dispersion of claim 1, wherein said particles

have a volumetric average particle size of less than 0.1
3 micron.

1 4. The dispersion of claim 1, wherein at least 99% of
2 said particles have sizes less than 1 micron.

1 5. The dispersion of claim 3, wherein at least 99% of
said particles have sizes less than 0.3 micron.

1 6. The dispersion of claim 1, wherein said metal or

2 metal compound is selected from the group consisting of
3 antimony, zirconium, tungsten, tin, bismuth, indium,

4" thallium, calcium, tellurium, zinc, cadmium, lithium,

5 germanium, beryllium, magnesium, strontium, aluminum,

6 and compounds thereof.

17 The dispersion of claim 6, wherein said metal or
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on of claiml, mhereipcf&#gﬂﬁhyjd 2

onsi sting of 3 hydrocarbon oi

10. The dispersio aFr I yherei n
11. The di spersi )rTﬁL %ﬁﬁ‘vﬁerei n
| :

Bf catilonic 3

1 8. The dispersion ‘“ !I | lﬂl q {n said metal or 2 netal conpound is
antinony trgoxi 11 ﬂ H‘il ﬁl

vehicle is ‘égﬂ%&%ﬁd fromihe grouwp €0ns

al cohol s and et hyl ene glycol. 1 T

said fluid 2 vehicle is water. 1

sai d dispersion 2 agent is selected fr orfd he group tons
surfactants, amphoteric surfactants, and non-ionic 4 surfactagts. 1 12.
The di spe? sitprdF ePBPAwNd HfcFelBCE8AJIEPRpERELBRNY QF&AES) sPI8MEtPed from

the groum coieidds Nt Of vRiBe8Y BuAgetks orddesi andczsmebaduant s. 1 13.

The dispersion . of claiml1, further conprising an 2 antifreeze. 1 14. The
dispersid% cﬁafﬁ%ﬁﬁﬁﬁ§; wherein said antifreeze 2 is selected fromthe
group consi sting of ethylene 3 glycol, nethanol, ethanol, isopropanol,

acetone. ; g 15. ﬂ@r&ﬁ?érégén%?de%m 3, s{akke;idi sReuSkaRaZ eQMPrising:
34 | oading an agitated nedia mll with commnuting 5 nedia, a fluid
vehi cl e, & dreret ssomPagedt 1andnpaPeny| E5igxsfea netal or metal conpound
for passivation of netal- 7 contam nated cracking catal yst; and

AVENDED %ﬁE%[ The dispersion of claim 1, wherein said fluid
2 vehicle is selected from the group consisting of

3 hydrocarbon oils, alcochols and ethylene glycol.

10. The dispersion of claim 1, wherein said fluid

vehicle is water.

11. The dispersion of claim 1, wherein said dispersion
agent is selected from the group consisting of cationic

surfactants, amphoteric surfactants, and non-ionic

W N

surfactants.

12. The dispersion of claim 1, wherein said dispersion
agent is selected from the group consisting of wetting
3 agents and anionic surfactants.

13. The dispersion of claim 1, further comprising an
antifreeze.

1l 14. The dispersion of claim 13, wherein said antifreeze
is selected from the group consisting of ethylene

w N

glycol, methanol, ethanol, isopropanol, acetone.

15. A process for producing a stable dispersion
comprising:

loading an agitated media mill with comminuting
media, a fluid vehicle, a dispersing agent and particles
of a metal or metal compound for passivation of metal-

’
NS oo W

contaminated cracking catalyst; and

This Sheet Has Been Replaced
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22 8 agitating said comm nuting nedia, fluid vehicle, 9 and
particles until a disp wherein said 10 particles are
reduced | wosesaty at fmmmm)mﬂimwe a 11 volunetric aPETA§eVIB4icle
size of less than 0.1 %2 mcrom wherein at Ieast ' 99% of said partlcles S
sized 13 less than 1 mcron. 1 16. The process Teh@ich 15, Wnere1n said
agitated 2 nedia mll is operated at g tip speed r nglnﬁj ;Z 0003/ to
6000 feet per mnute. 1 17. The process of clai -8bRUsai d

comm nugi ng 2 rrs 5.@a@iﬁgpéQY&degmhﬂnﬁelﬁgoHQHLEUf %wlanbe?%gggsl Ofﬁg‘rg fn 80
|

to 92%of th f._rﬁ)daumevvl i 18 p

15, whePei A? aPBrEb Aubnhyt 2SAddi BagFic EFeéFédrFPBEFFhéngFBGﬁ consi sting
of sandp 3byl ass1beads;Loaeaﬁdishaaedacebaﬁme:inc ivé&ag’&h@a}i‘lt(i&e&s of claim
18, whetein.said.c 'n ng re s Iected m_t he ,gr.oup consi sting
of bar$&n1§l?ﬁt8§a?ggglg edosgg§1F| s'bo§8§ ﬁpcgte e@f?bo% sfg%l 4

st ai nl 88s saéélparghgéeenléaﬁbkdé,lzsscbhaunismhcgape 5 and al um na. 1
20. The process of clain119 wherein said nedia is 2 yttriumstabilized

zi rconi um oxi de, 21. %Scess of claim 15, erein said netal or 2
metal coénpdlind FEESBFBEFﬁﬁ ?Fo BEB JPoufPEBRiPsERYG 461853459 nony,

zi rconi gm medigshedl fsnopbrateihati adilip) spetHatrainginge #iremimodeel | uri um
zi nc, d thiu um beryllium magnesium strontium
aIunlnuﬁlgkangobgnggughggf 3?2@?5 1 22. The process of claim?21,

wherein said netal or 2 metal conpound is selected fromthe group

consi sthng19f The process of claim 15, wherein said comminuting

2 media are provided in an amount sufficient to £ill about
3 80 to 92% of the bulk volume within said mill.

18. The process of claim 15, wherein said comminuting
media are selected from the group consisting of sand,
glass beads, metals, and ceramics.

19. The process of claim 18, wherein said comminuting
media are selected from the group consisting of barium
titanate, leaded soda lime, borosilicate, carbon steel,

stainless steel, tungsten carbide, zirconium silicate,

[V I~ S VS B N B

and alumina.

[y

20. The process of claim 19, wherein said media is

»N

yvtetrium stabilized zirconium oxide.

21. The process of claim 15, wherein said metal or
metal compound is selected from the group consisting of
antimony, zirconium, tungsten, tin, bismuth, indium,
thallium, calcium, tellurium, zinc, cadmium, lithium,
germanium, beryllium, magnesium, strontium, aluminum and
compounds thereof.

A N s W N

22. The process of claim 21, wherein said metal or
metal compound is selected from the group consisting of
3 antimony oxides, bismuth oxides, tin oxides, tungsten

N
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23 3 antinony oxides, hisnuth oxides, tin oxides, tungsten 4 oxides and
zi rconi um car bonat es. jgﬂ' unﬂﬂuﬂ r of cIa|n115 wherein said flui
vehicle 2 | woesessted f u Eﬂlﬁl sting of hydrocar boRCTASY I1§°34
al cohol's and et hyl ene glycol. 1" 24. The process of ¢ a|n115 wherein
said fluid vehicle 2 is water. 1 25. The process of F;QPQSH m@ergk
said dispersion 2 agent is selected from4he group congis f . catlon
3 surfactants, anphoteric surfactants, and non-ionic 4isurf aH%S‘ 1
26. The prgcess;@bsChalimAScoMereica suidrdsper sion 2 agent is sel ected
fromthe group consisting of wetting 3 agents and anionic surfactants.

1 27. The process of claim 15, wherein further conprising 2 an antifreeze.
1 28. The proeass ahecClpiorets, cfheleiim 98, dv&mtna‘nrreeweld fsilpideaetadriete f rom
t he group onS|s f e I nggg pr opanol ,
acet one. 2 Z%c(%ogetsfg&n rE(?leggs%%gtlng conta nath{ng rretaaII.B%g a 2
hydrocarboﬁ cpadﬁhngl@@hﬂlygm leawpigly®Ploont acting 3 said catal yst
within a hydrocarbon catalytic cracklng 4 unit with a stable di spersi on,
said dispersion 5 conprising a fluid vehlcl a dis an z ent d 6
finely m | ed2fart TeleePTOCESFe Ofr HHE dr-alit aé) {8%enicle

2 1is water.

(¢}

25. The process of claim 15, wherein said dispersion
agent is selected from the group consisting of cationic
surfactants, amphoteric surfactants, and non-ionic

BOWN

surfactants.

26. The process of claim 15, wherein said dispersion
agent is selected from the group consisting of wetting

agents and anionic surfactants.

27. The process of claim 15, wherein further comprising
2 an antifreeze.

28. The process of claim 15, wherein said antifreeze is
selected from the group consisting of ethylene glycol,

methanol, ethanol, isopropanol, acetone.

29. A process for passivating contaminating metal on a
hydrocarbon cracking catalyst which comprises contacting
said catalyst within a hydrocarbon catalytic cracking
unit with a dispersion, said dispersion comprising a
fluid vehicle, a dispersion agent, and finely milled
particles of one or more metal or metal compound for
passivation of metal contaminated cracking catalyst
within a hydrocarbon catalytic cracking unit, said
particles having a veolumetric average particle size of

O W O 3 6O b WP

o

less than 0.5 micron.

1 30. The process of claim 29, wherein said particles
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7 conmpound for passivation of metal contam nated cracking 8 catalyst
“within a hydrocar bon{j‘mﬂm‘mum‘ﬁ“lﬂm g unit, 9 said particles having a
vol unet r i woH88s4de p I less than 0.1 mi cr onPERESIVIPHast
99% of said 11 particl’es ‘havi ng st zes less than 1 micr
24 1 30. [Deleted] 2 1 31. [Deleted] 2 3 1 Z["H,glgq:,_,__;
33. The process of claim29, wherein afq | east 99% of 2[sal d pg
sizes less than 0.3 micron. 1 34. The process of clai
metal of Zhagpéak G@MQQEEQLESaﬁéﬂ@be%_aﬁt@@ltehg%igﬂ_é)lﬂf Qs HHatg of 3
antinnnﬁ, 2|r§ontun1 tungsten, tin, bisnmuth, indium 4 thallium calcium
tel luridm 1€58Rirum lithium 5 germanium beryllium magnesium
strontium alum num 6 and conpounds thereof. 1 35. The process of claim
34, whejei g, sai 9§ae§§§cggs oEPLala JGOHOUIA 5P 1B G LAARAI | Ny
oxi des, “bi sSmut h trn oxides, tungsten oxides _and zirconium 4
car bonaBeshave 86VOFHBEBFdEcYCFRIE RAREISLaRirzs P diafSethan &t- 2 net al
conpoung igi@pbhnony trioxide.

32. The process of claim 29, wherein at least 99% of
said particles have sizes less than 1 micron.

33. The process of claim 31, wherein at least 99% of
said particles have sizes less than 0.3 micron.

1 34. The process of claim 29, wherein said metal or

2 metal compound is selected from the group consisting of
3 antimony, 2irconium, tungsten, tin, bismuth, indium,

4 thallium, calcium, tellurium, zinc, cadmium, lithium,

5 germanium, beryllium, magnesium, strontium, aluminum,

6 and compounds thereof.

1 35. The process of claim 34, wherein said wmetal or

2 metal compound is selected from antimony oxides, bismuth
3 oxides, tin oxides, tungsten oxides and zirconium

4 carbonates.

36. The process of claim 35, wherein said metal or
metal compound is antimony trioxide.

37. The process of claim 29, wherein said fluid vehicle
is selected from the group consisting of hydrocarbon
cils, alcohols and ethylene glycol.

38. The process of claim 29, wherein said fluid vehicle
2 1is water.

39. The process of claim 29, wherein said dispersion
2 agent is selected from the group consisting of cationic
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1 37. The process of cl '"ﬂﬁﬂ in said fluid vehicle 2 is selected
~fromthe grou consistizu & &ﬁg& 3 oils, alcohols and
9’8{) 9B oce ! ﬂl’ e%?%’péhgﬂlﬁ?

glycol. 1 3S © sihwherein said fluid v

wat er . AVENDED SHEET ~—tRe--pi- of
claim 29, wherein said dispersion 2 agent is sel ectedf{f heT greuptey
consisting of cationic 3 surfactants, amShoteric surfactantfEPlandiinon-ipnic

4 surfactants. 1 40. The process of claim 29, wherein sald, netar-or-z
metal conpousier F3CEART FONITPRPERY Y€, Surfactants, and non-lonic

4 surfactants.
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