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finely di viPBREdicE®RuaPraoniuTrireptey collaidal silieap then & far Regsitlly tpi canglusit teexci@nireafterrise fistls
for the gr gy dVing,$ioRy -0-1 Affer thayiore migipspherag arg intially fiesmedhand Rptpre dhe) shelksioeting is placed
procedur s, tﬁ' taratiy V't%g’@hﬂ@%éﬂ B‘?e&a"i"ﬁ' Qut after the shelty coating bagbeen placed on the
3, 663, 165. "'° g" of \“‘ﬁ zaqlific Copsy HiTasRhpras dyring the \pesparation of
spray- dr y| g.rjgse co%ﬂons Qa5 knoy \P@?‘Pl'ﬂ‘i’i Q?E'"Q‘r?fdf‘?)g'b??éf“@@

atopts
into zeol i €S, é’ f?f‘

r?lf
t hod © materla |s rea Y vr l{i}@g Vﬁt '| dryugg
'[rﬁenoad ed%ljé i° ,t‘ dﬁ& Cfa| @ gﬁy rouzﬁg;e rac 9°r?;1'fl{85 é’a‘%ﬁm% $ ranging fpmy
sodiumsilic i u
novel shel Eor%ﬁaﬁd%e o fSe"téé éﬁ’?f o el e T8 o [ upldg o g&'sii;e'g%
(=]

under st 00d 4pbedod bid 0.3, H943,902 vl hir6 diblosVeE Bavhih %%obrﬂ&&t@&‘ﬁer
cat al ystrs by tThe RollovirigasmamplesiwilErfowiilBREehe ibve probddt 8f this innfiork N O | npregnati ng
a slurry of hiydxanesr B8 rwhich Gollgw,od) typRaINSWIMONIEGHainAG doRtfof wid Gia@S RBRT @Hmercial
OC{I_\;G nti Onailcrcsmew;: tiabt yereSinitiztiy) a (36/65 srddoftristakadin @hd kdolitEthai sl BEh dalcined through its
ospher esthetn, ndtieut subetartigicioroation roé fuliiie! The \iérodpherss Ware® Sripfaiiz6ec tolvamhin Goohe Y
avet age di arinetoegoating thelmewiti CBy.rAaimpjen) crystaliization poteicre GdiRBsed it UOSISH,4958D2, the entire
Convent i2dndisclasyie of whighischereinLincompoiated tbi esferantg.o(Sed Exalnplatl, &416] kne 3D, 1€ c6I400 Jinet O
about 593 P®kr] C (1100 [err] F) are recommended but higher or I ower
tenperatures can be used as is known in the art. Follow ng the second spray
drying steﬁxﬂ‘ﬂﬂg—‘shel I -coat ed m'crospheres are then treated in one of two
ways. |f 6)u ce %e r vvas so Lum silicate or a sodi um contai ni ng

col | oi d or .9 dr‘?‘&?%‘f"ﬂ‘aﬂ°‘°ﬂ'6§ﬁ’t%ﬁ‘%§“$6‘&’ﬂ&?ﬂ %\Hﬁ"b'h

nust be re aré Y) [j;'an ta;J g‘f" s) (P(P' é§7 WiPbe Sl 4
can be exc hn ‘ﬁg et wau?h ?t |o é’" al‘Y?'Gﬁ"‘b
ions, or n}n?% fo?%b h&.pgad h |dn er manu
chet whas crERUhBR Sl Hnird e el nJ?& S ‘?3 %:ﬁ”‘ 8‘3‘&9

that set f gfibitnb BagbusSor db osure of % = H"gre n
i ncor por at ed day p&rﬁéf@rreesaf&?-drwﬁfrﬁ-&sspﬁéﬁé‘s mfth%ﬁ h&kralﬂ@@g:z?ﬁ% RER Gt ﬁ&% H&LHNG,!
i s usual | yintoiths paits\of wller\\Aitidly aBrosh {’emperaEP, Biodd b rgr' g  all at

Si t uat i onsphaR0. Th&ndutrralikel ploBuctsSmeb tHéh dnﬁm%!@ﬁﬁg@&‘%@' ﬂeﬂt tfe'él@@a 35(9 idé
such as sanmoodihaurs, e yMrhdniuadxenaijed BUFMBKL W4, r eat ed col | oi dal silica, then it
l\/pOSSI ble to conduct the exchange after the first spray drying step,

e., afteEXAMRLE@Qore m crospheres are initially fornmed and before the shell
coatl ng is placed 5 thereon. Alternatively, the exchange can be carried out
after the shéhe pioeasire el Examplebewes tobeated dvith thet dxespiiont thit ytist slunuas enbel VorGibsut
however # t bar righRisPROHYBS: t he zeolitic core ni crospheres during the
preparaﬂoE &PEBG coating slurry must be consistent with the conditions
known not ce gelli ng of the binder being used. These .conditions are
general ly setrhfort? i n |scl ose the binders. After base

exchang(g,’r 16 °F]°ﬁt°‘itc %s’ﬁ“f’?tl?ﬁ et Wﬁﬁ'ﬂ'@f‘” ‘?f\%’sfﬂ" tant h

e b MR e e Ll
el evat ed t§ e Sibiiny a, ﬁ%rﬂfg a bPi e]%ra earl ngl% tx?r ‘g@ gﬂlg@g n

nore. The , trio@f{ab ven

standard THU&h‘s‘e?y‘éﬁ'oﬂ&a le§1h3 T’e erlEHi'JdaﬁF At gm& %Ef’ @254%62 &
the art scnmesIssol PAYR tbdfing) UAER bathlpst W%td%&;ﬂsat reﬁﬁg
4,493, 902, foit thu@ houps.i r e di scl osures of which are incorporated herei n

reference. 1%he resud besutio telsthg/ (2o @ oot TP dGilicatd) lab waIDXY Validud plopartics dr R cﬁﬁMﬁé are
process ofshbim is therfallewitg &able: | n Exanpl es 1-3 which follow, a typical sodium
Y-cont ai ning control was nade from comrercial m crospheres that were
initial#y a 35/65 m x of nmetakaolin and kaolin that had been cal ci ned
through its exotherm w thout substantial formation of mullite. The

m crospheres were crystallized to contain zeolite Y prior to coating them
with clay. A typical crystallization procedure is disclosed in U S
4,493,902, the entire 20 disclosure of which is herein incorporated by
reference. (See Exanple 1, col. 16, ling 30, to col. 17, line 33.) EXAVPLE
1 25 100 parts of the control m crospheres were washed twice with

dei oni zed water and added to a slurry

q ents



prepared by adding 20 parts of silica derived fromsodiumdi-silicate (SDS)
(typically 27 wt.% J[err], 14 W. gpoasgsiosezBas Na20 bal ance water) to 30
parts of ASP[err] 600 hydrous kaolin clay, all on a volatile-free basis. To
this slurry was added enough water to obtain a viscosity of about 800 to
1100 cps. The slurry was m xed for algapte 3 hours and then spray dried in a
nozzl e-type dryer nmanuf actured by Stork- Bovven The 30 m crospheres (- 60%
were col |l ected and t338SELRRGONS. ENYSACRIc SRA SIS PR NSDETRIZNS t he feed solids
were |lost to the baghouse or de ||s of the unit. One part
of thessprayg,gﬂpgg m crospheres was §hen neutral ized by co-feeding it with
concentrated [err] into two parts of water, initially at roomtenperature,

foll owed by $intiwkg¥for 1 hour at %2-3%®rr] C (180- al | at5 0= 5.0. The
neutrral i zed*kPod t*t were then a n? m exchangg d3 wi ce, ‘% eated at
593 [ery] C ‘err] F) 35 for ,3ghggirs, thengaigpni um exgg@raed f our
more times. i 2 The procedur @gose Exanpl e d4Vves repeategrvad h the

exception thasa Mhss sl urry was m xad7{e¢ about 3%8400thour pri P9t spray

dryi ng. EXAMRRIE 3%, T¥fe ¥ rocedure of 4Ex&9rp| e 1 wadSr®eated w gh e
exception t h3fCH %15 s mxe(}éfgi less thd}:gs about 5°Hifutes. prior
to spray drym&p oNg§ accorrpl i 2laé8o by sl urrwhigp t oget her gghed core

m crospheres, clay and water wi thout the binder. Just before spray drying,
appropri at el gompr.gpwti¥ oned al i qub‘-t-§00f7?é 438 cotle22c| By Sfat e714 3Purtly48nd SDS
wete conbi nefSetvit¥gh shear in a 3l ng? 42 endcﬁ B&rr12-gixer 2-Afterd-Ple bri ef
Mm%t ng perio ;{‘ _@liquots were j] d|@t4ql SPRay &.lsed. 'gr]glcatoal4ysts of
Exanpl es 1-35§\bjlgngya$g4qt ed by M. diestoud refersencag sen Uo.87 4,0488, 902 at
col. 3, 50 Etma®,3030. Prior too.taastlm.gu eacmseataddet wels 3deadt-id¢at ed by
treating with 100%steam at 788 | [err]. E) for ho rs The

resul ts of sg f"ﬁg’sg (carried gé’l | 94 gﬁé) 5\@e| | ?%gur

properties o I neatal ¥sts are §hoin DldeovifiGet abdx 72 55 s4i
EP0497637B1 1ABLEtltM scel | aneouasF&sysneads annb Ghemeals | nspesat i pnasf or
Shel | Cat al yspgt@s, wt.Exan‘pI e 9.96 11.69 11.46 11.0p 9.30 11.37. 2

3 [err], w.Spke, wt.% eh: 3 4-32 4.990 93 3-8 FJ%%0

[err] W.% ¢ .oprote; mor/mor, 36 700,73 0,72 3d:740 o0.7a 0,736 7@.dherr]

WS g’=5'r:tcc:: 2215 141 0.31 0.33 39 0.31 o0.31 0.82110 o0.30.-BET

lerr]/&  i&/rot & mol/mol 285.00.94 2.04 29F700 1.86  1.932001.08 NSA

Merr]/G 88. 0Q 94. 00 91. 00, .ZSA
02 0.

[err]/G Hy/Act, wt.¥ = 197.009:92 0:921997dff  9-22  9-d9 oy ofRD w,

W % Coke/Act, Y-}, -5 a3t *%1. 00 ¥0cs, " Angst r ons

24.61 g5 ' 24 60 24.63 **Rol ler (-150 [err]

%5.4 5, 43 15 *** APS (-150 [err])

%~ * UCSs Fesjzgzte unit ie W . % 73. 50

71.31  71.2%,,%7 Fﬁi Aaéﬁg {5‘@,@ Y M' 2.77 2.49

2.48 2.57 2 ARG e crons 0.06 0,06

0.06 0. 06 o 07 o 06 err %

0. 45 0. 51n the gboyeytable, the RoIIEtVﬁlg;q i8 ﬁ@ea%[e Qf/@ttrltlon resistance andos Mermlng:l lylthe metbpd56
d ibed i 1
8' gg 00 3??1"’ még:?l&;?)%@the r}il\t')tre a/ttntlon reswia_nt gghe caia?yéfoﬁesultﬁoféﬁs thaﬂ_Q% gg %/hr. %re‘;’ g

c g}% acceptable.

% 569 LEG above at% emonstrated th]ét4mé%t§§fs ﬁ& é%r:év le%ﬁtalégsl\%théa%tnj 0 84
§e?ec{| %s (o dan basis) comparab |al cal Attri resul g)
comparable to oommerclal FCC catalysts.

EXAMPLE 4
50
A shell catalyst prepared in accordance with Example 1 and a non-shell Y-containing control catalyst
prepared in accordance with the general procedure of EPA 0,194,101 were steamed as pure components at
732°C (1350°F), 760°C (1400°F), 788°C (1450°F) and 816°*C (1500°F) in 100% steam for 4 hours.
Each of the samples was then blended with an activity adjusting component prepared by spray drying a
s5 slurry of hydrous kaolin to form microspheres and calcining the microspheres substantially as described in
U. S. 4,493,902 at col. 186, lines 6-15. The blending was such that the 816 *C (1500 * F) samples would have
equal activity.



LéO, w . % 16.55 16.99 17.32  16.98 16.51 17.18

Bottons, wt.% 9.96 1%poPse7 oy g6  11.06 9.30 11.37. Coke,
w . % 4.19 4. 32 4. 07 4.03 3. 89 3.79 [err]

nmol / nol 0.73 0.72 0.74 0.74 0.73 0.73 30 [err]
nol / nol Both the @niBy and shelP®@ated cflaBls were(suBjdcted to the MAT tesfing3Bevidusly dgscribed with
1.94 2. Ogomparable @sguits. 1. 86 1.93 1.96 [err]/Act, w.%

0. 02 0. 02 0. 02 0. 02 0.02 . 0.02 Coke/Act, wt.% 1.51
1.74 1. EXAMPLE 557 135 1.51 35 * UCS = Faujasite unit cell size **
Rol l er -%20-80_nin. |oss % hr. *** APS - Average particle size in

m crons 40—Lfmmmme Rol ler value is a measure of attrition
resi stance a | S erm e rreth des r| i t he gendlx The
| over th g b ie V1 Yop SR e s st
EAE G s R %Zﬂ P e
J?s%o

ic _cracking/regen ratlo un

ePn -
e Iu a at\ézgﬂp

denonst rat

activiti eS dul‘?a"tno dte Dot e‘ﬁal% é‘%' fn& uoanﬁ‘ﬂ gen, but no
comrer ci al stﬁﬁ’ﬁ eYesfeﬁ -an ihbrtérﬁ oftlird mc(,rg'a% 6@‘@(&6\9 fo regen afaly's The
conmer ci al cfasén E%t; rafiod Sycl kdpedtocd Betwesh £ lahd SR tiAbY & gid %a(ﬁe@i%d' (] loadmg
accor dang e Fillowing {rs #PE téposition b NRthB eaah?é&ekdre sledhal bfIsBt € 8 4800 B, BOL steakh,ab% S, 4

pr epar ed i Rours; @ dedetN&E theickilyst AR §RErahieNi. RATCWES! iRt o borbd lerids SOFFBINA LM Rith -
t.eamed as clpan dtivitp BIRSTE BdsBribad in] Exérfigle 4. Med RO & bevias1dine ard shemalis the KliGWiIngahbid: he
sa | es was then blended wth an activity adjusting conponent prepared by
spway dryi ng a 55 slurry of hydrous kagqhi o formm crospheres and
calcinirg the m crospheres substanti al Wdescrl bed in U S 4,493,902 at
col. 16, lines 6-15. The biizxelnteleranss Gif Costied Qietgerr] C (1500
[err] F) sanples would have equal act|V| ty. 6 EP049703781 Bot h the
control and sf&FPP¥bated catal ysts here subj ect €tPHEEOt hEORRICY e SOPTRPL
previ ousl y de%%kbp%k j h conparabl g ﬁsulﬁgstXﬁMQl,E 5 Hobhckel, dpéerance
of Shel I® Catal ysts ﬁe catal yst pr epar ed in Exarrp e 1 was eval uated for
ni ckel tolera catalysts and the control described
in Exanple 4 \S@Pé‘?@t &&hedd at 6495%-]4é‘rr]533 gi}ag 163099 st e®3r66 or 4
hours, 10 thedSSt%t¥d in an aut omat et 45 xed* PPui dtP4d bed*(EFB) dy8tic
cr\aekl ngjregengraee y unit. Nickel ngpii- thenatespymare digsgel vedgl gy a
m dcontinent gasoil and the doped gasoil fed to the fluidized catal yst at
about 482 [errquCG CIG*‘-EEH] F). cat&# t/01417ra§7%werd 56t weert-348 and
0

5. After the GYC air Xro wer d and
the tenperat u%é:c' ,r{cr eg)sed to 76 1Igr] enerigt t he
cat al ystass The potacks n(g./:r epenerati onigysd esay\eree feggat egﬂeuweer;-ﬁsgnd 30
.imes to give qdke (esi)ed N | oadi ngs.:ﬂz') FDJSGOV\A 58 he RFI:deposu.BVon of
i~ the catal ysts V\S:e steamjd at 788% ]% g%ﬁ[ 31%2’ 90% st eam
10% air, 4 ho t he lys nd ter t Ni . wer e
run on 50/ 50 ble gﬁgré— T%T }gat al ygt ;vivlthgc ean activity adj @Aﬁ
descri be®l in Exarrple 4. Results for a series of runs are shown |n the

fol | owi ng t atfihg daty gegsentedl i thenjploly gqpory e dpsiitcef tae FEB sung @0 ther eafalyst & U inyaptics.
1 fxample 1, a@othrpe BIfB ru@)qﬂtpq)?ontrol %ﬂys,t gqscnbed in Example 4, all at similar nickel loadings

on the catalysts. The MATS were run in duplicate and averaged yields are given. The data shows that the
hydrogen yields were dramatically lower on the coated catalyst of the invention, as compared to the control.
45 Naturally, the conversion in these tests was somewhat lower using the coated catalyst, owing to the dilution
effect discussed above. The hydrogen yield per unit MAT activity was also substantially reduced on the
coated catalyst of the invention however, so that reduced hydrogen yields will also be obtained when the
two catalysts are compared at equal MAT conversion.
The coke selectivity, defined as wi% coke/activity, was also lower on the catalyst of the invention, owing
s0 to reduced contaminant coke yields due to nickel.

EXAMPLES 6-9

Effect of Binder Level and Clay Type on Attrition

65 :

Slurries containing reduced amounts of sodium di-silicate (SDS) binder and different types of kaolin
clay were prepared and spray-dried. Compositions and Roller Attrition test results are given for the acid-
neutralized products in the following table. In these Examples, the same core containing Y zeolite was

7



25 Ni ckel (ppm) 2,378 2,328 2,093

2,061 1,986 Mcroactivity Tegp oligglgb-pm Conver si on (wt. %

59. 43 58.11  65.63 63. 61.66 Activity

1. 46 1.39 1.91 1. 77 1.61 30 H2 (W. %

0.21 enfplg@&d as in Exafples 1-3. 0. 40 0.41 Dry Gas (w.%

1.10 1.17 1.71 1.56 1.54 LPG (W.1)

10. 05 10.13 10.95 12. 36 mn% 33 Gasoline (w.%

44.98 43.86  47. 69 45.76 .23 LCO (wt . %

21.59 5 21.51 RelleFAttritixin Results are Pod® fig ed Bifdext Davels( W . %)
18. 99 20.3% 3. 59 15.%1 17 51 Coke (wt A)

3.32 2. 9G*aTPi8 o3 4. 57 H2/§\ct|V|ty (W . %

0.14 0. 1é1ay 19pe7 Qsﬂa-soo 512225 Colggls\ct i XkdaleobWM - X9
2.27 2.13 2.76 2.84 40 The data presented in the

tabl e roeport §h%r#‘¥e§ﬂn°§ of tvvo FFB runs on the catalyst of the invention,
Exanple 1, and J??cea\e FFB runs on e contr catal 3t descridbed in Exanple
4, all at si mig&r&bﬁg@gs | oadi nggegn the ﬁﬁ;al yst§g9The MAJgy Were run in
dupllcate and averaged yields are given. e data shoms t hat the hydrogen
yi el dsgner e disdumtyl Ceponenbser on the coated catal yst of the invention, as
conpared to th§9(§ir¥ﬂr ‘f? 45 Nat°u|581’ly, P &% onveR-$08n |n°t-h%z-'se tests was
sonewhat | over g ‘ated: aI fai ysP; S ng1g ‘§ephe digr£43 on ef fect

di $¢ussed abovg rogen )u g per glssd 0.38k1 Vi t» g@ﬁ al so
siestantial ly Kgcks:e(m‘pn t he caased cat alymt of ﬂsem nvents@m however, so
t hat reduced h¥drasged %el ds wid-P88%il so BP8&3bt ai Ned®8dhen 2hE83I wo cat al ysts
are conpared b, aru ion é/sq:rigl O@u he coke selectivity, defined as w %
coke/ activity, \ggﬁ,quﬁo gg. ¢ St OB& i nv gtd,(pn owing 50 to
reduced cont anizpadd m@ﬁkp‘w ¢l 81.1d!7|§ to nu I |y§L z9ngffect of

Bi nder Level and Clay Type on Attrition 55 SI urries containing reduced
amount & of so&lam*‘cﬁac!:lﬂaéxﬁés(SDS% bi nder and different types of kaolin
clay were prepgggd oaﬁﬁ“spray dried) Conposi$ions and Roller Nttrition test
results are giwgp, @J’soﬁhe aci d- nqgtral | zegh productyg in theggollow ng

table. In thesesExamﬂpbes the samg7core coyd ai ni ng4¥ zeolitgswas 7 EP O
489+ 037, Bl enplP§PechB&y~i n Exanpl e941- 3. TABLE 3 5 90 97 Rol | er
Attrition ReSLHEIrS qre Poor for R%%ced Bi D LeveJﬁ Exanpl e -

6 7 usa M/g 8 73 9 -0 aygdype 78 ASP[ err]-600
ST-2 STzsi Hz[gASPS- 600 Sl urzey Rati osgﬁ ay 106 40
40 35 Silica 10

10 35 C;q}’%g& & No. 2 calcined kagplin (Enqelhig% c::rporatiogg)

00 15 5§|‘6 ﬂ‘b%neﬁ?s k§aeFiRed 51‘—?11“ (Engelharg) Geggoration) gqg
0600 0.525 Kg Clay (As is) . 694 0. 600 0. 600
0. 608 Kg [ ens kan bé-geen from the above@ableboor attrition \Ea_s]gb@med sither with htdieus clay (ASP@_ 620)5 Kg
449% SDS or calcined clay (ST31 8EST-2) when e §licg was reduced 19, 29%®f the shell (Exagples 6@ Of/BD% qq:)
1.500 40 the shell3E@mple 8). Most)of Y(atirition loss pcayex inQhe first 20 minujegy of el dast. Hhe favorable
1.988  lossey b@s@n 20 and 801migges comespondiio #R N resistance of he Prsiariving<aererAyd parAbp)
0-20 ni n. Shelht 18. 86 27. 14 25.71 16. 00

EXAMPLES 10-13

These examples illustrate that colloidal silica sols, having a particle size greater than 0.01 microns, such
as Ludox® AS-40 (E. . duPont de Nemours), cannot be used as the source of silica to prepare the shell-
coated catalysts of this invention. The resulting materials have poor attrition resistance thereby precluding
their use in FCC operations.

50 In Examples 10-13 the shell loading was 50 parts by weight to 100 parts by weight of core. Two
different cores were used -- one identified as X-4344 and the other as X-2547.

Fresh, ammonium-exchanged cores were slurried with the Ludox®, water and ASP® 600 (when used) at
viscosities of 500-1800 cps and spray-dried in a Stork-Bowen nozzle dryer. The samples were then calcined
to harden the shell. Some sodium contamination was found in Example 13 so it was ammonium-exchanged

65 10 0.38 wt.% Naz0 before calcination.



20-80 nmin., w.%  11.71 4.71 -+ 6.29 12.29 25

Mcrotrack Analysis PSD, 0-20[err] gpo 497 037 B1 0 0

0- 0 PSD, 0-40[err] 7 9 6

8 PSD, 0-60[err] 18 23 23 20 PSD,
0-80[err] The data obtained is seBfbrth in the followingfable: 42 36 PSD,

APS[ err] 94 95 90 97 30 BET
Merr]/g 365 365 TABLE 4 384 MSA [err]/g

74 67 78 ZSA [err]/g 291 298
306 ST_ 25 Sat | Nnt one [ err RISy o1 PEQercias o 3 GE v e & Made, widh - CON Y ST- 1

Satintone [err] No.gJ.£3bgi ned kaolin,;gEngel hayd Corpogation) A5 can be
seen fromthe above table, poor attrition was obtained either with hydrous
clay (ASP[err] 600)Materdalei ned clay (ST-1 and ST-2) when the silica was
reduced Lo 20% of th@%?i%al | (Exanpl ebSPG’-;S9° o&g%?‘ﬁ%f A@@:'Q% §§n!!l | (Exanple .
9). Most™of the attr; occurz%}%; pn t8 T rst g nut _'%9& the
test. The favorable osrsegﬂ%ﬁmeen gﬁa 80 m‘njl]'t es ;_:graglespondz 4 the
attrition resistancsiefryt Recideder| yi ng core and not the shell. EXAMPLES

10- 13 45 These exanptbay illustrate thes .colloidl sili@& sols, Maving a
particl ggzsize great e%j:lcjrﬁ’&n 0.01 mcron® such Ludox[gérr] AS-#0 (E. I|.
duPont de Nenours), CHRPSPPHESused as'®he soutt® of si¥®Pca to P1%pare the
shel | - coated cat al ¥gtsy-Qbydhispediryesdiong- The resulting materials have
pob¥ attrition resisvismmithqeedy prerdoudi nglf6@ir usmeon FCC ererati ons.
500 I n Exanpl es 10Inket [{&C)shel | | oa#lShg was 4B part #7By wei ghiod t o 100
parts byowei ght of cBPEREETHEFIdifferent3Scores #BTe used?®- one }fentified as
X-4344 and the othe 2 [rgegeYsy ed cores were
slurried with the Lgagsré-r}r ?Z’\ﬁ/g{%?égerﬁi%ASP[ g%g;ﬁggg%en us@gldo at

vi scosities of 500- B8Gbetxpsk and spray-dried in a Stork-Bowen nozzle dryer.
The sanples were then cal%®%d to har®en the €hell. Sdhe sodi un?

cont ami rf&ti on was found igr'i; anpl e 1§§so it s ammonjum exchapyed 55 to
0.38 wt.% Na20 before calggppti on. 835 EP 03497 037 The dagg obtained

is set forth in the foll ass@mg tabl e: 9dABLE 595 . 92 ibbysi cal
Properties of Coat egaf@%}@hysts Made Yy¥idg LudoSedExanpiegse 621°¢ 10
1N w12 13 Materials %i%'r) {;oo-r) _ fnd%SPBer @5@,(}5

ASP[ err]-600 ASP[ elrAfr- 633-20None 10 23 18.86°1 i Cs.o00 231.5727 AS-40
AS- 40 AS- 40 AS-208% cr ospheddstd 11.33 434411.29X- 4344.57% X- 4344
X-2547 Slurry Ratios O ay’™®° 32.43  330.29 2339 34.14p5

0 Silica 15 20 25 50 15

M cr osphgres cal&9Red? 100 190 ¢ 100 Spray-dryer
%ﬁ?ci fications Viscosity (cps) 1780 %‘553%) © 1760 - 675
I'met (errC) RAT 476-20 475 .57 350 20

Qutlet (errQC 13%-80 135 §§3§§ 120 Physi cal

| nspections of the Wol e ¥#8ducts Fresh B. D.
0.76 0 0.90 :

0.81 0.79

*Calcined 593°C (1100°F), 3 hrs, open trays, no water cold start;
or caelc. 621°C (1150°Ff), 2 hrs, closed +25% water, hot start;
or calc. 816°C (1500°F ), 3 hrs, closed +25% water, cold start.

PRAT data obtained on the -150p fraction of this sample.
As can be seen from the above table, reasonable bulk densities (B.D.) and pérticle size distributions

50 were obtained. However, when the catalysts were calcined, the Roller Atirition Test (RAT) results were poor.
The X-4344 and X-2547 core materials had the properties set forth below:



Mcrotrack O- 20[ err] 0 0 ' 0 2 25

0-40[err] 1 5 EP0497037%1 7 0-60[err]

15 17 19 12 0-80[err] 35 35

39 26 APS[err] 96 95 92 105

Cal ci ned’ 593[err]C 592BeES | C 593e[rr] C - 621[err]C
[err] RAT 0-20 21 18. 86 18. 00 21.57 20-80

11. 43 11. 43 11. 29 - 37. 43 30. 29

29. 29 34.14. 35 Zigpdies ot Coro Catlyst 816[err] C
1500[ ers ] F) RAT  0-20 Xg34H7 | 26290

16. 86 0-80 vm wiss)- 43 40 (aligomefl HOA[ drr ]C (1100[err]F), 3
hrs, open trays, no water tQhd, gk®@Wiv) Or |cabes $24ddesrrfl C (1150[err]F), 2

hrs, closed +25% wat er, ho{ sid,qwtte VS 5650 cl 57.88816[ err] C (1500[err]),
-3 hrs, closed +25% wat er, ¢olagb gtcavi) [ er|r] R4 gateesoljt ai ned on the -150p
fracti dh of this sanple. Ab Timriwtievieen flromse he atBdvd tabl e, reasonabl e
~bulk densities (B.D.) and p&eiQ:dtts Wze di sOBT bltitMs |so were obt ai ned.
However, when the cat al yst § Cae(we%céM)ci ned, 082 RolQ@r |Attrition Test (RAT)
results were poor. The X-4BMgOdwid YMPR547 |coP@ mht 392al|s had the properties
set forth below 55 9 EP KO 4% VB 7 B1 TA%ileg 5 F"r drties of Core

Catal yst 5 ReO (wt% VM) X- 4344

Xé\2547 VM (Wt % P2GwiipVM) 17 7$§e r 1919t 96 V) 38. 93
38v86 [err wt % V 88 20 Yo [V 0.24
0.25 1([) ]. ( " ";;@0'8% “"f’?!'P’31 (uf n\/I./h( L 1. 66 1. 60
[err] (% VM 0. 37 0.41 CaO (w % VM 0. 03 0.02
MyO (wt % VM 0.28 0.02 [err] O(wt % VM 0. 13 0. 03
15 EXAMPLES 14-16 ReO (wt % VM 0. 89 0. 07 [err]

(W % VM) 0. 16 0.10 NH4 (Wt % 68 RAT

(20- 80, wt . Hhese. qxamplesgwits Jemongtraies the dmissyaoeselty ahieingd whefe3 é"%‘)?'!&ﬁ?ﬁhé'b'svus?q as
denonst# aP@OFQ‘i’éWﬁ'l'ﬁa(?O'ééhQ"esul ts obtajned when a cl ai siljca shell is bjfsed
as 25 opposi¥g set§ of exgeripents U‘H’P I;? ??élpF""g'PRﬂ's g °6'¥ Wi ﬁ'@‘fai frample i prd phe

hesili @g clgm al )-
conpar i ng"?PRaY'} ss ) 'sili.ca %d §d|2 % é
silica an 'égﬁ ®'db%5’f"ﬁm % ey ™ P]%g:wg é\%lum
S Catse ca- Y shel atalyst w%sggtg) 0 core an egllrcL-clay shell catalyst was 30 clay:20
snlnca 100 core. The clay used in Example 15 was ASP®-600.
In addition, a control was run (Example 18) which is the same microsphere core used in Examples 14

and 15 but uncoated.
Aqueous slurries were prepared and spray dried in a Stork-Bowen nozzle dryer at the following

35 conditions:

o/
IABLE 6
Exarples 14 15 b
40
Slurry ratios
ASP®-600 0 30 0
Silica 50 20 o
Slurry and Spray-dryer Specifications
45 Solids 55.6 51 -
Viscosity, CP 750 1,000 -
Inlet Temp., °C 3so 350 -
Outlet Temp., °C 120 120 -

Nozzle No. 8 8 —

50

The products of Example 14 and 15, as well as the control of Example 16, were acid neutralized at a

pH of 5 with nitric acid and the -150 micron fraction ammonium exchanged five or six times to yield
catalysts with the properties listed below.

55
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bal ance water) and the core was the sane core as used in Exanple 1. 30
The silica-only shell catalyst was gply 74857180 core and the silica-clay
shel | catalyst was 30 clay: 20 silica:100 core. The clay used in Exanple 15
was ASP[err]-600. In addition, a control was run (Exanple 16) which is the
sanme m crosphere core used in Exanpl es TA8LBAd 15 but uncoat ed. Agqueous
slurries were prepared and spray dried in a Stork-Bowen nozzle dryer at the

followi ng 35 conditiong: TABL%xg,plegxanpl et 14 15 18 14

15 16 40 S| uH-y—tat+oe5—ASPer+1666

0 5 30 Uazgi. M% XF 0.29 0.40 0.31 50

20 S & d SpecP81% qt i9BA% |497.13

SOl | dS urr y anA'zl(?;pﬁxayVFr égr 6 p ¢ 27.70 §§.30 39.70 o

Vi scosity, CP Si02, wt% VF 701 7000 po@§150 | 56.60 -~ Inlet

Tenp. , {,err] C Zeolite FOIP/G 35%0 -- Qutlet

Tenp., err]c M2 -- Nozzl e No.

8 8 Surf-?cegﬁ [l)Gr OdJ(:2 7'd0§ 'ggnjlgs and 15, as wel |
Mitgxs 50" 6 :

as the control of Exanple vvere aC| d npykgey i [ait| sh7d6! Iof S5 with

nitric acid and the -1%0 grege fraction pmmgp Im @gé:rang%i five or six
tinmes tgsyield catal ys{s wAibord he propert|espéd $t eg7948l owge S5 10 EP O
5

497 037 Bl TABLE 7 Exafpl g8, gec 14| o079 15087 | o¥p
-240, w . % VF AvBartf§ize, . 0.40 | o3.6b $1 92%0\S Exchd 20 39, 70
5 96. 36 97. 1 A 203~ W__ 9 V 27. 7( 35. .7
s|'~92 wt . % VF ﬁ\l°5'ﬂ %H""\',‘\,Lreﬁ"?g EW") 56 60 10

Zeol ite26A M2/ G Surfac< ApeaminSWmy %[ err]/ § 2986 (0 1088292.10@9 | 413. 00 Matri X

SA [err]/G 8 3. 58p-80 mig 3wt %) 126} 006.4383. 5800 (208.080 287. 00
MBA/ Cor e ' 0-80 mp.. W% 0. 66 16290() 1886 | 16.29
ZSA Cor e 0. 66 0.73 1.00 BD, g/cc

0.79 0. 87rhe abové)cafalyst\welathdn, suBibcied to I8 MAT testing set folivin @ample £ Pri@ Qo &8tk fe
Attritiéh Famstsvibrd $éaod 28 4 hours at temperatures of 816°C (1500~ BQnd 788+ C (1450 %F). The control

9. 86 100 xample 16)watSestdd; Siblefided at 1500 = Fbut was tested as@.6#:33 blend WhAfd activity Bdjiédting
0-80 m n. , kastin fcrosphere descritied.ir?Example 4%t 28°C (14800 FR9 25 The above catal ysts
were then subfhewsdi obtainddrase suibwin bedst i Ng set forth in Exanple 3. Prior to
te&tlng,othe catal ysts were steaned for 4 hours at tenperatures of
816[err]C (1500[err]F) and 788[err]C (TABE®). The control of Exanple 16
was tested, unblended at 1500 [err] F but was tested as a 67:33 blend with

the activitly adj ust | i ng kaol in m—pms,grpgﬁaqygggﬁy F,Qgghé"n Exanpl e 4 at 788
[err] C (14pbfe restt-ts—obtarn are—show—betp
TABLE 8 35 Actuvi{y fo/ 816° C Example 14 Clay-Free | Example 15 Clay Shell Example 16 Control
- (1500 * F) Steaming
~ Activity 143 1.85 2.89
Penalty beyond Dilution -26% 4%
0 Activity for 788°C
(1450 * F) Steaming
Activity 213 2.74 2.92
Activity Penalty 27% 6%

One would expect the undiluted activity of the shell catalysts (Examples 14 and 15) to decline by 1/3
over the control since they have been diluted with shell. Thus, the 2.89 activity of the control should have
been diluted to an activity of 1.93 if only dilution were occurring. As can be seen, the catalyst of the
invention (Example 15) had an activity of 1.85 whereas the silica-only shell (Example 14) suffered an
unacceptable activity loss of 26% beyond dilution.

The 788°C (1450°F) results confirmed the 816°C (1500°F) steaming results. As noted above, the
788°C (1450 ° F)-steamed control catalyst was diluted to 67 conirol:33 inerts, in order to give manageable
MAT conversions. The coated catalysts were also diluted to 67 core:33 inert shell, by virtue of the coating.
As can be seen, the catalyst of this invention suffered only a 6% activity penalty beyond dilution whereas
the silica-only catalyst suffered a 27% loss in activity beyond dilution.

50
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I\/AT Activity Penalty for C ay-Free Shell ACtivi'ty for 816 [err] C Exanple
14 d ay-Free Exanpl e 15 d ay Shgblo.;gli)ggfrghe 16 Control (1500 [err]F)

St eam ng Activity 1.85

2.89 Penalty beyond Dilution - 26% -4% 40

Activity for 788 [err] C (1450 [err]F) Steam ng Activity

2.13 2.74 2.92 Activity Penalty

-27% -6% 45 One%n&xexpect the und| |l uted activity of

t he shell catal ystBeviSsdnficedhi®d HMedthdd gyer the control
si nce tShey have been diluted with shell. Thus the 2. 89 actrvrty of the
control shottd $E8P& been diluted to an activity of 1.93 if only dilution

e an st ekt HBSEACE Rl Lt L B o

an 50  unacechps atese actdeuetr;mk@mteitﬁﬁ% dcd ution err]C
(145[err] F) results confirmed the 816[err]C (1500[err]F) steaming results.
As noted abdve, 1450 F)-steanmed control catal yst was

diluted to 67 contyro | e Ie I\/AT
conver si ons. Thgéoagﬁ&cggﬁggmgkﬂ%oa gén&cé.% Eﬁﬂ E?P n%:?%aﬂd“e”

shel |, ,0y virtue of the coating. As can be seen, the cat al yst this
| nvention sdff e3umnagyl of Meshpdict i vi ty penaI ty beyond di |l uti on whereas the

Irca only cat t suffer da2 trvrt beyond drlutron EP
0487 037 BL AP %‘ﬂ §e‘t—§§i Q%ﬁ? f{&q ﬁ?e °Taa n Test 5
1K/Scope The Roll er tidd 11QNecHNeRE&d ng hi 4 b & %st for

dry, fenely divided thimdlecischdunged dctlaygbssenaaget tuaﬁs,tab I6ftest to
determne attrition Fbsr@‘ta@heet an i&mlarccabitaﬂrimwscanﬂgcﬂenstﬁ uction

for Roller Particle F-g‘ié'rha Aqucan | it theesameCHine nc.
Silver Spring, Maryl ?aﬁl’fﬁ iy ghg;ﬁ,ﬁ gﬁ ‘f‘iYc i ght  of
catal yst is charged azﬁléaﬁp & etctlg 1<’=le§ g dydroer .
The saffpl e T-tube i s camrieC weth tmeasizalgtzs ¢ egk msal—

thinble is nounted t9°hlgztdsanﬁulmhﬂebevbaﬂ.ettta mepezaf palneu:tmttau An air
activated vibrator cBARedowd ivfq fbesw@mplentprReranber is turned on. At the
sane ti ne he Mgl y, regulated to a specific velocity and relative

hisei di §, ‘defTvered through a calibrated 25 nozzle, is

start ed. The pas i c Resomatiirk e MaRhésdore 604 Eratdheter itu uBed R air stream
t hrough t he chanber Pscomdeshlaa(ﬁlmmt lappbbximately L4 Nénbmavi er part | cles

fall back down |€ he sanple tube. Ag ratu 30 4.1 Rotoneter:
Mat heson 604 r ot ‘bm?DH W&Fqﬁbﬁ%ﬁ Hﬁ‘[’%’ry 14
1/ mn. sé. 2 Pressure egu ators 2 Mat heson Irne regul ators Model No. 342
\,/ 4.3 Jg;_ﬂg;;;g A 0.059 inch opening is used on the nozzle
for the air supply delivery.
4.4 PRase and Frame Assembly: Supports the settling chamber.
o and vibrating mechanism.
4.5 Settling Chamber: A cone-shaped cylinder, open at both
ends through which particle separation takes place.
The cylinder is made of stainless steel.
P 4.6 Sample T-tube: Attached to the Jet Nozzle and the

Settling chamber provides the medium in which attrition
actually takes place.

60
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35 4.3 Jet Nozzle: A 0.059 inch opening is‘'used on the nozzle for the air
supply delivery. 4.4 Base and Franmgpi§ssiddzgr Supports the settling
chanber. and vibrating nechanism 40 4.5 Settling Chanber: A cone-shaped
cylinder, open at both ends through which particle separation takes place.
The cyli nder is made of stajnless steel. 45 4.6 Sanple T-tube:
Attached to the Jét Y& eéh%@h’ QRFI #esaichdnnthé um i n

which attrition act ualﬁ E %aﬁ@é rey the ‘5%‘7 iy

Vi brating Device: Vibr g;_,,g bgy{aln(ieg_i S xrd°f 36& 31?1' 3‘@‘?% o
particles fromthe chanber walls. It is driven by alr at a pressure of 36
psig. Vibco, I|nc;4J8riGonsehedk Tube: #¥Sni&fks So4tie tGpostvhekcHader. A
Connects to the top ofthimele Fesatch Lings nis ettaches: th henothéx emdtached to

the other end. 4. n ul gse S|ng i ckness
extracti on t hi nb' Z.Sg a%cn-r ﬁﬁlﬁ%&ggﬁ Qigé%f sﬁ*gée LE&;%E 5%::& %EEI er X
external”l ength = 43minteiRRINaianeter RAbxEhirRAR! Péngthext £imank 45mm
X 123 mm 4.10 St opwatexttepnallidianeter kleremalbl wg%dlmxgtdz)m Coors,
50 mM, VR No. 23§10- (15%9'? Li qh . No. 23811-137. Crucibles should be used
with a cover when®tHl Pﬁbtc S¥2TMF1ti num Wi ghi ng Di shes. 20 4.13

Water Bogtle: Ong .y d:€, MeddunChagiReded, ks, Bo ni00%wr Ay 92! -,
with specified nodifi Ga810A189. nnﬂdngrmhﬂth381MmCtCﬁbszﬂ.Qm§ 1got t om
of, the bottle to the rhecksedotithea canvesi wiserogalgiingn of D.1. water and. is

co‘ﬂwect ed to the air he ajr t hen 25 bubbl ed
t heough four gas 3I'Js7p§‘:ig'gb%“’f fireghing Iﬁéﬁ%ﬁ'se frits in the water to

mai nt ai rea const agf 1 HuEedit Yordh e2b0de YRR ML e daigReg ANY Bl Nd.NGs-
surges. A nini num of -Digaba} afithhepdal rheal modi Scbid ez hiving use.
Air pressure shoul d behat hawmxmﬁfatmnyfﬁﬁn gbotS3dm of the bdttdYe to

Humi di fi cati on Desi ccth§r nec éPFEl‘ﬂ@Pé%HFoPnW qaﬂlm %rﬁetlerwater and.

Col e- Parmer, No. N-08%z@b§m §§1¥@3%F9§) ,{itﬁ ﬁ%tlgéﬁég %fg?lrﬁzsbefore

testing. #%Desi ccat or flﬁq ksC

pur pose. 35 afBiauEasni I al thiN dahPER ny ilﬁﬁli&%
proper noisture to thef 200D|nes cifefarer sBsilidBe ﬁhatmbebom duning usd. cm
di.ameter cul ture di sh M3nPEe$HFYFg should be at approximately 25 psig.

N/ 30 4.14 Humidification Degiccator: Acrylic desiccator with
hygrometer, Cole-Parmer, No. N-08906.00. Provides
proper moisture to the samples before testing.
Desiccator floor contains water at room temperature for
this purpose.

35 4.15 Egguib_r_igm_gnm;: Same as 4.14. Provides proper
\U moisture to the thimbles before testing. Chamber
contains a 12 cm. diameter culture dish containing
water. Chamber contains 2 holes each 3 cm. in diameter
to disperse excess moisture at room temperature.

40 s. s a mp (See Section 8 for Reference

Informaticn)

5.1 Equilibrate the extraction thimbles for a minimum of 24
hours in room atmosphere in the equilibration chamber.

© 5.2 Dry the sample for 2 hours in a muffle oven set at
1lgO°F in covered crucibles. Cool on the table top for
2 hours. '

50
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wat er. Chanber contains 2 holes each 3 cm in dianeter to disperse excess
noi sture at roomtenperature. 40 gpgagy dfSd1 Preparation for Sanples (see
Section 8 for Reference Information) 5.1 Equilibrate the extraction
thinbles for a mninumof 24 hours in room atnosphere in the equilibration
chanmber. 45 5.2_ Dry the sanple for 2 hours in a nuffle oven set at

1100[ err] F in covdr &89y edssannle) inkp gfeunsayered gihaddpw AlgbyPs. 50 55
13 EP 0497037 Bl Binaad Br2gRriT 4l 's'ﬁmﬂgf SRR RS ET AP AT 1dw di sh
or pan and place it deddih§ islFedtidd atte) sdaplés Akl pladeddinitbenum of 24
hours ®r until the Stessicaxprhygroneter reading is reached after sanples are
placed in the 5 dessicator. 6. Procedure 6.1 Turn on air to
system and 8t | of=RE2ESi | i brate for 10 about 5 minutes with

val ve set on ' veni' .mfin2oR61Y €odkyhethl Sk 2148L 'Y ehim-hbe £gui libration
chanbe1r and connect dHoutOs IdiQuges IBRBCkaivd et (GINQekt t.he gooseneck tube to
t he tof) of the settling chanber and secure it with nmasking tape. 15 6.3
Weigh a 7.00 g'mss&nﬂ@c'ﬁgﬂg?ggmrﬁ Gii‘fc-#ﬂekﬁ ifﬁngo‘é@é:n gg%ﬂd-rg;ahi% nglﬁgm num
wei ghi ng dish and pl s : [55a T-t ube.
6.4 Connect the T-t%ﬁﬁﬁoﬁ%@,gﬁggﬁj | ﬁgsﬁ'b;qmg”&mer

chanbeg. Connect the air supply lines to the T-tube and the vibrator. Pay
close attentioné.0 éeighnent.ovaghssampliectzur ¢hetmpiditicetiosorrectly. 6.5
SeruI t aneousl y st ar t88siEcarey [opyan taluphpunr weighing,disk and place in

vitbfator. Pay cl ose™% TahtPen Heidht gRAeTRETH, RPRIS #78 7P hey are set

csfrectly. 6.6 Afkercdiiacti ffe SeEARCEEe rit@bn !diethb sdtR1lhg T-tube. Stop
vi bratar and stopwaté&tambe®. connect Ghé al HRpIPClinas!ts Rl ¥-aund t ake the
T-tube of f the chanband ithet vibratér ghtPagnclasec attiertionstoplldganehtl- t ube.

Reattach the T-tube Barksh&osks suragtheyapbersetoegrmRebdn: steps 6.6 t hrough
6.7 an addition 30.ju nutes _each_for e 50.and 80 mn rks, 35 6.9
secer e oo mice SRR et E e b S R o e
chanbéf bottom Renosgd Sef 1L BEE Kedrrlee BAD thi fromtﬁe settling
chanber. Tap on the gooseneck tube to | oosen fines so they settle into the

thi nbl e. Renove &-fe Af§arbrunitine ipcconplete, stop the air to the T-tube.
Stop vibrator and stopwatch.

e 30 6.7 Disconnect air supply and take the T-tube off the-
chamber bottom. Weight and record the sample and T-
tube. Reattach the T~tube to the settling chamber.

6.8 Repeat steps 6.6 through 6.7 an additional 30 minutes
each for the 50 and 80 minute marks.
35 :
\“/ 6.9 After the 80 minute mark, disconnect air supply and
take the T-tube off the chamber bottom. Remove the
gooseneck tube and thimble from the settling chamber.
Tap on the gooseneck tube to loosen fines so they
settle inte' the thimble. Remove the thimble from the

gooseneck.

6.10 Place the thimble under the settling chamber and tap it
repeatedly to dislodge the fines sd they fall intoc the
thimble. Weigh and record the thimble. -

45

6.11 Clean the settling chamber, T-tube and gooseneck tube
with air.

50
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gooseneck. 6.10 Place the thinble under the settling chanber and tap it
repeatedly to dislodge the fines &pg¢ignosrad into the thinble. Wigh and
record the thinble. 6.11 Clean the settling chanber, T-tube and gooseneck
tube with air. 50 55 14 EP 0.497 037 B1 7. Calculation Procedure and

Report The IIeE ?atiriitioE.dat;a IS geii neg as the slope of percent weight
|l oss (% vs (1 ; [err]%.W. 5 Loss/hr.".
The sl ope is the mheReu1e05#18)idibRNRE PEd¥hed i Rhe! Ofchedbe IfR el SO,
and 80 m nut eeightk3osd (XFCis Wime. fhdur)6. Sit Gasr shatundt epefif wei ent and
recovery sho%‘P%FM-SQS%geRemﬁ-y tls!_dﬁhém@oaselmoweﬁgmegpantggif;h'sarrpl e
e R RIb LR R Sins G macovery shbuld Ce/SHEL paCovers 18",
) . 2d d-a eight ratio o §a?ﬁ}e reﬁ?vezgaf 6tu?e P
sanpl e wei ghinisHi@Pt8 the starting sampie?d’- gm L. - Tube + sanple after 20
mn, step 6.7 : 497.09 gm 15 D. T-Tube + sanple after 50 m n,
step 6.8 Examiie88 gm E. T-Tube + sanple after 80 sin, step 6.8 :

496.74 gmF. Starti z’gtk:{igrgrble \Q%igehfdhtstep 6.2 o 137 mG
Thi bl e + sanpl e%ﬂei 58;“ e 0 e T s  step 6.37- 88 9m Regg eg
Calculation 20 c. roribe +Viindle SfNeE 4D 41l TGkep .G - F: %s.85 qu 7. 37 =
0.51 gmgb. VWi gld. | DsPuben+Tsakiple after 58 min,06ted 6.8797. AG96.88. gm c.

Net wei ght E. T-Tube ;.gg&:ga@aenhgo.ﬂ%:ssewgs.gm 25: 496.74 ;;g
ecovery . arting . YRiEhty egivery P. 37 80 ol | er
veul ation Tine S MA2e? Wﬁ%ﬁ%‘@s;“‘gng“" s i ght Lobs. qU/é‘ &=

0!) ove Calcu io 0 20 0. 37

5.29 3020 a. Weight g#in in thimble = G 8.F28 dB8 - 7.37 0.72

10. 29 Linear Correlation: - Slope . 0.083830@Ew | oss/ mn 35

- Intercept : P-788pighdplosgyyaer T-Tubey 538 RA Fel96:7¢. 08B 4% wt | oss/ nin

* 60 mn/hr Rollegr Eeé.%%q,yyt loss/hr 4Q 8.,4q _,_Tg:sgi’ér%@%ation for a
e refer

Reference 8.1 Dry t ence for 2 haqugsyd gma nuffle oven set at
1100[ er®] F i n cowkr edeesweriybl es. Cool ie ascrwvegredo) + 100
Recovery = 97.0%

Roller Calcylation
T Tipe, nin Height Loss. am Weight Loss., %
N 30 0 o 0
20 0.37 5.29
30 0.58 8.29
50 0.72 10.29
Linear COrreiation: - Slope : 0.08333 % wt loss/min
85 - Intercept t 3,78%
: - Cor. Coeff. : 0.986
\_ - _
Roller = 0.08333 §$ wt loss/min * 60 min/hr
(«] = 0 wt loss
40
8. est e t [v] (-] e

8.1 Dry the reference for 2 hours in a nmuffle oven set at
1100°F in covered crucibles. Cool in a cgvered
& desiccator for at least 2 hours before using. Large
amounts of reference can be muffled at one time for
long term use as long as it remains in a desiccator to
prevent moisture absorption.
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desiccator for at l|east 2 hours before using. Large anmounts of reference
can be nuffled at one tine for | cEROUE7O3ABE as long as it remains in a
desi ccator to prevent noisture absorption. 50 55 15 EP 0 497 037 B1 9.
Procedure 9.1 Turn on air to systemand allow to equilibrate for about 5

m nutes wtd vap¥&-eagteOn 'vent'. 5 9.2 Thinbles can be used directly from
the box. There Is no need to weight it. Connect it to the gooseneck tube.
Connect the googehefroudre aig theystem gindt hdloettp emg-l@haamer‘oand secure it
wi th npsking tape Adpoyt 35 WF@?R VGG VFJGG Q%C@f 'Yentdr-ence naterial on an

al um num wei ghi (%’ﬁégd recog rom ghe ol tube, 9. 4}sConnect
the T-tube to tR&%b ﬁm . Connect
the air supply .| | Nescuba. t%@qge %sﬁego;%]ﬁ f;ﬁ éﬁ :ﬁa;oﬁ{gfsq._hattent ion to
alignment marks to h=etsuing tidhaybér andesednier ettd:y:h fMadkingl tapd.aneousl|y
start he airflows to the T-tube and VI brator and start the stopwatch Set
air flowrates 203 Weight out 7.0¢ £ prefsEpneR Mt g§1aPFe?“ one i nut e.
Run for exactly 60 rﬂ,ﬁ@f‘ggm wﬁlgh”}ﬁ tdéfh FPRE"Y s &tel™ t8pTihe air
to the T-tube. Allow vibrator to‘run an extra mnute to | oosen any 25

cat al yst renmai nisng OIoninket cireniretubeltbsthd bétték FOBNE et inguppl y and

t ake tthe T-tube of f ghHambehanifonnect ttdem alsisyh plnrid-naecfm ¢heh®-twdpepl e. 9.8
Remove the gooseneckdh Be JFiPTRRPTY | £3¥ r DYASEHA ggn’ij’ 3dignment

chapber. O ean the St IF?t “cRahbe eyT"’f%ﬁ@"’aﬁ?fr&S Eheck tube with air.
T8& thi bl o can ohe disRassfedisiy! {tartetabilaire 1508 tRCERS 2kMLE Und

cal cul ations. 10. Ca¥inragbr cihdPsesdithe stupwRepivst sdb air flow rat@sl The
final #ei ght of refecterde prdperi pettiags- ke cheunigube. b&uneter 5.0 and 5. 3
grams (24.3%- 28. 6984358y €9 mipRtRs-ence is within these limts, test is

consi dered cal i y gt eﬁft%@ré@'@l&n%sx?% £é”‘st1: £l £ £Tef G116 Sple3pROt

within acceptable |iiics viFteRoadtdl Se:lt?a fhutlel € |1Q:Ws€ﬂtﬁﬁﬂ ng t he

T-tubg,and rerun anotdtalyd® rema:.nmg on the dnambérnaalsCl ai ns

zeol i te-containi ng fl UI d cracking catalyst coated with a shel I a| d shel |
a

[a] having a ni &rdacRisqop Deeh aI-’L€s§“ éFb‘h Fnﬁh%\ surface
area | ess than 50 me7¥ (5’?' R ER | n%e s"fﬂdfa;(?]é ’é%;g P2§s t han 50 nR/ g
when subj ect ed tgQ shyRémiviaetn@lgobkeaddieRlibe [4Hd lammepﬂeaartablaeétrnﬂya
M%<t use of (1) a chanber. Clean the settling chamber, T-tube and

gooseneck tube with air. The thimble can be disposed
of. Its weight is not necessary for calculations.

10. Calculatio ocedure and Repo
35 10.1 The final weight of reference left in the T-Tube should
'\/. be between 5.0 and 5.3 grams (24.3% - 28.6% loss). If

reference is within these limits, test is considered
calibrated and samples can be run. If the reference is
not within acceptable limits, make adjustments to the
air flow entering the T-tube and rerun another
reference.

Claims

1. A zeolite-containing fluid cracking catalyst coated with a shell, said shell [a] having a microactivity of
less than 20; [b] either having a surface area less than 50 m2/g or decreasing in surface area to less
than 50 m?qg when subjected to hydrothermal treatment; [c] being preparable from a mixture of (1) a
first component comprising at least one member sslected from hydrous refractory metal oxides and
50 silicates and precursors thereof having an average particle size of 0.3 fo 5 microns with (2) a second
component comprising refractory inorganic binder having a particle size no greater than 0.01 microns;
and [d] being 10 to 80 weight percent of the total coated catalyst, and said coated catalyst having been
base exchanged, if necessary, to remove sodium.

55 2. A zeolite-containing fluid cracking catalyst coated with a shell comprising clay and a source of silica
wherein the shell is 10 to 60 weight percent of the total coated catalyst.

3. The coated catalyst of claim 2 whersin said zeolite is zeolite Y.
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first conponent conprising at | t e nber sel ect ed fromhydrous
refractory netal oxides and 50 Eepagg?-{oﬁga?nﬁs and precursor

an average particle size of 0.3 to 5 microns with (2) a smnﬁ,@a!g ﬂgﬂ,
conprising refractory inorganic binder having a particle stze

than 0.0%2-nm Bxesedurdd [d] being 10 to 80 wei ght percent of the total
coated cat al Yty S gl algsty {u&y Qgegf 'lb? ‘%x_changed | f
necessary, to renggguétyjlmggaﬁié gévazle,g g ol ng d cracking
catal yst coated with a shell conprising clay and a source of silica wherein

the shell is 4zt achbibles gbh perusedt difecthe fmirakhedaixed Thdzd yst. 3. The
coat ed cat al yst offochegdnt? watghd ntsal@@estlee testhe @oeseneck 16 EP O

iﬁﬂi PisgrgtL egf or ZE%E?%%’Sﬁa%ggrﬁnﬁh E gt\F?"'?Pie:rttg tg‘g‘@ﬁz Thi nbl es

can’e used diI£Cldelghé ABel Reo®URs oiFh@éﬁrleﬁcacaameeﬂht @nWehght it. Connect
It to the goosenecdlumnifen wedgniwi dike grabseneck. t @bacd dtt he thep Tof t he

settling chanber &méesecure it W|th maski ng tape 10 9.3 Wi ght
out 7.00 gns f erenc rra]re QN 2N & aI UM e J19 i sh and record.
Plage it in the Toorihes eae °rt%et ?31953*5 ?bﬁntee ti% ):Qoggﬁmé)f the
settling 15 and the VibRHOEE, PagNERsde hbtesdionStdRlighhaess Lo the
T-tube and the vi braxker to Pey satesthegt aeettseancbrredtilgnnent marks to be sure
they are set gogr gs(r:ltlry‘r a%%%?l rrulrt aneous statt(J ttgg alcﬁr&flgiv\g%to the
T-tube and vi Brat 2

to ghe proper settigf§ Q%%%%eﬁgaﬁ {t“etszE oSl Egrmenut es. 9.6

Af t er runtlmls&@m &) mihQPed. ea|r to‘?%g-_tiﬁbe Al l ow vibrator to
run an extra mnute to loosen any catal yst remai ning on the chanber walls.
9.7 Disconne8t6aikttegpphy time ialcomphetd. tﬁ}Be Cidd at’-ﬁe»‘?:tﬁi‘ﬁb@r“ﬁ?ﬁtom

Wei ght and record 4 VS EMPIAEoTO ts r%ﬁgv%" 8ct<°‘tst?5‘eaﬁ¥1d t hi nbl e
froethe settling alystiremaining on, Ipg oh ean he settling chanber,
T-tube and goesgnesisdonhgciviadil au;splyThadttumltaeomtube sispased of . Its
wei ght s not necemz:prf byt teaml. C Uieitghgnand Jzﬁecomltuul sapple.Procedure and
Report 35 1 The final vve ht of feren e left

shoul d be bet Reén g%bggah%c%:ﬁﬁﬁ 51%‘1 a‘:ﬁ% I&éﬁg:hi Ls,eté?erence is

witfn these linit Ex i SadeO BN 6l sara;_sgass@n be run.
If the reference I6f.l’10tItWI &éughtaﬁﬁef&tahbeeésaﬁyt Sor ramlleunskicpisients to the

air flow enteri ng the T- tube and rerun anot her 40 ref erence.
Clains 4519. /A2284 allesleb ia NEeBOEEacki ng catal yst coat ed-with a
sheld , sai d shell, Lal Aquh TL8E QA LhLd AEel 5 SalNEonal shliliel thet
having a surface€ aggandeaasnt 950(24 e§rL£a3,89y 1dss3yrfage area to

| ess reference is wzthm these limits, test is considered
calibrated and samples can be run. If the reference is
not within acceptable limits, make adjustments to the
air flow entering the T-tube and rerun another

40 reference.

Claims

1. A zeolits-containing fluid cracking catalyst coated with a shell, said shell [a] having a microactivity of
less than 20; [b] either having a surface area less than 50 m2/qg or decreasing in surface area to less
than 50 m?/g when subjected to hydrothermal freatment; [c] being preparable from a mixture of (1) a
first component comprising at least one member selected from hydrous refractory metal oxides and

50 silicates and precursors thereof having an average particle size of 0.3 to 5 microns with (2) a second

component comptrising refractory inorganic binder having a particle size no greater than 0.01 microns;

and [d] being 10 to 80 weight percent of the total coated catalyst and said coated catalyst having been
base exchanged, if necessary, to remove sodium.

85 2. A zeolite-containing fluid cracking catalyst coated with a shell comprising clay and a source of silica
wherein the shell is 10 to 60 weight percent of the total coated Catalyst. '

3. The coated catalyst of ¢laim 2 wherein said zeolite is zeolite Y.

”
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than 50 ][err]g when subjected to hydrothernmal treatnenjy ] l
preparable froma mxture of (1) ogp bustosoBPOnent corrpmmmu“m‘wmmmne
hmenber selected from hydrous refractory netal oxides and*50¢ tLtsiMi ¢atés
and precursors thereof having an average particle size of 0.3 to 5 mcrons
with (2) & sEwecodedeataysintaltimgandmherpindherrgionfidayde yilidarirothe shell & flomr78@s toti@8D.Ng a
particle size no greater than 0.01 mcrons; and (d] being 10 to 80 wei ght
per cent ofS t The cogedigatalystaf eldmciwhareipdhe sogigel ofsilicaiin gheshallsomerises spdiumisilicdtng been
base exchanged, if necessary, to renove sodium 55 2. A zeolite-containing
fluid cfadi B ©apdraplyst of slaimg whreimthe shell cpmprise# tp 4P weloht pargent Althestotabiorted of
silica wher ef##%he shell is 10 to 60 wei ght percent of the total coated
catal yst. 3. The coated catal yst of. claim?2 wherein said zeolite is zeolite
Y. 16 e e Saiygy fﬁg’ ; g?%g?ﬁé%;g'yg'gp_ﬂ o< o WPR 2o o R PR FoB e
el él |nis el is

ratio of cl a§/ 'ygt sf’ltqecgyimns"ic g PO B 25 to 50:50. 5. The coated

catal yst Gf gl dor MLl Baddlg of AbtEICEtSHingSdals ofiewiidh doRBrisal drhacting TR Lafts San
sodi UM si 11 cabhes b bbb aled cﬁﬁl}ﬁ&&?ﬁ%ﬁh o s B e ey RO el
conprises 20 to 40 weight percent of the total coated catalyst. 7. The

coat ed catgal X #leth6d ofehaRihg'a oakd Rutl<t adcBRing RAdidim § eoMYriRg@s 33 wei ght percent of

the totgl coatpddditRbitséonRinidg Marid ke silify &ial rhitdre \We (198 tirst @hipbhehtcoinbsinghe! |

is 60:40. 10 8easPorr meMbsd sbltted fem fhydrowd frdfin A@taDbxidée tand sHiciRisadnB | phduigas

c-\i | s whi ch cortfirécs Baving @m avbedge patididgizeSh 0B tas miztoay altreld) 4 siaaIcaiponerst covhprising.

ggﬁt ed cat al ygéfragtorydmothanig binder aving pipertidel sizegnogreatentharP0.01/Aninletdnod of nmaki ng a
at ed cat al ydil sprey dyidg thg slumy;ehdai m 1 conpri si ng: 15 [i] adding

zeol i t ee2cont ailiiil ragovingtNarbly bpsetexchangs| ifmacgssary. a ni xture of (1) a first

conponent conprising at |east one nmenber sel ected from hydrous refractory

net al oxi d@sA gatiodefmaking a coaled qatglyst acspreling & ann anech plaifg ¢ith  camprigingsr age

particle size [Bpddngzeqlifo-ogntaining materialjo @ §lurpef the dayapththe e¥ReGhENe®: conpri si ng

refractory i ndfIGRAY &vige MaEM™Ra ng 5 particle size no greater than 0.01
m crons® f/i i]({”é"gP'ag’)’“‘awi@Wr?é%ﬂ‘@r'f eSS 20 [iigi] removi ng Na by

base- exchq;;ggtang adgcessary. 10. A method of making a coated catal yst
according t0 any one of clains 2 to 7 conprising: [i] adding

zeol i t e- cqnt 3ol tﬁcf-br%j;g;‘ka ysior"do¥ mit leinbr YiiaGnd 518, WOBH Gi6 o8fannte
SH i ca; g I 1] asBinaNt (41 el MikrbaRiithIvBE WinigeR R 2(2 ositzt, [b ent"tebér einle SPILHis NG dg@rﬂ 6
base- exchanggn wehighleA£566 Al bediat &48i AB SPS=ifibkhb Dberizchs ur! &Jﬂé@\l 14 8 M2g abnimmt,
FI ui d- Cr acki wéim st eel Ardbohandifily Uktekzoftin WG, [C1HHRRBNG st bRSineMdRIidcR bon
di e genannt eerstbh KompoAshtes Bkistond WdnigbtentCeidVaRdd Oatigawiii a6 refr@ifioriéheh YRalloRidfydiD
besitzt, [ b]ter0idGiRta®n GidMrsifnZda¥on st vineedhbdhhitiitRenIRilchéisse 96n 613 Bis 5 0mRit O
besi t ztssoder (2flieigersaditen§ Kamtporenteh @mfabhe emUibfradAscH& ardlganistos1Bih@ it inidiner
wenn Si e ei neeilchepght ahweh aivtll mety alsnd,@r Eo,ged (g 10chis I Hevnes déscgdshraten lilsdrzogansn
€l nem Gem sckeatahsators Busngachiend epissi der gsianyte tibartogene Kafalysataz alls neweéngigtenes Basen-
died, ausgeavstavsch pnierzagerdf wardtendst uscliatiumateatfdrmeri dhydra- ten und Silicaten
und Vorstufen davon mt einer durchschnittlichen Teil chengrdfe von 0,3 bis
5 Um mot 235Z.eolith.h.a{tiggr. F@i%@pck@gﬁptglmtor(mp@h@ﬁqgreﬂ}usmlagg@wqer@ptnumfassend Ton und
ref r akt ori scfiessSiligyBydigxdquelionweindiefiydephaut &9 bisHe Gewy s pasamisndhgzegenen falvser cht
mehr al's 0, OP%i2%HeNnd [d] 10 bis 80 Gew. -% des gesanten Uber zogenen

| d g b fall
Ll YRt o e i Bkt SRR o SRGRS o711
tf . ' ' | i d- I.n@- | ysator, . M.t . el
s et A B S O S b

di e AuBenhaut 1 " gesant en Uber zogenen Kat al ysa- tors
ausmacht . 53. 0§dRREchIRARNsats hadh YArsnith 4)36iNdeh 8B SikclmdioxidiBoie 3 ToidRlBohgR R0t €
Zeol i t hspZeol itwhsiliéatiuiifagt. 45 4. ber zogener Kat al ysat or nach Anspruch 2 oder
3, bei demdas Verhaltnis von Ton zu Siliciundioxid in der AuBenhaut 75:25

bi s 50: 50 sebelistgioneSKatdifs@orZragie AfSprukin b, ey Béih a6 ADBRRaUARE Bik 40 Gow.-% a8 gelamtesli €
Si |'i ci undi oxiteerogeEnéreKdtalysatars uAiaBlenhaut Na-

55 7. Uberzogener Katalysator nach Anspruch 5, bei dem die AuBenhaut 33 Gew.-% des gesamten Uberzo- '
genen Katalysators umfaBt, und das Gewichtsverh&ltnis von Ton zu Siliciumdioxid in der AuBenhaut
60:40 betréigt.
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50 triumsilicat unfa8t. 6. Qberzogener Katal ysator n M’H’ﬂﬂﬂﬂ lwel
dem di e AuBenhaut 20 bis 40 Gew. £¢lesy gyt en Qber zogenen

tnfaBt. 55 7. Oberzogener Katalysator nach Anspruch 5, bei demdie
AuBenhaut 33 Gew. - % des gesanten Uberzo- genen Katal ysators unfaBt, und das
Gewi cht s8erVerfatran zom\Fid Qresking vorGnétalibatigen Gesdied, welpheden Komekh tieselbes bei athohten
betragt. 17Temperglurgemitainers dberzeaern Kptelysglonkaeh pigeny dai veraanamianAnenrisbhudaiol en,

wel ches den Kont akt dersel ben bei erh6hten Tenperaturen mt einem

Ober zogefrerVerairen s Hargpllungrings Bbarzopenge Katgyeigemashinapiuchi s ppfassens: nt aBt

Ver f aht en zufll Fgate ¥ A9 h'l?‘“?ﬁé‘é Melseal 78 ginarofuiselifin ?"(‘.ﬂsseqq‘&’t? s

unf assend: 5 orston K°mp¥'l°¥;t° 'an'"t ﬁ'ﬁ’% qup ”s
|n er,

fschl d’éﬁe sb
o ot e o Bl g};g(}"gagn‘gér 6°rf’a'§°’ﬁ%"ﬁs fa f‘%‘% Ll

weni gst ens e’ 158 mc
und Silicate 951 5 r&flV( QrA%cH%ﬁ 'ﬁ f?;ﬁé durchschnittlichen
Na durcH 'BBsendlls 'Zc ,ghmgnd wei ten Korrponente

Tei | chengr60 i ‘é‘ﬂ?e
raktori sches anor gani sches Bindemttel mit einer

unfassend ein re

Tei | chengg, 0R&aeN ziH &teliRy einéd Bbdrao8eneh RatallShtors nach bihdnd der Anspriiche 2 bis 7,
Zer st aubunggdiss@sngnung der Auf schl anmung, und [iiil Entfenung von Na dur ch

Basenapist aus g Zuqaﬁé bén RoilmaBgENOMatdkll 20/ 61hdrutsEiknIrhling fdes ForEbid Ltsg Sidiumsoxid-
Cberzogenen lsadie) ysat ors nach ei nem der AnsprUche 2 bis 7, unfassend: 15

] Zugabe v qi) zae@lbuhgsiredkiiing @sn Avistigimnaing.amd ei ner Auf schl ammung des Ton und
d$a|/ Si |1 ci ungiijEsiferung Merl NecdurchiBagenaisiagscl ddlis naledndigcknung der Auf schl ammung,
Uwd [1i1] Entfernung von Na durch Basenaustausch, falls notwendig. 20
Revendp c evepdisationsCat al yseur de craquage de fl ui des contenant de |a
zeolithe recouvert d'une CO?UI||€ ladite coquille (a) ayant une
m cr o- actli v¥atalyspyifde cragiage de figidps conenart siorla zhplithe repgyeridiing cpquilie ngd%c‘w#"r gte
i nferi eure e ANePYGP-ackyie “lﬁ"ﬂﬁ"ﬁaa?ﬂt (bl ppitay P‘gq ?!"fl %dq %F’fg‘i?r ure 2

50 n2/g | or® mwva@sq" BeIfFiS douia, iy ;f:% g lorsay o

v o P G e RO 3 gm@-,‘é%;m.é%?

conprenant ﬁ?sé"’a s 1 %?crg'f; i3 G ﬁé’
b ot eannt

nbt aux refr c% @({g seum%o;r Eﬁ#rl%::t%ur angee'léf Q};?nj .ﬂ.e Fa F‘Ea
&Eddﬁmpas sup~rieure a

particul es
0,01 mcron; reprdsen ant ld & 80 pour cent en poids du catal yseur

un-l i apt i neéoq@aw st? d &hd
total rego U&ﬂlﬁseurecfe drRfdide dedfuRby &tbhan?@e la 260RtRL AL d'é’déad&&ullfétﬂ%h\p#éﬁaneﬂ@ange

de base,  sirshfRCauRGEduRe dbSilide, QkacBliddan cb Quésia dbduilb représdatl 1l 2y60uslr ddt sAlpBIIsIage
de fluides Mﬁ@g@.nhcaﬁedtatazeol ithe recouvert d' une coquille conprenant de

"armyset une source de silice, caracterise en ce que la coquille
Bpr esentse GdalyeCecpavent salanié regendipaiionl 8, caractérizé ah yespe aditeezBolitheasst la dulithe Y. 35 3.

tal yseur recouvert selon |a revendication 2, caract6ris6 en ce que ladite
zeol i t he 4esCatdlyseyr agshouveth golon la reverCigatioh @ ©w @1 caragtédnd \ea e qupdp eanpartd'argilo ehdi silige | on
2 ou 3, carestdersadd 8990ce que le rapport d argile et de silice est de 75:25
a 50:58. 40 5. Catal yseur recouvert selon |a revendication 4, caract6ris6
en ce qué- | Gatalysayrcecopyart selen Ig fevendication 4. qAEGHERSE |98 f BYRJR EYEFe | da silige daps)ip goqyille
sodi um 6. WE;?P‘}?@GF“?%??B‘V’@H selon la revendication 5, caracterise en ce
que la cqqujlle conp rend & 40 ds du eur
recouver'(t% t T'ase”' 1[:533 y&léfﬂyeqﬂﬁiﬁ’p%ﬂac%@égﬂ ¢ a“"q%"‘P ek Q@S‘d/sour

caract®ri se™& °"c°é"dad"c scétﬁelff"fvfe conprend 33 pour cent en poids du

catal yseyr g \%UM’%JO Jeﬁtsa!)n &% Lrﬁllcstﬁn BOLatacRRRLR @huéjlg c&qumé gdrnﬂ?enetss dur kéht

silice dansg &ud&Qﬂ L Sufsatou raﬁﬂn%ome.rap&eenegu&leﬁael uaan@taassna%@m@ de
fluides de ggp &bagcont enant des petol es gazeux qui conprend

50
8. Procédé destiné au craquage de fluides de metaux contenant des pétoles gazeux qui comprend la
mise en contact de ceux-ci 3 des températures élevées avec un catalyseur recouvert selon l'une
qusiconque des revendications précédentes.

§5 9. Méthode d'élaboration d'un catalyseur recouvert selon la revendication 1 comprenant :
(i) 'addition d'un matériau contenant de la zéolithe & une
boue d'un mélange de (1) un premier composant comprenant au moins un membre choisi parmi
des silicates et des oxydes de métaux réfractaires et leurs précurseurs dont la grosseur moyenne
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m se en contact de coux-ci a des tenp6ratures elevees a

recouvert selon |'une quel conque dgsg4eyesdB£ati ons prellﬂmuuﬁmEMEﬂgml
Mot hode d' 6l aboration d' un catal yseur recouvert selon | a*revendi-catison*1
conprenant: (i) l'addition d un materiau contenant de Ia zeolithe a une
boue d' un nel adegepadieuldsldst Lo M8 NS emicrotETR®@S J2)X urc Gerpnd: nadosatl corprerantuun liabr e
choi si parnm desgasiqbe réfachie dunt id gosseyrydde paribolesresh nas supdipwe & 40t eigrant | eur s
precur seurs ddiitle $éghage oay sitemisation gle farbouet 8t EP 0 497 037 BL ||| [IIIIIII]]
|| * C L' Mi)Pétminatigde Nupar Pehangesle base, gjeécgssgirs 5 ni crons avec (2) un
second éonposant copprenant un |iant inorganique refractaire dont |a
grosseur d@sMthpde; E4labation Eun %"”A’JB@PY"&?@" “‘l? ’@Pf'c?ﬁqt“? ges reygndicatiops E@C_ﬁage
par at oni sat F¥PIE 5 pou et ||| echay

base, si ndce Qé‘i‘df’@m #e"a d 'aE?%'B%g]él‘ﬁ '&FP"%&H'%‘S‘/?@H? s'th:ouvert

| | farabere: sh & 7 t | addi t
sal on 1 une augl @Wq%g é"%p%%mqeﬁgseuﬁg&s dofp. COTPrENANG: (1) | addition

silice; (ii) Ie s~chage par atomi sation de |a boue; et tO (rii)
|"elimnation de Na par echange de base, si necessaire. 15 20 25 30 35 40
45 50 55 19
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