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or vapors, particularly for fluidized bed reactors. A further aspect of the
I nvention relates to a 15 ‘method for partially reacting pol yner
precursors in organic-based feed streans to chem cal reactors to
reduce foul iW@¥#35¢he solid el ement catal yst bed(s).. PCT/USHBN14768
Description O Related Art - Typically chem cal reactor beds

I ncl ude discrete solid catal yst particles contained in one 20 or nore
fi xed beds. Oten these beds are supported, or retained, at their inlet
and/ or outlet by MLARATIONAND FEOW DISTRIBUTEON reaction. These

inert materials may trap alMETHODDFORSCHEMICAL REACTORSN nants such as
dirt, iron oxide, iron sulfide, asphaltenes, coke fines, catalyst fines,
sedi nents or other entrained foreign particulate material in the reactor

feed stream The trapping . RELATED APPINCATIONSt S 1S to prevent

undesirable material from plugging, poisoning or otherw se 25

deactivating theThigeppligationiglaims %&m&@ruﬁa&emm%ApalicanMwP/OSZ,%% filed
traditional ky qgeggq.re typi cally nade . of conventional ceramc:
materials in Y >Tormof pellets or spheres and typically nust be resistant
to crushing, high tenperatures and/or high pressures. In addition, these
materigls may facilitate :

1. ag WO 99/ 03 %CKGROU@D OF THE INVENTION

PCT/ US98/ 14768 distribution of the feed stream across the catal yst

bed i n suc h 12 mepnes Otf%hﬁgye% 61? hannel i ng -
The invention relates to a method of providing filtration of solids from organic-based feed
" streams to chemical reactors. In another aspect, this invention relates to a method for providing
10 flow distribution of organic-based feed streams to chemical reactors. More particularly, the
invention relates to a method for filtering solids and providing liquid ﬁstribution-for organic-
- based feed streams that are subsequently processed in chemical reactors having discrete solid
element catalyst bed(s). In another aspect., the invention is directed toward distributing inlet air
or vapors, particularly for fluidized bed reactors. A further aspect of the invention relates to a
15 method for partially reacting polymer precursors in organic-based feed streams to chemical

reactors to reduce fouling of the solid element catalyst bed(s).

2. Description Of Related Art
Typically chemical reactor beds include discrete solid catalyst particles contained in one
20 or more fixed beds. Often these beds are supported, or retained, at their inlet and/or outlet by
materials which are inert to the reaction. These inert materials may trap all or some solid
contaminants such as dirt, iron oxide, iron sulfide, asphaltenes, coke fines, catalyst fines,
sediments or other entrained foreign particulate material in the reactor feed stream. The trapping
of the contaminants is to prevent undesirable material from plugging, poisoning or otherwise
25  deactivating the catalyst bed. The inert materials, or inerts, traditionally used are typically made
of conventional ceramic materials in the form of pellets or spheres and typically must be resistant
to crushing, high temperatures and/or high pressures. In addition, these materials may facilitate
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deposition, as, wfenlﬁl as reduce the pressure drop associated with
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when renoval or replacement of the Inert ‘material or any catalyst that is
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operating sayi : . . ] ' Lt h cur hent
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react ors merpducedhd pressnrepirop assoajatediwith ptuggingt The nethotl o thegireseptsihvdntion for
Parti al

pl L@lﬂ'ﬁtﬂg and flow distribution for chemical reactors, when compared with previously proposed
prior art methods, has the advantages of: providing more efficient filtering; increasing catalyst:
25  life; decreasing catalyst losses; and reducing the need to take the reactor off-line for maintenance
when removal or replacement of the inert material or any catalyst that is plugged is required.
These benefits may result in both capital and operating savings.
| Disadvantages associated with current liquid distribution designs and methods in fixed
bed chemical reactors may result in poor liquid distribution to the catalyst bed. Partial plugging
30 of the catalyst bed with contaminants, or gumming by reactive diolefins or other polymer

precursors, may also cause maldistribution. The maldistribution may result in channeling and



30 of the catalyst bed with contam nants, or gumm ng by reactive

di ol efins or other polyner precursors, may al so cause

mal di stri bution. The maldistribution may result in channeling and
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cause 1 eI at 'bXs%!i Yeed streams to chemical reactors which: does not require excessive amounts of catalyst;

" does not require the use of relativcly large amounts of inert matenal; does not cause r_elatlvely

large pressure drops across the bed; does not require relati\.rely large capacity circulaﬁsii pumps

15 . or compressors; and does not cause process safety and environmental concerns arising from
reactor shutdowns and start-ups. i
SUMMARY OF INVENTION
20 - . Inaccordance with the invention, the foregoing advantages have been achieved through

the present method of filtering and distributing an organic-baéed feed for chemiéal reactors. The
present invention for removing contaminants from an organi c-based feed stream may include the
steps of provxdmg a layer of reucu]ated ceramic material in 4 chemical reactor, the layer ot‘_'
reticulated ceramic material being in an amount sufficient to filter some or all of the .
25 contaminants from the organic-based feed stream; and passing the organic-based feed stream
through the layer of reticulated ceramic material. The retlculated ceramic material.r'r‘xay be made
from any cdmmercially available materials, for example, ZT/f. The ZTA may have a p’;roduct
composition of ZrO,/ALO; and is available from SELEE Corporatxon headquartered in-
Hendersonwlle, North Carolina. The organic-based feed stream may be an organic-based liquid,
30 a’vapor phase, or both, and the contaminants may include ‘dirt, iron oxide, iron sulfide,
asfih’altenes, coke fines, catalyst fines, sediments or'other entrained foreign particulate matter, or



| ar ge pressure drops across the bed; does not require relatively |large
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3 element catalyst beds The chemical reactors may include hydrotreater, hydrorefiner,
hydrocracker reformer, alkylation, isomerization, and polymerization reactors. The discrete

sohd catalyst parttcles may be contamed in one or more fixed beds and in either an upflow,

downﬂow or radial flow design. .

15 In accordance with another aspect of the present invention, the present method of flow
dlstnbutlon in a chemical reactor includes the steps of: providing a layer of reticulated ceramic
. matenal::,__m‘..the chemical reactor, the reticulated ceramic material havmg a plurality of web
membefs defining a plurality of flow passageways through the reticulated ceramic material;

o contactang an organic-based feed stream with the layer of reticulated ceramic material; and

20 subdivi&ing the organic-based feed stream into a plurality of smaller fluid streams by passing the
orgamc-based feed stream through the plurality of ﬂow passageways defined by the web
members of the reticulated ceratmc material. A further feature of this aspect of the present

myentlon may include the steps of removing contanunants from a contaminated organic-based
f - fwd stream, and prov1d1ng a decontammated and umformly spread organic-based feed stream
v 25 to a catalyst bed for further processmg in the chemical reactor.

An additional feature of the present invention may include the step of using reticulated
cemmlcs ina variety of shapes éand porosities. The shapes may include substantially spherical-
shapéd balls, raschig rings, saddles, hollow cylinders, perforated disks, disks, single sheets, and

solid cylinders, among others.; Bach shape may be sized to individual specifications. Sizes for
30 the shapes used may include substantxally spherical balls of about 1/8 to 2-inch diameters; raschig
rings with inside diameters of about 1/8 to 1 inch and outside diameters of about 1/4 to 1 V2
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20  reticulated ceramic material having a plurality of web members defining a plurality of flow

passageways through the reticulated ceramic material; passing a vapor feed stream through the
vapor inlet to the chemical reactor with the reticulated ceramic material; subdividing the feed
stream into a plurality of smaller fluid streams by passing the feed stream through the plurality
of flow passageways defined by the web members of the reticulated ceramic material; and

25 discharging the streamlined vapor feed stream into the chemical reactor. The method of the
present invention for distributing turbulent air or vapor flows to a reactor inlet has the advantages
of reducing maldistribution and entrance losses, thus allowing for reduced compressor
horsepower usage or allowing for larger flow rates, depending on the process constraints of the
compressor and associated piping.

30 In accordance with another aspect of the present invention, the step of contacting the
contaminated organic-based feed stream with the reticulated ceramic material may include



25 to a catalyst bed for further processing in the chem cal reactor.

An additional feature of he present invention may include the step of using
reticul at ed ceramics in a variety of shapes and porosities. The
shapes may i QWP ybst antial |y spherical - shaped PEI/VE814768 chi g
rings, saddles, hollow cylinders, perforated disks, disks, single sheets,
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i nches; an d;Ig g&?lﬁ%bé?‘lﬂl ﬁ&oetglg ’%@?‘Tﬁg c%?g{r%eq?%%ﬂ'o?ﬂe Bg{hg&] Eﬁhgg{?g%‘? %gﬂéog’ l&
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single 5 teﬁ%ﬂy ' ?‘ﬁ% ustomfit to the, ghysi cal
configurati x(x)lﬁ o{] a rbggg P%e:d%%ﬁl?} er %f%%?rlﬁoeymcr precursory F’f‘h@gytgsaﬁ%?ta fler i he
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a4 onal TalpE pbg fedis fabchs °§e°gb?‘%§€'?ﬂ“n"f&fbéﬂlniw bR he r et ¢ ul at ed
ceram c mat eri alInsedtdame withisabther a3pact BEhE PrdB itvhGon, the filtratich &Pk Y Of
segnments in, olrugeer to farm.an sser]:g) ed sheet or disk that is customfit to
t he inc the step of retaining the solid particulate catalyst or sediments that form in a-chemical
reactor in order to reduce catalyst losses and fouling or plugging of downstream equipment. This
15 - aspect of the present invention may include the steps of: providing a layer of reticulated ceramic
- material; contacting an organic-based feed stream containing the catalyst material with the
- reticulated ceramic material; removing the catalyst material from the organic-based feed stream;
and providing a relatively catalyst-free organic-based stream for further processing. '
.- - The method of the present invention for filtering organic-based feed streams in chemical
20 reactors, when compared with prior art methods, has the advantages of: reducing the volume of
inert materials required; lowering capital costs; improving the filtration of the solid particular
matter from the feed streams; decreasing the pressure drop across the system; increasing run time
of the reactor; lowering operating costs; increasing process safety; and reducing environmental
concerns.

25 5 BRIEF DESCRIPTION OF DRAWINGS

. In the drawings:

FIG. 1 is partial a cross-sectional side view of a single fixed bed chemical reactor
30 showing a specific embodiment of the present invention;



10 reactor's physical configuration. Porosities of the reticul ated
ceramc material may range from 10 to 800 pores per linear inch

("ppi"). Pre{y@yogfist he pore distribution may range from abgsdfusesnsazes 10
to 80 ppi. Mire preferably, the pore distribution may range from about 20

to 60 ppi. This _ L.zat i on of £, Si and, sh of the
reticul ated cer ar%Gc 2n%tta &?ﬂaﬂﬁi &?ﬁ%nmﬂg%m% %fgﬁoﬁn?lﬁlgh %’?Z'neﬁ bﬁgc ‘lmélu Shaed

| oadi ng andshomdrgsanother eropodimersttof theptesent ifvention; I n accordance WI th
anot her aspect of the present invention, ‘entrance | osses may be

reduced for vapor feed streans to chem cal reactors, preferably fluidized
bed reactors. THFIG.3 isa partial @6ssaBdtiREA sﬁEvie%fEE&ﬁ&ﬁfosz@lé&@éeh&&oﬂM&B&ibed
achi eved by redu0|ng the turbul ence in the vapor and air inlets to
the redct or ¥acts; g aspect of the present invent. on may include the steps
of : - providing a layer of reticulated ceraimc nmaterial in a vapor
inlet to the chem cal reactor, the 20 reticulated ceramc materi al

havi ng a pl ur al i ¥i3. §fis aatsrtinb atees-sectierfal sida yiew of aitved-stege regenktator fluidized bed
passageways,, Qugh the reticulated ceram c material; passing a vapor feed
streamthroug the vapor inlet to the chemcal reactor with the
reticulated ceramc material; subdi vi ding the feed - streaminto a

B: 3:2:#ty of San"Ilée][SlH wg itg’[spg%ns smggo he .f ﬁd strea Vgrrlgu‘{l the
reticul at edeﬁﬁdc&ﬁbﬂtolﬁ’&ieqmsabt,m%ﬁﬁm§5 di schar gi ng the streanl i ned vapor

feed streaminto the chemcal reactor. The nethod of the pr esent
invention for distributing turbulent air or vapor flows to a reactor inlet

has the advant agese. 6 isa pers peﬁve%%a%ﬁﬁie@ﬂﬁfcfda@é’&fr@ﬁhm g ﬁ'lLHﬁses’
‘al Tow

thus allowi ng for reduced conpressor hor sepower usage or

for larger WW@%@%&MW@M t he process constraints of the
conpregsor and associ ated piping. .30 . In accordance with
anot her aspect of the present i nvent | on, the step of contacting the
cont ami nat ed or g&lfi. - isas @erspestivie yiewe afrevsaddie tde roftretienlaede ceramicamiterial in

g’at eri aI na&cb%!x&éqsith the present invention;

FIG. 8 is a perspective view of a hollow cylinder made of reﬁculéted ceramic material in
20 . accordance with the present invention;.

FIG. 9 is a perspective view of an example of a one-piece sheet made of reticulated

ceramic material in accordance with the present invention;

25 FIG. 10 is a perspective view of an assémbled disk made of reticulated ceramic material

in accordance with the present invention;

FIG. 11 is a perspective view of balls made of reticulated ceramic material in accordance
with the present invention;

FIG. 12 is a perspective view of a solid cylinder made of reticulated ceramic material in
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PCT/ US98114768 depositing a catalyst on the reticul ated ceramc
material priagr t&é%?nt acting the contan nated or gani c-based feed
stream Anot R ure of this aspect of the present mverﬁ?&?%ﬂ‘q ncl ude

the use of a reticulated ceramc material as a substrate having a
subst anti al PEFOEFHP‘F%W@GM%“WFHUM' and 3 selected catalyst including a
porous alumna coating with a G oup VI-B netal or a Goup VIIl 5
nmetal, or both. Preferably, the Goup VI-B netal is nol ybdenum and
preferably, the FGdpis\Aperspective view ofie hallow sylindérmade of eekietlated cerafit rhatediddr e

preferably, ﬂ&%or%‘é%t\éltﬁg é:%:?’l vengld Goup VIl netal are

i npregnated 1NtO € retrc PXmic material. The method of the
presentSinventionis . useful to extend the run |ife of the catalyst

bed. The cat al yt .active ¢ ul d-ceramc mat erj al, may, be

utilized to reac?‘ﬁ"gl éf’Y‘ngb?"ﬂg‘%en‘%ﬁ f@sﬁmmmew@&%praﬁae%%bo%%xt as

a filter 10will banfldedstoéd mbsm @ not Bierlded it?ﬁhﬁ%esﬂjvéﬂ n%"ﬂ)ap@x?ﬁ %’n&ﬁ £ing
0 ed s

any polynmer precursors, e.g., diolefins, foul 1 ng
reduced, ef FEMEAXdL i5 @S@péﬁﬂdqorrgverwél gligrnativese moflifications cand eguivalents, as may be

I d o
|0, pocor dansiin bt i AR B e of U ARSI RN Ml t B g2t "

catal yi or sedinents that form i-n a-chen cal react or in order to
reduce catal yst |os Eﬁ‘?ﬂﬂ ﬁﬁ \M'; ui prent .
This 15 @ aspect o?t e presendt."lslL nverﬁﬁ@g‘%‘%C gl e L 1e at'ggs of :
providing a |ayer_ of reticulated ceramc - _materi aI contacting an

or gani c- based f am, c t h taly, terlal w th_the

retg i cul ated ¢Cer m%&@cﬁ aﬁa 3@%#%"?%%“83%@@%@%@?%@%%@@%

or gani c- basehbnﬁmmaabrmnihrenculated cemﬂcﬂla%ﬂaﬂlm&dhﬁﬂ)@&f‘s%‘ét%umﬁ ﬁJhtEﬁéa(ij f r;ae
cessi ng. met hod o

bas f
Ohaan B8 oo Bl 3 will e dtered. afthauigh s peeviausly clispussed eﬁlﬁ%sl}ane%qrfethecal
20 react, mhamawwaﬁﬁmlﬂ\hﬁ?b@ﬁdeﬂr Ihd reﬁ%r%%ofmxgia G AN
ulrre

of : reducing the vol urre of nert materials re | owe

capi tal cost;coptammatadpseanifbased feF‘hﬁtFeGW 2y willqates dhe lﬁa‘mrr@ a theinlet 24, The
miter fro (rg[;evggragge%ubﬁs?@ngmm@mw llldfzel b&P Hfrfoal FeRBoAC PRTGaBIP the
_ present invention is used in one or more fixed beds, in either an upflow or downflow or radial
-20 - . flow configuration, Pi'eferably-, the chemical reactors include hydrotreater, hydrorefiner,
: hydrobracker, reformer, alkylation, isomerization and polymerization reactors. Contaminants
typically found in the feed stream include dirt, iron oxide, iron sulfide, asphalienes, coke fines,
catalyst fines, sediments or other entrained foreign particulate material. A layer 26, preferably
- layers 26, 28, of reticulated ceramic material 15 is provided in the vessel in an amount sufficient
25 . tofilter the contaminants from the organic-based feed stream 20. Preferably, multiple layers 26,
28 may be provided wherein the size of the articles of reticulated ceramic material 15 such as
bajls 122 is graduated from a larger size in layer 26 to a smaller size in layer 28 as the izicoming
organic-based feed stream flows through the reticulated ceramic material 15. The reticulated
' ceramic material may be made from any commercially available materials, for example, ZTA.
30 The ZTA may have a product composition of ZrO,/Al D ,and is available from SELEE

-.Corporation headquartered in Hendersonville, North Carolina. The graduated sizing of the



of the reactor; |owering operating costs; increasing process safety; and

reduci ng envi ronnent al concerns. 25

BRI EF DESCRI PTI ON OF DRAW NGS In the drawi n

FIG 1 is pawoioam3sel cr oss-sectional side view of a single fRG 9%‘&“
cheni cal reactor 30 showi ng a specific enbodi nent of the present

i nventi on; reticulated ceramic material 15 from large sizes to small sizes lessens the pressure drop throwgh
WD 99/ 03561

PCT/ US98/ 14thggeactor attributable to filterjag of the suspendpd, selids; Qutiguallys the; nogg, size of the
view of a npdithiRfe® chrath@imiieal G Mo e grafaled from large pores W pif) RNGiaNores

enbodl ment of the present invention;
(high ppi) to lessen the pressure drop through the reactor attributable to filtering of the suspended
5 solids. Optionally, the present invention may be practiced w1t.h or without conventional basket
screens 30. . -
Still with reference to FIG. 1, unless otherwise noted, in addition to filtering the
' contaminated organic-based feed stream 20, the reticulated ceramic material 15 may also enable
a uniform distribution and flow of the incoming organic-based feed stream 20 to the catalyst bed
10 32. By passing the organic-based feed stream through a plurality of flow passageways 120 (FIG.
9) defined by web members 123 (FIG. 9) of the reticulated ceramic material 15 in laférs 26, 28,
the incoming organic-based feed stream 20 may also be distributed by subdividing the incoming
* organic-based feed into a plurality of smaller fluid streams and then résubdividing, a plurality of '
. times, the smaller streams so that the incoming organic-based feed stream is spread uniformly
15 across the fluid entry cross-section 34 of the catalyst bed 32. The organic-based feed stream 20
is reacted in the catalyst bed 32. Preferably the catalyst bed 32 contains discrete solid catalyst
partxcles 36.
. The reticulated ceramic material 15 may be used to filter and retain catalyst 36 from the
outgoing reacted organic-based stream 38. Small particles of the catalyst material 36 which may
- 20 . be entrained in the reacted organic-based stream may be filtered, or captured, from the reacted
or'gahio-based stream 38 and retained by reticulated ceramic material layers 40, 42. Preferably,
the size of the reticulated ceramic material in layers 40, 42 is graduated from a smaller sxze in
layer 40 to a larger size in layer 42 at the outlet 44 of the reactor 22 to effectively retain the
catalyst 36. In addition, sediments of material may form in the reactor bed, e.g., sediments
25  formed by excessive hydrocracking of residual oils, that may plug or foul downstream
equipment. These sediments may be filtered from the outgoing reacted organic-based stream 38
by the reticulated ceramic material 15. Preferably, the size of the reticulated ceramic material
in-layers 40, 42 is graduated from a smaller size in layer 40 to a larger size in layer 42 at the
_ ouﬂ_et 44 of the reactor 22 to effeéﬁvely retain the caialyst 36, while the pore size of the
: 3(__) . feticulated ceramic material is inversely graduated, preferably about 10 to30 ppi to filter the
. 'sediments. More preferably, the pore size range is about 40 to 80 ppi. Alternately, the invention



FIG 3 is a partial cross-sectional side view of a conbustor-style

regenerator fluidized bed 5 reactor; FIG 4is a 4
partial cross-sectional side view of a twe-stage regenerator fluidized be

reactor;  183V099/03561 FIG 5is a partial cross-secti oEHVEPHE768 ew of
a radial flow reactor show ng another - enbodi ment of the present

i nvent i on; may also be used in an upflpwreagtor gondigyeation whereinghe panfanginated prgatiebasedd
di sk nmade of, ' (1Y=1n R ' ' ' ' e
pr asent 1 nvdses 1 R kol hF e VERKPYS B ol 4 ot e 108EEBILRNGR e rphckd
saddl e nade organicebased sireane2b wenldenittherreaetor atithe inlet 24 at the uppeenddd of ecactor 2.t he
present inventi on erspecti.ve, view of a

hol 1 ow cyl i nder FEREVIgPsly gisf‘?fﬁdaﬁng@{%ﬁﬁ?ﬁgﬁé %ﬁt%égfsﬁf‘ Ipypnygn is to m&ﬁMce
With the prestvatedionativitedrtticulated ceramic riaterial 15 with@olythet freéurtd i RR6HtavEratde W
O e e P I e L Sty xS, 16
IS a perspeed \sg afef'the bondiniaNe® oHpafit-biica et tifeatf 20 & héatldd bEEbraR fid:Cto
materi al introduction into the chemical reactor 22, thereby forming foulants in the reactor bed 32 itself
: which may gum or plug the bed 32. Asthe foulants form in the bed, they cannot be filtered from
10 _the contaminated organic-based feed stream 20 before flowing across the fluid entry cross-section
- 34. Therefore, the layer or layers 26, 28, 4(_), 42 of reticulated ceramic material 15 may be coated -
: with an alumina powder which may also act as a substrate for catalyst materials to form partially
,activ\a_ted reticulated ceramic material. As used herein, an “activated eupport” means a reticulated
ceramic material which has been impregnated with catalyst materials, or a reticulated ceramic
15 . . matenal which may be an oxide, nitride, er carbide of a metal or a reticulated ceramic material
' . which contains zeolite or inorganic oxides, e.g., alumina, silica, silica-alumina, magnesia, silica-
+ magnesia or titania. As used herein, a ;‘partially activated support” means an activated support
- material which has been purposefully made less active or partially deactivated in order to achieve
i a s,l_qWer reaction rate or to partially react the materials contacted.
20 ;. .o Coated reticulated ceramic material 15 may also be used, wherein the coating may
ST eemprise one of several conventional catalysts. Alumina may be used as an active coating,
._optiohally but preferably, alumina may be used as a support. The catalyst according to this
e inventi_on preferably comprises a nietal_ of Group VI-B or a member of Group VIII, or both,
. lmpregnated into an alumina-based support. Accordingly, tﬁe catalyst may comprise at least one
25  of chromium, molybdenum and tungsten in combination with at least one of iron, nickel, cobalt,
platinum, palladium and iridium. Of the Group VI-B metals, molybdenum is most preferred.
. The catalyst preferably will contain from about 2% to about 14% by weight of Group VI-B metal.
Of the Group VIII metals, nickel and cobalt are most preferred. The amount of Group VIII metal
_ m i:lje catalyst is preferably from about 0.5% to about 10% by weight.
30 - = s, - With reference to FIG. 2, a multiple fixed bed chemical reactor 46 having two fixed
" catalyst beds 48, 50 with reticulated ceramic material 15 in the shape of saddles 126 (FIG. 7) will

10



I n accordance with the present invention; FIG 11 is a
perspective view of balls nmade of reticulated ceramc material in
accordance with the present invention; 30 FIG 12 is
a perspecti VWo\ggmpf a solid cyli nder made of reticul at ed rIveses/ta7edt eri al -
I n 7

WO 99/ 03561pe described. The reactor 46 is illustrated in a downflow configuration, wherein the
PCT/ US98/ 14768 accordance with the present invention; and

FIG 13 is mm@aeétorsa@cvha&ﬂ %ﬂi gireamy 3 lowilkenterfhe reagion 6 3t thedplet 57 and the
ceram c nat gl ognamc-bafed s ?fﬂ%ggf‘ﬁg r%ﬁopatttﬂ@oﬂfe?sgﬁqkl' E‘ﬁﬂfdll?'}eacted 5

Whil e the |nvent| be desc In connection wt preférred
enbodi nent, orgamc-based stream\§i8| thashlee ancthamisted @t thehetlet 61 of tmcﬁrsn ﬁueérh;dcﬂ&@d

4, Uy RB oo b SR O R i sy B e b

be or quenched or ofherwise treated before reintroduction into the feactor 46 as a partially reacted
organic-based feed stream 62 at the mixing chamber 64. The partially reacted organic—bésed
stream 58 may be removed for redistribution, heating, or other processing steps as required
. before reintroducing the partially reacted organic-based feed stream 62 into the reactor 46 for
.10 . reaction with a succeeding catalyst bed 50. An additional layer 70 of reticulated ceramic material
. : 15 may be provided for filtration and distribution to remove any contaminants entrained from or
_ formed by the processing equipment used in the additional processing steps such as dirt, iron
" oxide, iron sulfide, asphaltenes, coke fines, catalyst fines, sediments; or other entrained foreign

. - particulate material. - : :
15 - - Layers 66, 68, 70 of reticulated ceramic material 15 are provided in the reactor 46 below
- the inlet 52 and mixing chamber 64 in an amount sufficient to filter the organic-based feed
. “stream 51 and the partially reacted organic-based feed stream 62: Preferably, the multiple layers
- 66, 68; 70 are provided such that the size of the reticulated ceramic material 15 is graduated from
. alarger size in layer 66 to a smaller size in layer 68 as the incoming contaminated organic-based
. 20 . feed flows through the reticulated ceramic material 15. Optionally, the present invention may
. be practiced with or without conventional basket screens 72. Preferably, the fixed catalyst beds

48, 50 contain discrete solid catalyst particles 36.

I' i As previously discussed, an advantage of the present invention is that it may also be used
. to distribute the organic-based feed stream. - The organic-based feed stream 51 may also be
25. distributed while being filtered by subdividing the incoming organic-based feed into a plurality
of smaller fluid streams by passing the organic-based feed stream through a plurality of flow
- passageways 120 (FIG. 9) defined by the web members 123 (FIG. 9) of the reticulated ceramic
‘material 15; then resubdividing, a plurality of times, the smaller streams so that the incoming
. ... ‘organic-based feed stream is spread uniformly across the fluid entry cross-section of the catalyst
.30 bed76 The organic-based feed 51 is then reacted in the catalyst bed 48, before being withdrawn
U as apartlally reacted organic-based stream 58 at the collector tray 60. The method of filtration

11



I ncluded within the spi rit and the scope of the invention as defined by the

appended cl ai ns. DETAI LED DESCRI PTI ON AND
SPECI FI C EMBQD Wth reference to FIG 1. fo
treat nent of v%é]&%im c-based feed streama single fixed be’EFT’US”M“"68

chem cal reactor 22 with reticulated ceramc material 15 in the shape of
subst ant i al Pyd digribytion iy then repeated fo5ghe Mzrqaﬁp@rgms-bm feedgtredm SR ras Bdlows

al t hough as | cul at ed
cer amgcJ mat é‘??ﬁ* ?g %hg‘%%ggie aQ%eE'% uﬁeact or %té(pl S 01‘:m'te(§l ?%tglv(\)/ _
configuration, Anotherfeaturg hﬁthepmmammd :ﬂmglahemtxbdstedicémammmmsaﬁyw |
Ch ol ther 1 A8 reasatioRott el Syt Miicles 6 from oo PEEORE Patflly Joactic
presents i nvergahiobased smmﬁ&anddmeeaafedmgaﬁc-baéeddtr&ﬁd?,. 'Ifhelsxﬁallftﬁéulitﬁdwirhilaw or

t r t he c em ca
o e e e Trein St 2 0k BBt o ' b a s
reforner, alkkdfleatinem 1aya@82r842ammﬂams o¥he/ SRbALZBEddYed rs@%{-‘é&é& to ﬁlter and
Cont am nants pically found in the feed streaminclude dirt

i ron oxide, ‘?‘?‘Bﬁa‘%llﬁtp?f&@es Hspiieh menkeentraipeckingthe pagsially reacted organigzhasgdstream
t er
fines, sedi %Bﬁ&a&a&g&ﬂb&é&m% A0k etlcfﬁé{l ggFf@lefo}a@at%rﬁ#ﬂ?i

26, preferably | ayers 26, 28 ceramc
i s pr ol dedretainingsatalysisif from amubmteémf ireactedmutﬂoﬂﬁlg organiz-bas¢d streatnhia

ayers oo, stbér ¥Rl HARLE AR E RO ARTIE R R AR el 19T ¢
reticul at ed prefersbly gradumted fioed snifl tslarger sizes as shown in F_Id’ial fos la¥ers 78,580g{nﬁgua84§d
oo ng. ety o ol Ba 8¢ 5 0 ikl peit ik o Ut pESplSTRE A o
ceram c nat efayallsolte gridiatedefidnt sthall ékes to Iarge pores{ Q&I@éﬁéﬁvﬂgt fkipdte 13 ofPhemRdE:
fromany co r.Cl avail aple mgterials or .exanpl e TA. 30 The ZTA
may halk a %ﬁ‘ﬁ’&? %%ﬂlﬁ&?ﬁig’gw EW@&M&?WFWME@M
Cor por ati on s&m&w&aﬁﬁgﬁﬁmmﬁeaﬂgwwl Ile, North Carolina. The graduated
sizing of t..h .e : A further advantage of the present invention is that the renculated ceramic material lg
_ may.bg‘,gthated or mpregnated with catalyst to react with polymer precursors in orgamc-based
 feed streams 51, 62. As depicted in FIG. 2, layers 66, 68, 70 of reticulated ceramic material 15
20 . Inay contain an activated support including inorganic oxides preferably selected from the group
consisting of alumina, silica, silica-alumina, magnesia, silica-magnesia or titania or zeolites
preferably selected from the group consisting of zeolite L, zeolite X, and zeolite Y, which may
.be'added to the reticulated ceramic material as a substrate for catalyst materials. Optionally, the
- reticulated ceramic material may be impregnated with catalyst materials or the reticulated
25 ‘ceramic material may be an oxide, nitride, carbide or boride of a metal as disclosed in U.S. Patent
No. 5,399,535, which is hereby incorporated by reference to the extent it is not inconsistent with
the present invention.
... . . Activated or partially activated renculated ceramic material as described above may be
' .:l_lgs__t_t_(_i___ to control the hydrogenation rate of the diolefins or other polymer precursors to prevent
30 _.,:fé;_x:_l'it_lg or gum formation. When endothermic reactions require the addition of heat to the
~ partially reacted organic-based stream 58, preferably the reticulated ceramic material 15 of layer

12



WO 99/ 03561

PCT/ US98/ 14768 reticulated ceramc material 15 fromlarge sizes to
smal | sizes | essens the pressure drop through t he reactor

attribut abl eVP3t er | ng of the suspended solids.. Opti onalq%if,"?s?ﬂé”ﬁ%re
size of the reticulated ceramc material may al so be graduated from

| arge por es7q isAlpoppstiyated os patiallyastisated. The inventiogrmappiljo bepragticsd witheoated
pressure drQge Q{e&!&&%ﬁéﬁa&%ﬁ%ﬁ&eﬁttﬁé b%g%ag dofhs iikéb&?er o vt dGvaidpanded
5 sol i ds. tionally, the’ present Invention mgy e practiced wth or

wi t hout coneatalystso ddiminag siagibe used on an active eeating 30 support. The catalyst accosling to thist h
r,ef erence to ElG ess at herw s t ed. i addition fi ri he
cont ani nat el%\r:(:)r,m;é‘grﬁl‘%fgt'égfgecgmpggea as??%l: up "[Vﬂ'gl?re*f e %tla&c?g]? é’f?ﬁt“ﬁ%{ rial
15 may 5a|bs o‘mmnegnhf ﬁdinto the reticalated céramiv xﬁ&t&:&alj ibqrtghxgao:giﬂdoxf ieglizkteofAcbd&dinTgI}Qﬂm Rg
or gani c- base ed stream 20 to the catalyst bed T0 . By .passing the
or gani c- bas'é‘gawsgg’ﬁy ORI 2t IFRshORsHPt Shrpmipng malybdgpurg Wmé‘b@éﬂg@“ﬂ 'IPFI G
9) defined @yedtEdheGBiFRE hitkdl ebball pfatimeh, pallhdiein aid iriditin? ¢ OFthe Sréup VI-BRids al

15 in layers 26 he i ncomng_organi c-based feed stream 20 ma

28, t i - ba y
al so be di sEplyBianuen isgpost prefmed (Thegatalyst prefershiywill contain fromgbeps RVcto ghaits d4%e e d
into a plurgl s G%IR:' nfehﬂ” ' ATo bW p‘ﬁ’iﬁ“ i erred
plurality ofgﬂvzﬂl&hﬂ)ff ti rr\g? t é?g%?@@geamggiogk%lﬁg%l t ebﬁér?gl%tn?tﬁg
or gani - basTke seat ofiGroumVIIEmetpl in the catalyisbispreferallly from abontd®§%tttabduk 10% bynt r y
cross-,secti&gigﬁﬁ of the catal yst bed 32. The organic-based feed stream 20
is reacted In-the catalyst bed 32. Preferably the catal yst bed 32 contains
di screte solid cHGaByidltstrates a conveptiorial combusi-style fluidized Bddaedctdri88 9t leayers
ceramc matggizal .1 be used t.o filter and retain.catal yst 36 fraomthe -
out goi ng r e§%t928f’8§8§§¥%9e5%%‘88‘3?f@e13rﬂ‘%§* Plﬂ“ﬁg?‘aibﬁi'él?“ﬁ‘faﬁ ﬁ‘?"'é’ést% nd,
materi al  36inutofbustory ork@generatob 88, edietiGde ¥ntande 16536 dnd Akl distributAIvf ChebAGEor

stream_ma e filtered, or_captured, fromthe reacted
oo sy erﬂows. The ilet air 93 to the com ustor or regenerator 88 1s flowed through the reticulated

-

 ceramic material layer 86 to subdivide the stream into a plurality of smaller flowing streams. The
reticulated ceramic material 15 may be a single circular disk 124 (FIG. 6) without the illustrated
perforation 125; however it may be an oval or square sheet 121 (FIG. 9), or any geoinelric
configuration desired including an assembled disk 134 (FIG. 10). Optionally, multiple disks 86,
20 -91(FIG. 3) fnay be used. Also, thie disk 124 (FIG. 6) or sheet 121 (FIG. 9) may optionally contain |
perforations. The subdivision of the vapor or air flows may reduce the turbulence of the
incoming vapor or air streams, thus reducing the compressor horsepower usage or allowing for
an increase in ﬂpw rate, depending on the process constraints of the particular combustor-style
fluidized bed reactor (FIG. 3). A further advantage of the present invention is that the subdivided
25 vapor or air flows may more uniformly distribute the vapor or air 93 throughout the combustor
or regenerator 88. In addition, another layer 91of reticulated ceramic material 15 may be used
to uniformly distribute any fluffing vapors 95 used in the fluidized bed rcactor 90.
- Alternatively, in FIG. 4 which depicts a conventional two-stage regenerator fluidized bed
_ reactor 97, layers 98, 112 of the reticulated ceramic material 15 may be used similarly as
30 - discussed in FIG. 3 for a single-stage combustor or regenerator. The turbulent inlet air 102 to-
the combustor or regenerator fitst stage 108 is flowed through the layer 98 of reti;:ulated ceramic

13



or gani c-based stream 38 and retained by reticulated ceramc material |ayers

40, 42. Preferably the size of the reticulated ceramic material in
| ayers 40, Tcy:,ggladuat ed froma smaller size in |ptfsodiizés0 @
| ar ger size |n ayer 42 at the outlet 44 of the reactor 22 to effectively

retain the S 6 A, I form
in the readP®Fiddy f S“g‘.i'?‘ e & %geger%bl n@&rgﬁ{} &f%’eager @8‘ ng streis.
hydr ocr acki Prgfefably; the ireticalated lcémmmtdmnalrmy ispd suggle)dsudhnu Hiskl 02 @I G ef)rwithout the

equi pnent. These, se nt s be filtered fromth g reacted
o b o baRegtoRions (e however 1 ma be o Vil of seiarentiett 120 BT ODrfiBy armec

Preferably, cohﬁ@nﬁt'i&ﬁieﬁfedt dnesdenibRd BRI 13 (RIGTES eopabnany, multlple tiskd gmyer s

40, 42 is graduated froma smaller size in layer 40 to a |ar size in

| ayer 42 atli2{¥1G.:4) may bq)%neqieﬁlmﬂieidl*ﬁ%(@é%@w sheet; 121 {FHGe & m@& pynqn@ilm n
the catalys h

material i S&)I %@% %{l}%&%a uat e er a'H] g}glolgt th;fg&ltbgl%tgﬁﬁg?&% t or
the flowei ﬁmn@b theNbyes 100 eflstlamtyzl carhmcpmtmalsl.‘z'e snbshgrée thc sabamuinteﬂ@ to
80_ ppi. Al Eiutgﬁy of W%@&M (' The subdivision of the vapor or air flows may reduce the
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PCT/ US98/ 14tafifilence of the mconﬁngvaiosa dhemmthlmteﬂucmm& amupmatlmrsepower usage
confiqyrati on wherein the cont ani c- based eed 74 Wo ul d

i nst edd ent GrelPHIE foranincreaseip °8J1? 'e‘fep °’1‘HEP‘T°85§§F°'€HB‘"§9’f§P?c}W

reacted - regeneratd?1Q46d mumaaﬂﬁdséaaeam@imuérdd%tage bfthe ﬁ:es'aﬁf ifventibn tshm
inlet 24 at the up end 47 of reactor previously -

di scussed, hashd éﬁ’&éd@%t"ég‘é swsmmﬁwé%fﬁvnlvﬁvm&?\fagowarrélafevg*wmw |y
5 act i'Vadnshsor oaségwéateficﬁaa&uefsuio%t 10, C8f Adlitfon B dthdr dhyed 212V0F PotiR@htsaer

precursors in a contam nated
. _ceramic material 15 may be used to uniformly distribute any fluffing vapors 114-used in the

15 ¢ . fluidized bed reactor 116.
_ .. With reference to FIG. 5, for treatment of a contaminated organic-based feed in vapor
: form, a radial flow fixed bed chemical reactor 94 with reticulated ceramic material 15 in the
- shape_:,_gf substantially spherical balls 122 (FIG. 11) is illustrated, although as ‘previously
~* - discussed, other shapes may be used. The contaminated organic-based feed in vapor form 92 will
20 . enter the radial flow reactor 94 at the inlet 96. A layer 98 of reticulated ceramic material 15,
- . more preferably layers 98, 100 of reticulated ceramic material 15, is provided in the vessel
. between the deflection baffle 101 and the scallop 103. The layers of 98, 100 reticulated ceramic
_ matenal 15 aid in filtering contaminants such as entrained dirt,' iron oxide, iron sulfide,
| asphaltenes, coke fines, catalyst fines, sediments, or other foreign particulate material entrained
25 . inthe contaminated organic-based vapor feed 92 before reaction in the fixed catalyst bed 107 and
. discharge through the center pipe 109 as the reacted organic stream 111. Also as previously
discussed, an advantage of the present invention is that the reticulated ceramic material 15 may
- .. be used to capture and retain catalyst from outlet streams, shown here in the unloading tubes 105.
~ . ... FIG.6illustrates a specific embodiment of the present invention as a reticulated ceramic
30 . _ material disk 124. Optionally, the disks may have perforations 125. Preferably, multiple
. j);rfprations are used to accommodate screen baskets which may optionally be filled with

14



organi c- based feed stream 20. Condensation pol ynerization of diolefins my
occur in the reactor bed 32 after the contam nated organi c-based
feed stream 20 is heated, generally prior to i ntroduction into the
chemical reaWO®P3861 thereby formng foulants in the react oFCHEMALER sef f
whi ch may gumor plug the bed 32. As the foulants formin the bed, they
cannot be f retitulated céramiciniderial. Qther shoprsamayrinthade sad@eml%—(ﬁlﬁ@t hoow cslimbesm 20

LS, L1 AR B BRSO s i ) e AL

coat ed from a/pliralitg mfﬁgmmsawagmﬁ W0, sutbstamialla sphericat balhslza (Emm 1y, exslgl f or

| | | ed
mator ol . gt 1A ol H e plen0 G 43 Earimte n b tedicmab A ©
ceram g5 mat eﬁecaicams CHizEr hﬂgﬁaﬁemee tisdh dﬂshﬁhtaﬁﬁbﬂ} ?ﬁ%né@bﬂs'o?h&ut% a

reticulated ceranmc 15 mat erial whic be an- oxl nitride,

carbi de of tp Adnch digmetgrs; msehig ms%mtben%qlﬁ félamtte@rqf@roout 1/3 to 1 inghi and qugsideni ns
zeolite or h{%ﬂ{e&?&ﬁb&ﬁ'ﬁ% 1192 gnmeﬂddfﬂe@ts o?hwgi‘m t§a %&@s - b4 éil.ﬁ% es with

magnesi a, I ca- nesia or eréin, trally
activated s mﬂncnftdbomda{ﬁm &mchcsc hdmvecvlmdgtpbmng inside diametereof about 8 @chl Ads

been pur posef | ] d I al vat N .or der.
achi eve - ches éutgﬁ%%&gégggﬁogﬁﬁ?g 2 Highes r ’c%ldlpx)’é’ﬁﬁs gﬁbouﬁe/‘ggotj m‘f‘}h aﬁ%tsseltrﬁl al s
cont actted. . 2flinders havifip iametersaff about lalswll hxehaﬁﬂhelgmtdfrabmit 1450 Qdiychas. SOusten-

ri se one of

used, wherein the coat y . severa vent j onal

catal yets, AR PR P At (A singleheet BT bonietamey be custon it GO RRIeR but

preferably, confittirdifon 6h% rERtd#S A0fuAtherFestin P EHis };b&osﬁ{e é&&ﬁtxﬁ‘&éﬁ%ﬂisﬂ&tm

this | nvention preferably co rises a_ netal gg hI-B or a
ginsls)s

menber of GreisBlatadqeramic matsrigl 15 may be formegsinesitheriactisk Wﬁ@r oft hal bayéngy
suppor t Accaaﬂ%ra%ﬁé 125 NAnGakbA ey oPﬁErBfebéﬁ ifvkntidhas thaPihRe refieulated c&hmic

chrom um nol ybdenum and tunq?sten in conbination wth at |east one of i1ron,
ni ckel 15 cobmattenal when consprueted mapbefamsddintena plverlity pfisagmentsyin order @ fup ap - B

ot el 7o NGB IR U o o B SRS it

O the Gou phe\x‘btidulamlt@tamxc mamdlmaarnhg @bm 10 ta 860 ppis Prefnrﬂﬂje thegubre disteibatiount

of "Group VI | e t ref.er rom abouf 5%
t o about 106}‘%’% ﬁ%abog;dm&?ohﬁ mﬁﬁfﬁ%&ly’rtg?g l%m aq% |p| e
fixed bed clzemmplr'msembleéanstmﬁmmgnbﬂﬁehzemmapeofﬂ:ereumﬂab&mmhedﬁteﬁm 50

m f |h rSﬁ | CU| gtie dth%earpp xca(t:iorrxr}El stiz%tl S clglgtellgadgn%e g gurg fdrospat(:jo(illlst?asmtg' Z(i‘hg EI G c7)

material surrounding the pores, or openings, of the reticulated ceramic material is from the web
members 123 (FIG. 9) which in turn define the flow passageways 120 (FIG. 9).

-+ It is to be understood that the invention is not to be limited to the exact details of
construction, operation, exact materials, or embodiments shown and described, as obvious
modifications and equivalents will be apparent to one skilled in the art. For example, special
liquid distributors or conventional liquid distributors could be used to facilitate the spreading of
the liquid across the catalyst bed; however, the reticulated ceramic material could be used only
for particulate removal. Accordingly, the invention is therefore to be limited only by the scope
of the appended claims.
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10 WO 99/ 03561

PCT/ US98/ 14768 be described. The reactor 46 is illustrated in a
downf | ow cor;,f?gw a8yl on, wherein the cont am nat ed or gagicesaazesd f eed
stream 51 enter the reactor 46 at the inlet 52 and the . reacted
organi c-based stream54 will exit the r at the outlets 56, 61. A
partially reacted or gani c- base s ream 58 may be accunul ated at the
outl et 61 GVHARIS CLAIMEDced bed 48 and 5 w t hdrawn at the coll ector
tray 60. The partially ani c- base tream 58. may be

or quehched or dt her® &Pﬁigg Vﬂ'@fCBP%mF?P FhE EYTERL %8@%@%%%%%‘* 46
as a pzarti%hbmroaﬁ@hﬁdgthestepsoforgam c-based feed stream 62 at the m xing

chanber 64. The parti all ani c- based siream 58
renoved for I‘edI@tl‘ltP&ﬂléﬂg %’t FF@““% WW@%W&@%&W”%’GHM

bef oregrei ntroduci ngef haichRted! @tdntic RAGHE beRipIRNAL aRdRR kubifgsht 16 [ARIHRY
into the reactor 46 for 10 reaction with a succeedi ng catal yst bed 50.
An addPtional |ayer yontepinpgifiomthg organicdhasadifeed siream; and 15 may be
providgd for filgy at ) :
Bt ai Bed 1rom & " DASR: CleBi ki KR ool B My VK HELARY Chremiy
addi tidnal proceSS| nipaterisbs such as dirt, iron oxi de, iron sulfide,
asphaltenes, coke fines, catalyst fines, sedinents, or other entrained
foreign ~particulate material. 15 ' Layers 66, 68, 70 of
reticulated cerawm c rminethodbf temaig q@atwiiskn from blkentaminated orghfickhasalfeed

t he m%et 52 and mﬁu ngalcha er _64.in.an aéh%funt sufficient to filter the
or gani £- bagHEAR dpgychemical reacigp, compising he §ep3A partial |y react ed

organi g-based fggd spisvidivdlaydof b edtiatilated cbramidhtbdid) e the Au@hiSal reactor; and

4 . ... .. (b))  contacting the contaminated organic-based feed stream with the reticulated -
5 . ceramic material to remove the contaminants from the con_téminated organic- -
6 .. . . based feed stream.

Wi a3 .The method of claim 2, mcludmg the step of prov1dmg a decontaminated organic-
2 based feed stream for further processmg in the chemical reactor. :

L fe o 4 The method of claim 2, wherein the step of contacting the contaminated organic- -
2 based feed stream with the reticulated ceramic material includes depositing a catalyst on the

3 _ reticylated ceramic material prior to contacting the contaminated organic-based feed stream.

1 | . 5. . The method of claim 2, wherem the reticulated ceramic material has a pore
2 dlstnbutmn range of about 10 to 800 pores per linearinch.

1 | .. . 6. . The method of claim 2, wherein the reticulated ceramic material has a pore

dlstnbutlon range of about 10 to 80 pores per linear inch.
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66, 68, 70 are provided such that the size of the reticulated ceramc
material 15 is graduated from a larger size in layer 66 to a snaller
size in layer 68 as the incom ng contam nated organi c-based 20 f eed
flows througWa9@3s6dti cul ated ceranmic material 15. Optional FGIUSRA4768 esent

I nvention may be practiced with or without conventional basket
screenst 72. Pref @r abl Yhe odethodi of ethimeR, athesdin Kedsticulated cerandi®, mBeriad dvas aipore

di screte sol,jid.catalyst particle : . . As previously

di sousshd, _ Airuiian rangs obfrreimgPy 2o 6 RoretRe dRer by |1 mmy al Yo be
used to distribute the organic-based feed stream The organi c-based
feed stream 51 may al so be 25 distributed while being filtered hy

subdi vibi ng the BncontAgymethedef dain s whereip die retiquisted csramicmaterial is a plurality, pf
|1 flui . ' Tap
SO I Isbbshlafiffy Sk icalha S AL, e&hq;laggg\?g% gaﬁa@peidgﬁge %d&géfﬁ;/%{g%kgﬁhs?

' 2
pluralit Tl ow passageways I'ne
menbers 123 (FIG 9) of -the reticul ated ceramc mat erial 15; then

resubdiyi di ng, agplurali ; , |k t reans that 1he.
meomnly o 9B, gank i of g wpiB WGl GRRT Rt kol
;I uijd entry rsscﬁgsmggehoén&chfg ridgemﬁnlgaahmigegﬁmeter obﬁﬂuf /68 toThﬁcmemhd'mnéwsed
eed 51 is then reacied.in . catal yst , 483, or.e being w thdrawn

as. a pattial ag’”‘?‘@e??ta ‘H“&f"g‘ghpfémﬁg?é‘ﬁ §§'F'§gtrﬂf§§°“é?ﬁttﬂg’ ‘ector tray 60.
The method of filtrati.on L WO 99/ 03561 -

PCT/ US98/ 14768 and distribution_ is then repeated for the partially
react ed! or gani-c- Bsed Thegwthed obelaimes, vhersin theresigglated ceramic mpteral informedinfe,
chamber; 64 taduﬁmaﬂ«?re B F Saddll QBGHA FidSs, bl pritk Bhfs £RRRNLE TR} B4 tGD idch¥er 70

Anot her fea the present invention is that the reticulated ceram c

material 15 may - al so be used to capture and retain catal yst:
particlgs 36. froqyt he ] ﬂﬁf Vol . | £ _
stream §8 and threIll T eagﬁ ghfe%hﬁg‘gggc_ drs\’lé%usl% trhgg%&gﬁg. c%%gll%mngﬁreﬁﬁ?%ﬁr@%fg@)ed
ceram c2 a single sheet. ' o

12.  The method of claim 11 wherein the reticulated ceramic material is formed having
2 . perforations. S o . T :

1 13.  The method of claim 2, wherein the reticulated ceramic material is formed into

2 a single disk.

1 : 14.  The method of claim 13, wherein the reticulated ceramic material is formed

2 having perforations.

. 15.  The method of claim 2, wherein the reticulated ceramic material is formed into
a plurality of segments forming an assembled sheet when constructed, which is cgstom—ﬁt to the

e —
e

T

LT



material saddles 126 in I'ayers 78, 80 at the outlet 61 of the first fixed

bed 48 and the snall saddl es 126 in layers 82, 84 at the outlet 56
of the secongd.f bed 50 are used to filter and Pisos/plkal yst
particles BQSQ%%ﬁglrray be entrained in the partially reacted organic-based

et orohce 1o FI QS 1, TP o PR D e oo BRR e L mple U AR ]

partiably reglatatity fsegmémtafvnathgan bisembied diskiga iihen basebiat, ieastdnH it to the

either a single or g ltiple fixed bed chem cal reactor, the reticul ated
ceram & mat®BaSten's physical con Hony, of erabl y graduated fromsmall to |arger
sizes as showmn in FIG 2 for layers 78, 80 and 82, 84, respectively

for each bed 48, 50. Optionally. the pore size of the reticulated ceramc
mat er f Al 17y Tae sesthod oflaiua: wherein i retnslted psraguic meteriak iy Eormed inso
Al terngtive]y \ f < Lt : : ' i @l may
be i nvgr sel 4y¥’lgr a u%fghgggy?gﬁegf%ﬂ&l&d&qﬁg&ﬁ%ﬂ%ﬁ#ﬁ%?&g&%ﬂé}%f g?&o%{ 180
sedi nedt s tha inehesfand am iontside alianwetealof sboub @4 to 2 inches and a height of aboutt i to 3
advant gge of ;the present invention is that the reticulated ceram c materi al
15 Wﬁvsbe activated or inpregnated with catalyst to react with

pol ymer precursors in organic-based . feed streans 51, 62. As

depicted in FIG_2, layers 66, 68, 70 . of reticulated ceram c material 15 20
may coﬁt ain an é&ivﬁ@&‘%P@ﬁcW%?‘ﬂ&‘ﬁ’ﬁ%%ﬁ%@%?ﬂ’é@nﬁﬂg% o

sel ect gd frophali dIEElidLylinders, each GO xtinliethatihg 8 didHelR of &out F@ to 1 inch and'a
silica-alunmna, nmagnesia, silica-nmagriesia or %I tania or zeolites

pref er 3bl y beight afaboutdior2iachep.oup consisting of zeolite L, zeolite X, and
zeolite Y,: which may be added to the reticulated ceram c materi al
as a substrate for catalyst materials. Optionally, the reticul ated
ceram d mat er:i .al1%my The metindad chine 2, wheréin thetchbmival reactayis ahydrefreaten geactor.
reticulated 25 ceramic material may be an oxide, nitride, carbide or
boride of a metal as disclosed in U S Patent No. 5,399,535, which
I S herdby incor @26 at kthelmethiosf oficlzim 2, wheréih ¢hecchbmaithl redctords abgdrorefinezsi st ent
wth ' the present invention. Activated or partially
activated reti‘cut ated ceranic nmaterial as descri.bed above may be '

used tq control.dihe IEdmedRIEdficRin Rokvkersih theltedlical reddtdtSs Hhyddbdisike@htore
precursors to prevent 30 fouling of gumformation. Wien endotherm c
reactions require -the addition of heat to the partially reacted
F;ggPl q- ba_s_e.'__'ds _§_?22$amﬁ1_%m&ﬁdﬁf&"&ﬁh£!, ﬁﬁ_@eiﬁ_%&x%ﬁ&%&&ﬁ@ﬂe@oﬂf fhtgr, 15 of -

1 23. The method of claim 2, wherein the chemical reactor is an alkylation reactor. |

1 | 24. | The method of claim 2, wherein the chemical reacté»r is an_isomerization reactor.
} .. 25. - Themethod of claig 2, wherein the chemical reactor is a polymerization reactor.
1 26, The .method of claim 2, Qwhefein the reticulated ceratmc material comprises a

substrate of reticulated ceramic material having a substantially uniform coating of a selected
3 catalyst including a porous alumina coating with one Group VI-B metal.

AR A
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12 WD 99/ 03561

PCT/ US98/ 14768 70 is also activated or partially activated. The
i nvention may al so be practiced with coated reticulated ceramc
mat eri al ,; whQA993%6he coating may conprise one of several cBAVESSIEE
catal ysts. Al unina may be used on an active coating or support. The

catal yst accordi 2% t oThéunsthod of claim 26| whersinithaGrone VisBainketal samiybdemena net al

of Goup VI-B or a nenber of Goup VIII, or both, 5 irrpregnated into
the reticulated ceramc material, inorganic oxide or zeolite. Accordingly,
the, 1 cat abgst . Wzﬂ‘eﬂféﬂrdf%ﬁuﬁlb Whaeh 1R fetidhlael cerdinid inaldRhlydepRised 2nd
tungsten I n conbination wth at | east one of iron, nickel, cobalt,

pl ati nutn paubmmﬁremlw EragHe rr@enpiri@vmgm wntal JrapEpmn coating of a selected
nol ybd | contain from
aboﬁt ;&)u %%9 il%ﬁé Q&,B&Hs albmﬁaa%ﬁtﬁ{gm@ %eoup \r%ath al. O It he G oup

VI rretals ni ckel and cobalt are nost preferred. 10 The anmount of
Goup V11 metal pn t al r fera .Q, 5% t bout 10%
oy AL G e BB YPdaizap B laronbpp YA i ket o8 st
conbustor-style fIU|d|zed bed reactor 88, 90. Layers 86, 91 of

reticul ated ceranic er| be, used fl.uidi zeqd .bed chem_cgal
reactors 90 and 30 F"r?%?dé’gﬁggétzo?" hergin g Y18 gnetal ds impregnatg(d dato the
entrance | ossfsmldduberamli6 imterialut i on. of the vapor or 15 air flows. The
inlet air 93 to the conbustor or regenerator 88 is flowed through the

reticulated ceram c materi al Iayer 86 to subdivide the streaminto
a plurajity of sagllerpf Lowiadreis 11 lal Jﬁ@if@éﬁaﬁﬂﬁmtﬁe
materlar 15 may beaanh%e circu a?ngl 1%??%‘& éfe X Uit the
i1 lustrated renculatedce;wut:mawmbn 125; however it may be an oval or square
sheet 121 (FIG. 9), or any geonetric ,

| 32. The method of claim 2, wherein the reticulated ceramic material comprises a

2  porous inorganic oxide selected from the group consisting of alumina, silica, silica-alumina,

3 magnesia, silica-magnesia and titania. ' | .

1 “ 33.  The method of claim 2, wherein the reticulated ceramic material comprises a
metal oxide selected from the group consisting of titanium, tin, lead, zirconium, ruthenium,

3 tungsten, yttrium, nickel, magnesium, calcium, aluminum, silicon or boron.

1 34.  The method of claim 2, wherein the reticulated ceramic material comprises a
metal “nitride selected from the group consisting of titanium, zirconium, tungsten, silicon or

3 boron. ' ' '

1 35, The method of claim 2, wherein the reticulated ceramic material comprises a

metal carbide selected from the group consisting of titanium, zirconium, tungsten, silicon or

2 o M
O R
19 .
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configuration desired including an assenbled disk 134 (FIG 10).

Optionally, multiple disks 86, 20 91(FIG 3) may be used. Also, the
di sk 124 (Fl ,‘basg{ sheet 121 (FIG 9) may optionally contgdpusesnas
perforations. e subdi vi sion of the vapor or air flows may reduce t

turbul ence of th LN a air, t hus redu0|n t he
conpr essor hor seg%wer% @og Ppﬁgﬂ‘bén ﬁ’gerfl&the rehc‘ﬁate‘?&?fa‘?’ﬁéfl%tﬁ%% CPRPETES R
rate, depengietil boxidd seRcfell GoRSHE £ %Eérﬁisﬁﬁéoﬂftaﬁlﬁﬁ RRbhiumbr Aingsten.
conbustor-style fluidized bed reactor (FIG.- 3). A further advantage
of the present invention is that the subdivided 25 vapor or air flows
may nore unifor di ( t or
or regelnerator gié’y In?%édiglmtﬁ})gr?w%r%? ﬁaﬁgtgérfeg I?épretlc %t%rté %8@&2%1&%
materi & 15zendije $slecteddrpm the. grOUPconslamngbﬁzaoitspIdzsalmKlmémherJ uffing vapors
95 used in the fluidized bed reactor 90. - . Al ternatively, in
FIG 4 which depicts a conventional two-stage regenerator fluidized bed
reactorl 97, | aye3& QSAMﬂfmt&dlsﬁbﬁtmlmhehbnﬁémmrGmﬁlﬁ'Isir@Ithé.ﬁeﬁﬁm! be

used siynlarly a di scusse 3 for a e conbust or
or regéherator. e tlﬂf%ﬁm Byt t"e ‘T“Fat grpjc materi éﬁﬁ'ﬁaﬁﬁkﬁ?ﬁ? g’re
regenersator first staggculldtdd iceramicou@@riblnhavitEha tphﬂality”lmrwe%&n%bérﬂihﬁx%gtaed

ceranic
WO 99/ (j13 561 . plurality of flow passageways through the reticulated ceramic matcnal

PCT/ USH/ 14768 (b)  contactiRg Qr‘i bfEanitbaded f8e el WRuf 1RE la;@% %cﬂt&f @é’rﬁmcy

into aé)llurallty of smaller flow ng streams. ferably, the

reticul®ted ceram c meeteralpandis s a single circular disk 124 (FIG  6)
Wi t houty t he Qi RERLhS, I are
wi thouty t "t ) R dga hOBGart Based VA REm o ABikralfy oF inHeR s s
8 . . by passing the organic-based feed stream through the plurality of flow
9. D passageways defined by the web members of the reticulated ceramic material.

- :39.  The method of claim 38 including the steps of: removing contaminants from a.
2 ©  contaminated organic-based feed stream; and providing a decontaminated and uniformly spread
3. organjg-_bas_ed feed stream to a catalyst bed for further processing in the chemical reactor.

40. A method of retaining catalyst material forming a fixed catalyst bed comprising

1
2 the steps of:
3 (@)  providing a layer of reticulated cerainic material;
4 (b)  contacting an organic-based feed stream containing the catalyst material with the
-5 réﬁéulated ceramic material; S
6 (¢) removing the catalysf material from the organic-based feed stream; and
7 - N (_d) proyiding a relaﬁve}_y catalyst-free organic-based stream for further processing.
| 41 | A method of ﬁ]tenng sedlmcnts formed in a fixed catalyst bed compnsmg the
.2_ * steps of: T
3 - (@) providing a layer of reticulated ceramic material; , ’"’"’ ’"I" "'" ”l’l " ’"l
20
s T I

o




configuration desired including an assenbl ed disk 134 (FIG 10).
Optionally, multiple disks 98, 5 112 (FIG 4) may be used. Also, the
disk 124 (FIG 6)-or sheet 121 (FIG 9) may optionally cont ai n
perforati onWO B arly, for the second-stage 110, the turBEVEN® et air
106 may be flowed through the 1ayer 100 of reticulated ceramc

mat eri 4l 15 to qbjpdi comtectingeansorgaricrbaset deal stream contgihing dhe sedimdéntss mith| the

fl ow ng streans. The _sub '\éision of the vapor or air flows may reduce the
tur bul énce of the iné%?ﬁ"ﬁ‘ FERBIC BPURY  streans, thus reducing the

conpr egsor hor sqEpWe rerhiviaethd SedimentOfrord ltheovipaiic-bared fd st asd in flow
rate, depending on the process .constraints of the two-stage ]
regenefat or 104 (&} fIPERV&{‘M"BEWIY Eaiment-freq preanic-pased W@%Mﬁw%ﬂ%e
present invention,is that _ t he subdivi ded vapor or air flows may
more uniformy distribute the vapor or air throughout the _ combust or -
or regdnerator cRanbesmethodof streanlining turbylent oy ofakspercte ajcheraical reaeteshaving
reticulated . éﬁm g8l 15 nmay be used to uniformy distribute
any fl éffi n%]w\‘?gﬁlgrleécﬁ usétgg?t%&%fg 15. fluidized bed reactor 116.

Wth raference t(@) Fl @roviding dlaydrofatetioulitedferanic omatezinl in atveper dniey sonthe clieascadl

feed in vapor form,. radial, flow fixed.bed chenrcal reactor 94 with
reti cuaat ed ceranic mcgq:{rﬂwf T %cui ‘??E"mclma)éenal E’ﬁ‘ﬁﬁ%?,pg]’fm@bog‘ﬁ{h i
spheri gal balls 122 (defifing 4 phuralify of lbwphssageotys thiouftothe Fetigulated eerarnic flaserial;
di scussed, other shapes, may be used. The contam nat ed ot{_‘% ni c-aﬁ)ased feed in
vapor form 92 wi® 2@assing axaperfeed;sreqm, troy \iiiax o ey’ Fracton 96.

A layer; 98 of reticuld edicRtedetamihtial 15, nore preferably
| ayers 98, 100 of reticulated ceramc material 15, is-provided in the

vessel 8 &) we estbdividing Breifeed stresr iptrambrality of splien fivid streams Bypasging the o
| ayers gof 98, 100 T ety %dtgﬁgl ' : i ieded By fti i ng
cont amgﬁant s such as fgé\r?tj% al ne ??@&Plyg#%gfgg?ﬁgﬁkgﬁf%ﬁfd Byt W26
asphalllenes, coke fi rmenbezsofthersticulstedeerargicaiatazial end or ot her foreign

Vapor Meod 02 belihy o FRbRBIARTE spminedvinly Hedilpu i) Uy ioliton20C

di scharge through the center pipe 109 as the reacted organic stream 11.

Al'so as previous . i ssed, .an.advantage of the present invention
is thatsl t he reti%%/l atgﬁ%@%ﬂ%ﬁﬂfﬁ?&w}éﬁeﬂgmﬁ@@m%$°ambse£r05ed to capture

and retain catalyst fromoutlet streans, shown here in the unl oading tubes

105. FIG 6 jl)ustrates g specific. epbod nent,.of the
present! i nvent i offras themasth f&#’é‘ﬂ“ e s “tﬂy“r?ﬁ&tb)‘ﬁ%ngﬁdsﬁ?dim.

Optionally, the disks may have perforations 125. Preferably, multiple
perforations are used to accombdat e screen baskets which nay optionally be

filled with
RO RN
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PCT/ US98/ 14768 reticulated ceramc material. O her shapes may

i ncl ude saddl (FIG 7), hollow cylinders 128

si ngl e sheet sﬁé&%&g‘? reticutated ceramic material 15 (FIG 5{:{‘;'{]%89@3“134

f or med froma plurality of segrfeft® 134 a-g (FIG 10),
substantially spherical balls 122 (FIG 1 1), solid a7 cylinders 132
(FIG 12), and raschig rings 130 (FIG 13). Each e may be sized to

i ndi vidual 5 speci fications. %izes fqr tjhesSha ga. used may i ncl ude
substantially spherical balls of % ou : to¥2 inch dianeters;
raschig rings wth inside di apg of to 1 inch out si de

di aneters of aboutis'titorll 1/2 in ~afd hdi phts t 4 to 2

i nches; saddl e sha J o - radi i 1% ut 1/ 8o 2 ingges; holl ow
cylinders having inside dianmetefs of about 1/8 to"1l.1/ .inches,
outside dianeters of about 1/4 {o 2 inches, and hei ght s}6f about 1/4 to 3
i nches; and solid 10 cylind : ﬁ bout 3£8 to 1.inch
and hei ghts of about 179 i a deofie-pi ece di sks
124 or single sheet 121 constru ORI o the physical
configuration of a reactor. Af X X pect ¢ the present
i nvention is that the28 i 5 may be forned
in either a disk 124 or single : : sy per forati ons 125.
An additional feature of the prfsea® inventf\on is that fhe reticul ated
ceramc 15 mat eri al when tructed be fornmedf/gnto a plurality of
segnents in order to for34 assenpl &d sheet disk that is

customfit:to the reactor's phypigal confyguriation. Pgrpsities of

P

. 33‘/— e
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the reticulated ceramc material may range from 10 to 800 ppi. Preferably,
the pore distribution may range from about 10 to 80 ppi. Mre
preferably, the pore distribution may range from about 20 to 60
ppi . This ewsosssetust ormi zati on of the size and shape of tRE/PIBAEE at ed
cerami ¢ material 20 15 for the apgg#f?tlon size, particul ate | oadi ng
and pressure drop constraints. The cer@ar - material surrounding the
pores, or openings, of the reticulated ceramic material is fromthe web
menbers 123 (FI G 9) whlch in turn define ﬁvaassagemays 120 (FI G

9 (? g% under stood|that The invention is not to be
I|n1ted to the exact deta o) cogstruction, operation, exact
materials, or enbodi ments shown andgdpc ribhed _as abvi ous

nDdlflcatlons and, equi val ents cpparent to=ehe skilled in the art.
For exanpl e, speC|aI F&l Lgtributors er conventional liquid

distributors could be used to faml 2 i;éhe 1 eadi ng of t he
| i quid across the catal yst bed; Afowever reticulated ceram c nmaterial

coul d be used only forfparticul ate reanaI Accpr dizagl y, the
I nvention is therefore to be Ik $ of t he
appended claims. . 6

15
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WHAT IS CLAI VED: 1 1. A nmet hod of renoving contam nants from
a contam nated organi c-based feed 2 stream conprising the steps of: 3
(a) provi WJ@/O?% ayer of reticulated ceramic material inpa, ﬁf{.,g@l
reactor, the layer of retl cul ated ceram ¢ erial
being in an amobunt sufficient to filter-ip
contani nant fromthe organi c-based feed r%am and.the reticul ated ceramc
6 mat eri al having a pore distribution range of about 10 to 800
pores per linear inch; and 7 (b) passi ng the cont ani nat ed
organi c-based feed streamthrough the layer of reticulated 8
ceramc material. 1. 2. A net hod of renbving contam nants
froma contam nat ed organi c-based feed 2 streamin a chem cal reactor,
conprising the steps of 3 - : (a) providing a layer of a
reticulated ceramic material, the reticul ated ceram.c material 4
gch
()

havi ng a pore distributi OF[GLBR]C about 10 to 800 pore

inthe 5 react  and 6 )
contacting the cont ami nat ed or gani c- based fded stream w tlh Ehe reticul ated
ceramc 7 material to renove the contam t he
contam nated organi c-based feed stream 1 . nmet hod of
claim?2, including the step of providing a Hecont anifn k- 2

based feed stream for furtfher p~eecgssing in the chepi 1

4. The met hod of cl ai mj2,fwherein the step of co

cont am nat ed organi c- based feed streamwith fhelreti ed c®0ani c
mat eri al includes de f talyst on the 3 retijcdl §t ed cer@m c

material prior to c nt am nat ed or ganic-bagseq Jeed sty eam

88




1 5. The nmethod of claim?2, wherein the reticulated ceranic

material has a pore 2 di stribution range of about 10 to 80 pores per

| i near inch. 16
REPLACEMVENT Y/{po{03561 1 6. The nethod oPCTAsIsmAs
wherein the reticulated ceramc material has a pore 2 di stribution
range of approximtely 20 to 60 pores 4q; I near inch. 1 7.
The met hod of claim2, wherein the reticulated ceramc material is a
plurality of 2 substantially spherical shaped balls, each ball having a

di aneter range of about 1/8 to 2 inches.

Fe.4a 7 —
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1 8 . The nethod of claim2, wherein the reticulated ceramc
material is a plurality of 2 raschig rings, each raschig ring having an

i nsi de di ane bout 1/8 to 1 inch and an outside 3 | anet er of
about 1/4 togﬁ63§%ﬁﬁhches and a height of about 1/4 to 2 ingﬁg@smn#TS

9. The nmethod of claim2, wherein thg seticulated ceramic material is
formed into 2 a plurality of saddl e shaped pi eces, each piece having a
radi us of about 1/4 to 2 inches. 1 10. The net hod of claim
2, wherein the reticulated ceramc material is formed into 2 a single
sheet . I lgk;iﬂa met hod of cllai m 10 wherein the reticul ated
ceramic material is for ¥ng 2 per f gratToRE. 1 12.

The met hod of claim 2, wherein thgsretjculat d ceramic material is fornmed
into 2 a single disk. -1 _ 13. _The nethod of claim 12,
wherein the reticulated ceram c mater ) havi ng .
perforations. 1 : 14. The nef ] wherein the
reticul ated ceram c mat er B8\ [ a pldyrality of segnents
form ng an assenbl ed sheet wh 1 ustomfit to the 3
reactor's physical configurati oy,

15'\
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1 15. The nmethod of claim?2, wherein the reticulated ceranic

material is forned into 2 a plurality of segnents form ng an assenbl ed
di'sk that when constructed, is customfit to the 3 reactor's physical
conf i gur at i orwo 99/08561 16 . The met hod of clai m 2, petvesmraréshe
reticulated ceramic naterial is forned into 2 a plurality of hollow
cylinders, each hollow cylinder having S?m 'znsi de di aneter of about 1/8 to 3
1 1/4 inches and an outside di aneter of a(b ut 1/4 to 2 inches and a hei ght
of about 1/4 to 3 4 i nches. 1 _ 17 . The net hod of claim
2, wherein the reticulated ceramc material is forned into 2 a

havi ng a di aneter of

plurality of solid cylijpgers, eaChes@i=gdesyl i nder
about 1/4 to 1 inch and a ‘{ il oo, 114 to 2 i nches. 1
18 . The nethod of clai M ERERRIESERORN, fgtor is a

hydr ot reater reactor. s ' :

FIG. 6
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1 - 19 . The nmethod of claim 2, wherein the chenical reactor is
a hydrorefiner. 1 20 . The nmethod of claim2, wherein the
chem cal reactor is a hydrocracker reactor. 1 21 . The

net hod of cl NW35herein the chenmical reactor is a refor BT /VREMEF. 1
22 . The nmethod of claim2, wherein gze chem cal reactor is an al kylation
reactor. 1 23 . The netﬂ Jof claim?2; wherein the chem ca
reactor is an isonerization reactor. 1 24 . The met hod of
claim2, wherein the chenjgal reactor is a pol yyggyzati on reactor. 1

25 The net hod of claim?Z,
conprises a 2
substantial ly uniform coatt
por ous al um na coat'ié}% W t

ulated ceram c materi al
Le—nterial having a
catal yst including a

18
134c
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1 ' 26 The met hod of claim 25 wherein the Goup VI-B netal is
mol ybdenum 1 27 .  The method of claim2, WEEEPALERES
reticulated ceram c material GOAMENDEBSSHEERS > sSubstrate ofporseult‘qul at ed
ceram c material having a substantiall yq# ' flgrm coating of a selected 3
catal yst including a porous alum na coa “%Vwith one Goup VIII netal. 1
28 . The nmetmaTaE QILAIMEIR7 wherein a Goup VI netal is nickel or
cobal t. 1 29 The nmethod of clajm2, wherein a G ou |-B
metal isli npregnatkd irft Gefipd obremoving coptaminagts ‘%éFﬁWﬂt&‘EBﬁgFﬁT'&sg‘i %"d
30 . The meghod edmgdstighedtepyberein a Group VIl netal is inpregnated
into the 2 reticul ated ceramc material . (. .31 The
met hod of8 cl ai m 2, (@hher EPYidingielayesof retienlated derampicamatariahin ashrmical SR ithedayen 2
porous i gorgani ¢ oxi de qpekphed LhAl Lhtd Ay 082 shbidGulfcicdl WIERA. the

c

silica, silica-alumna, 3 magnesi a, Silica-magnesia-.and titania. .
5 ' contaminant from the organic-based feed stream and the reticulated ceramic
6 ‘material having a pore distribution range of about 10 to 800 pores per linear inch; and
7 - (b))  passing the contaminated organic-based feed stream through the layer of reticulated
8 ceramic material,

1 2. A method of removing contaminants from a contaminated organic-based feed
Y 2 stream in a chemical reactar, comprising the steps of:
3 (a) providing a layer of a reticulated ceramic material, the reticulated ceramic material
4 having a pore distribution range of about 10 to 800 pores per linear inch in the
5 chemical reactor; and
6 (b)  contacting the contaminated organic-based feed stream with the reticulated ceramic
7 material to remove the contaminants from the contaminated organic-based feed stream.
I 3. The method of claim 2, including the step of providing 2 decontaminated organic-
2 . based feed stream for further pracessing in the chemical reactor.
4, The Lﬁethod of claim 2, wherein the step of contacting t[Ele contaminated organic-
2 based feed stream with the reticulated ceramic material includes depositing a catalyst an the
reticulated céram.ic material prior to contacting the contaminated organic-based feed stream.
5. The method of claim 2, wherein the reticulated ceramic material has a pore
2 distribution range of about 10 to 80 pores per linear inch.

T
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1 : 32 The nethod of claim2, wherein the reticul ated ceranic

material conprises a 2 nmet al oxi de selected fromthe group consisting
of titanium tin, lead, zirconium ruthenium 3 tungsten, yttrium
ni ckel, magnesium calcium alum num silicon or boron. 1 33 .

The rrethod of -claim2, wherein the reticulated ceramc material conprises a
2 metal nitridebsel ebbemetpdaf elim Zrwherie iestebqulatest esramit meteriahias a pore

zi rconi um 2t UNQBSItios kdnk€ 34. The net hod
of claim2, wherein toﬁe rge?’ﬂi E{oé%eat lyczeoﬁgr%negorﬁ%?&meﬁ“corrprl ses a 2

nmetal carbide selected fromthe group con5| sting of ti tan| um 2| rconi um
tungsten, gilicon o

of claim 2 wher ei nJ}’t he TS cuq%%tfdamc W&;ﬁe%%géc}u}agﬁd csgf%cr%tgréalg 32’1 ey of
metal boriZle sebistndallyfsphenicalishepes Gallf, el Ghvinga Bimbief AN Tbdtt 18062 IR

tungsten. 1 36. The mét hod of claim-2, wherein the

reticulated ceramc material conprises a
| 8. The method of claim 2, wherein the reticulated ceramic matenal is a plurality of
2 raschig rings, each raschig ring having an inside diameter of about 1/8 to 1 inch and an outside
3 diameter of about 1/4 to 1 % inches and a height of about 1/4 to 2 inches.
1 g-  The method of claim 2, wherein the reticulated ceramic material is formed into

: 2 a plurality of saddle shaped pieces, each piece having a radius of about 1/4 to 2 inches.
N

1 10.  The method of claim 2, wherein the reticulated ceramic material is formed into
2 a single sheet.
1 11.  Themethod of claim]( wherein the reticulated ceramic material is formed having
2 perforations. |
1 12. - The method of claim 2, wh_erein the reticulated ceramic material is foﬁned into

2 a single disk.

1 13.  The method of claim 12, wherein the reticulated ceramic material is formed

2 having perforations.

14.  The method of claim 2, wherein the reticulated ceramic material is formed into

a plurality of segments forming an assembled sheet when constructed, which is custom-fit tb the

N

reactor’s physical configuration.

L
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2 zeolite selected fromthe group consisting of zeolite L, zeolite X
and zeolite Y. 1 - 37. A nethod of fluid distribution in a
chemi cal reactor conprising the steps of: 2 (a) provi ding a
| ayer of reticulated ceramc material in the chem cal reactor, the 3
reticulated ceramc material having a plurality of web nenbers defining a 4
plurality pf flow pgssagreayehddldr ks tigrefthd &uhzﬁh@@céﬁﬁﬁlema& gﬁ& Frn@d it

(b) cont acting, an ortganl c-based feed streamwi th the [|ayer reti culPat ed
ceramc 62  aplurality of segments forming en agsembleridigk that when constructeds )is custanb it toithti ng
t he organig-ba Qﬁ%ﬁﬂﬁ a plurality of smaller fluid streans 8
by passi ng:pt he?%rgtagﬁﬁﬁ&s%g{scg eed stream through the plurality of flow 9
passageways defi ned by the web nmenbers of the reticulated ceramc naterial.

éont am na.nlt-s from &'ghe nﬁlte%)eq%og %M g‘? l%gg@%@?%ﬁ%g@feg%ffogﬁ "

provi di ng 22 deeqitrality nflioldwapithdens) a‘aafhﬂllyw&pﬁzﬁﬁﬂha%mg an mt@aﬁum‘etdaasﬂﬂuﬂ‘ 52530

oA tO B CENT Rl R g E?%ess'ﬁ?«,étncﬁfataeﬁﬁim 14 e

catal yst bed comrpest sing 2 the steps of: (a) prOV|d|ng
a layer of a reticulated ceramc materi al the reticulated ceramc materi al
4 having a pore distribution range of about 10 to 800

pores per 1| i near 1 A¢h; S5rhe method of claxmi%eremctﬁé‘kﬁ&lit&gce?&n@&éﬁhl% kas&finfeed
stream cont ai ni nﬁ]“_‘@he cal st material with the 6
reticul at ceRR chmdelp, each solid cylinder l(ag)nga¢@ﬂ§qyloﬁ§bophg4 ¢k gplyqua

material fy om héightosfadota/dR28sknEeed stream and 8 (d)
providing a relatively catal yst-free organi c-based stream for further

processi ng.

1 18. The rﬁethod of claim 2, wherein the cherﬁicd reactor 'is a hydrotreater reactor.

1 19.  The method of claim 2, wherein the che_rnical reactor is a hydrorefiner.

1 20 . | The method of claim 2, whereig the chemical reactor is a hydrocracker reactor.

1 21. The .method of claim 2, wherein the chemiéal reactor is a reformer reactor.

1 | 22 - The method of claim 2, wherein the chemical reactor is an alkylation reactor.
N~ 1 23. . The method of claim 2, wherein the chemical reactor is an isomerization reactor.

1 24 .  The method of claim 2, wherein the chemical reaqtor is a polymerization reactor.

1 ' 25 .  The method of claim 2, wherein the reticulated ceramic material comprises a
2 substrate of reticulated ceramic material having a substantially uniform coating of a selected

(V]

catalyst including a porous alumina coating with one Group VI-B metal.
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1 40. A nethod of filtering sedinents fornmed in a fixed

catal yst bed conprising the 2 steps of: 3 (a) provi di ng
a layer of a reticulated ceramc material the reticulated ceram c nateri al
4 having a pore distribution range of about 10 to 800

ores per, linear ipch; . . b t]
gr gani (F:) Haslad feeI st ré@ﬁfnt?glﬂ?8?%&%%‘%&e§éﬂqps%ﬁ%@%ei@%d%' '
reticulated ceramc naterial; 6 (c).. renoving the sedinents
fromthe organic-based feed stream and 7. . d). r.ovi ding a
rel ativelly gedi medl - f r@e&%i%@g&%ﬂ”’ﬁ?‘%%*?ﬁ“@ﬁ?%&c B‘F@Bas%’{nﬁﬂgs 21
41 . A et hogulgﬁ'a@ bf et ikl Eﬁféﬁﬁ%yi;x# Q‘Q’u&ta.nﬁal}ﬁﬁﬁ’ﬂbn? Qoa%n@.ﬁ?m%{ed

reactor havin a vapor 1 nlet conprisfng the steps of:

(a)  prdvidi casalpstinejuding@fporpus aluininglcogtiog with cagSroupMlEmesal. [ n a vapor inlet .
to the chemcal 4 reactor, the reticulated ceramc
material having a plurality of web nenbers 5 defining a
pluralityl of flow®assadewsihodeficlgmg?V whezein o Group Willrdetalds aipket oraebalki al ; 6
(b) passi ng a vapor feed streamthrough the vapor inlet to the chem cal
reactor with 7 the reticulated ceramc material; 8

(c) suldi vi di ng24 he . fEednesiadedriaim 2 owhergih arGrbup Y1-Bf metakib frapregniaigd dnte theeans

by passi r&g t h?eticulated ceramic material.

30 .  The method of claim 2, wherein a Group VIII metal is irppregnated into the

~ 2 reticulated ceramic material,
31 . The method of claim 2, wherein the reticulated ceramic material comprises a
2 porous inorganic oxide selected from the group consisting of alumina, silica, silica-alumina,
magnesia, silica-magnesia and titania. '
32. The method of claim 2, wherein the reticulated ceramic material comprises a
2 metal oxide selected from the group consisting of titanium, tin, lead, zirconium, ruthenium,
tungsten, yttrium, nickel, magnesium, calcium, aluminum, silicon or boron.
33. The method of claim 2, wherein the reticulated ceramic material comprises a
._ "2 - metal nitride selected from the group consisting of titanium, zirconium, tungsten, silicon or
e -
boron.
1 34..  The method of claim 2, wherein the reticulated ceramic material comprises 2
2 metal carbide selected from the group consisting of titanium, zirconium, tungsten, silicon or
boron. ' '
S Y A A
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9 "feed stream through the plurality of flow passageways

defined by the web 10 menbers of the reticulated ceramc
material; and 11 (d) di scharging the streanm i ned vapor feed
streaminto the chem cal reactor. 1 42. The method of claim

41, wherein the vaggor fEisdmsthodaioldina 2ivherein the reticulated ceramic rfdderial cofipeissyet hod

]9 }c u f lj ? IZ 21 délé e dm‘{‘]%éi’lf’gflé sre]:ﬁect(écri] fon %f?el groru%%gxgs?srtin!g of t?tanzmm, zirconium or tungsten.

1 36. ° The method of claim 2, wherein the reticulated ceramic material comprises a

2 zeolite selected from the group consisting of zeolite L, zeolite X and zeolite Y.

37. A method of fluid distribution in a chemical reactor comprising the steps of:

1

2 (a)  providing a layer of reticulated ceramic material in the chemical reactor, the
3 reticulated ceramic material having a plurality of web members defining a
4 plurality of flow passageways through the reticulated ceramic material;

5 (b)  contacting an organic-based feed stream with the layer of reticulated ceramic

_ 6 material; and
— 7 ()  subdividing the organic-based feed stream into a plurality of smaller fluid streams

8 " by passing the organic-based feed stream through the plurality of flow
9 passageways defined by the web membefs of the reticulated ceramic material.

1 38.  The method of claim 37 inclﬁding the steps of: removing contaminants from a
2 contaminated organic-based feed stream; and providing a decontaminated and uniformly spread

organié.-based feed stream to a catalyst bed for further processing in the chemical reactor.

1 39.  Amethod of retaining catalyst material forming a fixed catalyst bed comprising
2 the steps of: _ _

3 (a) providing a layer of a reticulated ceramic material the reticulated ceramic material

: 4 having a pore distribution range of about 10 to 800 pores per linear inch;
~ 5 (b) - contacting an organic-based feed stream containing the catalyst material with the

6 | reticulated ceramic material; -

7 (c) removing the catalyst material from the organic-based feed stream; and

8 (d)  providing a relatively catalyst-free organic-based stream for further processing.
1 40. A miethod of filtering sediments formed in a fixed catalyst bed comprising the

-2 steps of:

3 (@) providing a layer of a reticulated ceramic material the reticulated ceramic material
4 having a pore distribution range of about 10 to 800 pores per linear inch;

20
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4 (b)  contacting an organic-based feed stream containing the sediments with the
5 reticulated ceramic material;
6 (c) . removing the sediments from the organic-based feed stream; and
7 (d)  providing a relatively sediment-free organic-based stream for further processing.
1 41 . ' Amethod of streamlining turbulent flow of a vapor to a chemical reactor having
2 a vapor inlet comprising the steps of:
3 (a)  providing a layer of a reticulated ceramic material in a vapor inlet to the chemical
4 reactor, the reticulated ceramic material having a plurality of web members
5 defining a plurality of flow passageways through the reticulated ceramic material,
6 (b)  passing a vapor feed stream through the vapor inlet to the chemical reactor with
7 the reticulated ceramic material;
~ 8 (c) subdividing the feed stream into a plurality of smaller fluid streams by passing the
9 feed stream through the plurality -of flow passageways defined by the web
10 members of the reticulated ceramic material; and
I (d)  discharging the streamlined vapor feed stream into the chemical reactor.
1 . 42, The method of claim 41, wherein the vapor feed stream is air.
43.  The method of claim 41, wherein the chemical reactor is a
2 - fluidized bed reactor.
\/'

* c L M s *
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