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appl i cati on nunber 60/963,088, filed August 3, 2007,

t he di sclosure of which is incorporated herein by

reference. BACKHGXSDR BEDIES %ND'TVIE’rﬁd@@OZ] The

present invention relates generally to reacting a
fluid with a body for
reacting wi B9 SrO LAY 3 At
[ 000B011FI uTtdksdefogipgpn, clagmms;;rlohlly@meﬂ&f &Ik ptokisional fadnt appjcation
i
nung)%r lfge)‘?rb%? géij gl\ég ﬁl %QJst 3, EHOQ :{%{:dést%logu%g éﬁh}éch ?s e%%#ﬁlg%%@glg & bgr Rference.
speC| es in the flui d, the renoval of species fromthe
fluid, and the conversigyri@irgth@ fluid in sone
chenical or physi cal fashion may be enhanced by
Techyeal Beld; g the fluid with a suitable body. In some
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[0006] Many useful bodies, particularly bodies for high temperature applications, include
several components, and in some cases, additional components may improve properties. For example,
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several conponents, and in sonme cases, additional

conponents may i nprove properties. For exanple, nullite
W@ 2mbAB3RSI O2) materials often have hi gh strePdt/bSzn8/071793

fairly high tenperatures (e.g., 1300 C), and U. S.
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desired treatnment (e.g., actually filter the species
bei ng renoved). [0011] In sone applications (e.g., a
wo pioveroshed) a body nmay be essentially hydrostBE€T/081008/071793
supported during operation, and so require little
mechani cal strength (e.g., shear or tensile strength)
medhbkti¢angrefsi than it &ré)iﬂed dﬁaig&ﬂtmﬁm 116 &ich @G@ncad, Sinel iChaundal strength or
appI'OthI'.lélléeS CSOl’l[I nmgl’lttnﬁlgk)e r(l:ercees{s_:l 3[‘ C rIIl?ll?Sr%reSS Sa ?rmfa[ G?(rgael’lrsllglfnl?l?sm%nlh chaanges
mcnnem&n@@sﬁnsmneﬂneeﬁammoamdsmﬂéﬂgﬁﬁm@mmap@ﬂ@pm@mt@WHﬂmmm
ohﬁg@}ﬁh%ﬂ@p&)ﬂﬁ%npe necessary. Thermal stresses,
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gi.ven Ig:pllcatlonC OOlZJ IncreaS|n§?¥ cost ma
C"%Ela%uﬂ TBRRSE PREAICPACT S CPt Y Gy BR D ATVITERYRTEH costs,
“crdiiieyfo grﬁﬁ:l’ uete aﬁ(ﬁqﬂhdr %sts&ﬁl;ﬁhﬁecﬁ&ﬂﬂmp]aﬁladmg\h pdﬂncﬁabtrdaﬁl&hti sfjtion.
Theé(r)leer?;g rI%rgL}{reél odcre%‘ e 1|1n§‘feer%gntf'é1| g_klclsu(l)alc,r:] g_n({yr o'g%)e nsl%g ITtalntt c% factor and in
suclyfase, nemm dve e@h@p@;ﬁlaw te @skesﬂnd eyvipprt epas devade nep B¢ %dvantageous

Cost &Eﬁﬁihﬁe aQod ﬁséc\/&ated%teﬁlt%%lo@h%fmlﬁgéatsé é?ﬁ%ﬁfe@t&l%gllutants or
th inplenmenting a particul ar treatnent solution. The

othgg ﬁ@}tﬁe}nangq%ﬁtqnetalnwy%&%%@t@%%mﬁw PatrEARd with 3 Rrodpct (frea the
enefd® quullimyo beatadind ind@ichand pr&ﬁSﬂ) arfd®e hl@ﬁmlzlagldtotanhfs@ﬁh cost of the
pro%uacir3 IPay’ belaavranta%er(}l%c: téfﬂeen,léne[% e%th n as Céategi amt%l a tr&l)mf:nt met(iilo(s'I %16 method
of tieptolg tigtdlug vathslie badys de daped Of/\ﬁretatwd emstaltcpwgd/gll tbeblalldy wal mng gther
hfea@l% %§s’ts rﬁar}lf\éhr{epaﬂg%@b@é boﬁlqlafnlﬁ &th ﬁncl&fng?&x&hﬁgterlals costs), operational
cont am nant s m ni m zing the enbodi ed energy
Cos'éé@‘d‘tql%thé“dlmﬁ) 3H digpqstlésReidine (B8tSg. | the energy required
to create and inplenment the product) and/or mnimzing
a total lifecycle cost of the product nay be
advant ageous. The inpl enentati on associated with a
treatment nethod, the nethod of treating the fluid
with the body, the disposal of treated substances
and/or the body itself, and other |ifecycle costs may
general ly include both capital costs (including raw
materials costs), operational costs (including
lifetinme) and disposal/recycling costs. SUWARY OF THE
I NVENTI ON [ 0013] Systens and nethods for treating a
fluid with a body are disclosed. Various aspects
involve treating a fluid with a porous body. Certain
aspects include a systemfor reacting fluid with a
body. The system i ncl udes a container having an inl et
and an outlet, and a body within the container
conpri sed of ash particles. The body may have
sufficient porosity that the fluid reacts with the
body during passage fromthe inlet to the outlet
(i.e., through the container). In sonme cases, the body
may be di sposed in the container such that the first
fluid nust pass through the body during passage from
the inlet to the outlet, and a pore size distribution
and a pore connectivity may be configured to allow the
first fluid to pass through the portion of the body so
di sposed. Sone bodies nay be filters. Various bodies
i nclude catalysts to increase a rate of a chem ca
reacti on. Sonme bodi es have porosity ranging from4 to
98% Some bodi es include channels, through which a
fluid may pass substantially uni npeded. Sone channel s
may pass conpletely through the body (e.g., froma
first side of the body near3the inlet to a second side
of the body near the outlet). [0014] Porosity may
i nclude a pore size distribution, and may at | east
partially result fromthe renoval of a fugitive phase.
A fugitive phase may be provided intrinsically, as a
resi due



associated with an ash source. A fugitive phase may be
added separately. Sone bodies conprise |oose

weawoises. O her bodies include bonded parti cPE@EUSZNE071793
in sone cases, bonding includes necks between
particles. Necks may be fornmed fromcenentitious
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[0028] FIG 11 shows particles size information for an
addi tional exenplary ash source, according to certain
wepivoszasent s. [ 0029] FIG 12 shows particl es sP@EUS2008/071793
informati on for an additional exenplary ash source,
according to certain enbodi nents. [0030] FIG 13 shows
two cross sectBRIEAIDESCRIATIGMORTEEMRAPINGSOf a Sanpl e 1

at diff.ere ifications, according to certain
crlstons 2. B3 appRede e uhtReo i reensfng o Rt

i nf[O0TAAL | OFIGaZs s adiagrh@blativirépiesaation &f an excaipphedmpodioeites,
acc [,ng ertain enbodi nents. [0032] FI G, 15 shows
por BOAN0S hE £ Pk En AL IR TR DR LBy rodimert
exdipidry MO gsyideaa dagainmglictrepraartdtian of ageghaelitat@atestion of a
[0033] FIG 16 shows pore size information associated
wi th several exenplary bodies, according to certain
embl8MAtent §G. | 80 84¢rarinGic rgpTessitvoing SIOPIE af digrmalitchangel design
percent finer.tAAR) BRLiALARRG duftbf@ediIe porosity of
several fired sanples. [0035] FIG 18 is a plot of
avelP83H polfles? b ¢ dipgrampaiiirepsespntion ef 2y sramplant qybodimgy g|
bodipgss] aceer fis Alerh Am&R Ik Rdsthe£BR O Py EmbOdiEL
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a beo1CoNMG S@swasRicRAlLL hifd BBiposRiBHl intd¥BatRE For BRELFIhE Ssh
used to formthe body nay be sel ected based on their

provi di ng on& B HEFEHESTREFBPYpElti es for a given

t r e@02ANt . FIGI BahemParticly PizEal eymmeiGol iSfotntibi®r §OMEE%Emplary
of an applica%ion or process directed toward

interacting &'fP0f°%d and the body. Fluids may refer to
gasie828]l i qrliGdE, shawkbarticléd diteeiorifagonefaf an aliditiinel$xdmEpyary ash source,
i ncl ude sever gl nen and in some cases, a fluid

i ncl udes disg%ggéggg%?anéﬁﬁy%?afiquid phases (e.g., a
snolk82Ur k16t )2 shewvst partialenseastinformatgmdbi a0 additomalregmpilancdsh sarce,
the reacti ongy. AN YAkiRdHHnehE ansf ormati on of a
substance or species in the fluid and/or the body. The
sub§0¥ce BF. Bpbevsdso aras stréionsl desirprmicepgtaplgief @Sanzpleglaas

a sol ute ofiff@UR Mhafd¥RafidnMliablboldinsd fertaifiShlbddifichisCl €S
general |y include substantially |nor%ﬂn|c speci es

of t @B Hes Uit Hghewsaiteatzn MR ABP AT

rvgthﬁf:v&@égcgmplﬁry bodies,
CGeneral |y, ashofngtd@hasermyinkasassoci ated with (e.g.,

res ing fro a conmbustion process,, and so. nm .
"0 oD R S AR T SR By bodes
conpri sed of aaording kedeitdilyeratfodip@ntt.i cl es. A body may

I NG obj.ec that were .fabricated fromparticles, .
ot st o g dreris Pisaer SaL PR GrfpEg gocis
not be consi eepdag tqrartiip gulodinetits.per se. Por ous
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1.
“°r%%]h2“d§ %@erﬁ%?%f%?a?&?eéaé‘}” RoFsHL) 7 1.3 1.8 1.7 1.5 1.1
1. g00115] 1. BoritPwds yﬁhasuﬁ(drumﬁg Hy pdr89metry 3Vicdhebdcs Iditod&re AV 4500,

pert%rmeg%ﬁp a[fﬁs %)'m[lqun% 40 DTA anal ysis was perforned

€ Showed a wei ght | oss
bedi0Ahi6hg BEEG. 125G, powts1ze infsmatjpe alsocdand vathotvart eremplar? Bydies.

Thigigu?é’]igcl&fgs N%Sa?t%&mﬁ? lvﬁﬂoggan(o}ggnig' giﬁg)er and two extruded samples having
organic binder. Sample 1 was extruded using a high pressure, automated extruder. Sample 2 was
extruded using a hand extruder. Microstructure may be generally controlled with mixture
composition, and a variety of forming methods usable for forming bodies from particles may be used
with various embodiments. Some mixtures may be formable via several different methods.

[00117] FIG. 15 shows pore size information associated with several exemplary bodies.
This figure compares bodies incorporating an extrinsic fugitive phase (added to an ash source) to
bodies incorporating an intrinsic fugitive phase, associated with the ash source and generally resulting
from a process that produced the ash particles (i.e., Sample 3). Samples 3 and 7C had similar
concentrations of different fugitive phases (intrinsic as ~40% of the Pro-Ash High Carbon mass, vs.
extrinsic Asbury 4012). Porosity may be controlled via the use of one or many fugitive phases, which
may include intrinsic and/or extrinsic fugitive phases, and may have similar and/or different particle
sizes.

[00118] FIG. 16 shows pore size information associated with several exemplary bodies.
This figure shows a range of pore size distributions that may be created, according to various
embodiments. Larger ranges, smaller ranges, different pore size distributions and other properties
may generally be created by suitable changes in processing parameters, and porosity and pore size
distribution may generally be controlled. Pore connectivity may be controlled using forming methods
incorporating various shear, compressive and tensile forces, and may also benefit from the use of

anisotropic particles, particularly anisotropically shaped fugitive particles (e.g., whiskers, platelets).
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C/max T of run). In sonme enbodi ments, different
fugitive phases are chosen, such that the burnout of
w0 b@prmsets occurs at different tenperatures. PODUIDPS/071793
Sanples in Table 2 were subjected to the foll ow ng
firing cycles: Firing Cycle # 1 : ranp 150C/ h to 550C,
hol [@()Bl@] S56€. fﬂho&"CFP‘TWuﬂaﬁWeﬁeﬂt Bindk @ (data h@ﬂcﬁiblﬁ’g the porosity
¢ 1053?% for P cool at200C/ h to room tenperature;
of spyeryl g eane S # 2 ranp 17C/ h to 93C, hold at 93C for
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93C/ h to 800C, hold at 8Qfi4mdt@r 2hpszrpsp 150C/ h to
1050C, hol d atSahplO0C f or (bicdh),= coolgal 15@ Pdrositp r oom
T. Fired Sampls8se W8 € genenal 1y soljgl and Sgieng
enough for easysshapdl i ng. [B0113] Xryay di fhgacti on of
Sanpl e 1 af tgn.fidglfg showsd predom fpantly qyartz and
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was neasur eg- hefweel r oom tenper at uyg and 1000C at
30 m nute (&t NSRESHLTOD 15503 Linsej&, INnc. gs8

Robbi nsvi | | gc, Newsdgrsey) wu ch yi el ged a Cffs of
approxi mat el y35E64L. [00114] FIG {13 showszjywo cross
sectional elgghLipd.Cr ograghs of Sgpple 1 3is

di fferent ;ignRl HEakions. Ehi s exanple was gz § ubul ar
body having a di aneter of approximately 0.75cm and

wal | thickness of approximately 1nm This sanple
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andgf)%réorlrlf) Paar.a}nf/et n 69 a{dr{lastteq.onr%1l '9 osdg Sf?ceor ass%ﬁlateg ewslt% 2 re{/sPlgr %bod% ]S-uffICIGI’lﬂy

tslanplleepplwatuhmmctoan organi ¢ binder and two extruded

I .

B
nvengen willbpeeie dprashtrigythaserohskdll i deragi g, rewaveef dat disstoswie- dhergggpe of

the hﬁerﬂi&m%ﬁh |t1¥eré¥&9 tok QdedrBthedVhdt RithTeXddhb 0 %Q’&% ldésb&iﬁon %ﬁ'tdnstead
variety of form ng met hods usable for form ng bodie

Sh‘”f‘lf1 BH%%WF%W%@%W the,Repdgd §HmY 2pnzori dersybicars ot %q“walents
Some mi xtures may be formabl e via several different
nmet hods. [00117] FIG 15 shows pore size information
associ ated with several exenplary bodies. This figure
conpares bodies incorporating an extrinsic fugitive
phase (added to an ash source) to bodies incorporating
an intrinsic fugitive phase, associated with the ash
source and generally resulting froma process that
produced the ash particles (i.e., Sanple 3). Sanples 3
and 7C had simlar concentrations of different
fugitive phases (intrinsic as -40% of the Pro-Ash Hi gh
Carbon mass, vs. extrinsic Asbury 4012). Porosity may
be controlled via the use of one or many fugitive
phases, which may include intrinsic and/or extrinsic
fugitive phases, and may have simlar and/or different
particle sizes. [00118] FIG 16 shows pore size
i nformati on associ ated with several exenplary bodies.
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This figure shows a range of pore size distributions

that nmay be created, according to various enbodi nents.

wa a00ger08snges, smaller ranges, different porePGi/E82008/071793
di stributions and other properties may generally be
created by suitable changes in processing paraneters,

and porosity and pore size distribution nay generally

be controll ed. Pore conne&ﬁAmi y may be controll ed

usi ng form ng nethods |ncorporat|ng various shear,

Whetonghriessisve and tensile forces, and may al so benef i t

fromthe use of anisotropic particles particul arly
an|sotrop|call shaped fugitive particles (e.qg.
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ng%he (mcron) = (g/cc) %orosity Baseline 3-35 1.8
: 33.6 2F 3-35+fineC 2.3 1.70 35.3 3F 3-35+fineC
3.2 1.50 40.9 4F 3-35+fineC 6.4 1.07 61.2 6C
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2.tHe bbdy/ik di3fhsefl i3 thPe@bsidrr $dickChMitiRcas Fluid mbstbasd thr&i@h Bie portion
[O | ot . of average porosity vs. mean
Cgm% awﬁg%bﬂaﬁgPéggggfg#tbodies, according to certain
enbodlnents Medi an pore di aneter and percentage
. mrs%?én{ of clARY1, %et@igme QIIOLIS/QH lefyd [19{%%111& Yrom b RenRRA®F a fugitive
enbodi nment s, %p |cat|on vector may i ncl ude a
d PERSF HRngérh P§ﬁ°$ ke bahanet er and % porosity, and
vari ous sanples are cal cul ated/ predi cted and/ or
. ’["ha kg%stetct:nag% aln%r@ %grre% (aig fl?‘%/ntgve %{selz lglghz%ec I aabr{)ggc%cgutss Pll?ase
resultlng body suff|C|entIy mat ches the application
. ’Mﬁ%%@eﬁn of [0919112 %GIIH%GQ%% ga@éfﬁgl{uﬁg h %E}ldﬁesasgolslllt%&/ﬁlpthé %f
and” not restrictive variations of the invention
wiPRItclB R RO phnt eﬁf‘u%th% #B8WIGF- skill in the art upon
review of this disclosure. The scope of the |nvent|on
houl d be deter.m.ned not
- PRSP PP 8 o Bt HRpEn LB e S R
d ebefirsrifln@dlumvgtphssnge fileoweh de porooii. he appended cl ai ns al ong
with their full scope of equival ents. CLAIMS What is

clained is:
. The system of claim 1, further comprising a catalyst to catalyze a reaction involving the first fluid.

. The system of claim 1, wherein the body has a tensile strength of at least 1 MPa.

. The system of claim 1, wherein the porosity is between 4% and 97%.

10. The system of claim 9, wherein the porosity is between 10% and 85%.

11. The system of claim 1, wherein the body includes one or more channels substantially open to a

flow of the first fluid.
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1. Asystemfor reacting a first fluid with a body,
the system conprising: a container having an inlet and

w@eoooedset ; and a body di sposed between the i nPEL/US2VAS/071793
outlet, the body conprised of ash particles, and
havi ng sufficient porosity that the first fluid reacts

12. Wiht Bystelef biaidy?, Ghidréin ghe PSSy Sig@esfar cBifinél Rebsiamta@¥ ofed tot I W of the
a8 e R BEay el el Pdard i Bt Sy e
pohangonnectivity, and a |l ength configured to all ow
passage of the first fluid through the portion, and
the body is disposed in the container such that the

13. fThe gystepjof plaimphy &hergim atdeaptiypaitighofttirersihparticies pre gefrdpchig each other
passdgRis hisedddnamiark8dniticus tdagiogut | et . 3. The system of
claim1l, wherein the porosity at |least partially
results froma renoval of a fugitive phase during

14. fTab syseatof dmmolf, whdi@n lxdehyt.a pdrtiol bfeheswyis pagtivies fire dbraledio 3ach other

[ I car bonaceous

Eﬁggg?ﬁgghgﬁéﬂgﬁg%%ﬁ*@%ﬁéﬁgfﬁgéggaﬁgﬁein the fugitive
phase includes a residue associated with the ash

15. PRE Lys@ I8 cl¥ilvAl 4,aWIQFertﬁ§§riﬂgr&?&atBﬁ QRER rlpRRmAS Rbove 900 degrees
p lcles. 6. The systemof claim2, wherein the pore
size™¥istribution is configured to filter a substance
fromthe first fluid during passage through the
pertion.. 7. .The. system of. claim 1, further conprising

t6.ER bl i W AR E R & on” i nvol ving the T vt
f |seleafing 8sysfhacoyigrénslom ledndi m 1, wherein the body has
a LB ileQir2 1hi8 B tRfn B ink@B &k odieMiRthe JodyThe syst em of
claim1, wherein the porosity is between 4% and 97%
10. The systemof claim9, wherein the porosity is

17. it wedod FQinard wBodm thd first fii@inslyd&t @NexBiustGladfirdth 4 combustion
wherein the body includes one or nore channel s
subStantially open to a flow of the first fluid. 12.
The system of claim 2, wherein the body includes a

1&9@%&&%ofﬁHQ%%QQ%h%kE%mﬂQ%ﬁthﬁdamI19 .of the first
flurd, and the portion of the body through which the
f iSEle¢ting p hsmpPeresiang 9 deimdsyi ated with the channel . 13.
Theussiyg seemdt Ofid & pksMol, thaVhR( 8 khd oddet Vi@ &S porBorpor ti on of
the ash particles are bonded to each other w th bonds
associated with a cenentitious reaction. 14. The

19. Skps trethwddf ctalnal Snwligreimtbe fiss fiuidinclhdea sit exbauptaag fr@ma afmbuftien

asgxgggticles are bonded to each other with bonds at

| east partially resulting froma firing operation. 15.
The system of claim 14, wherein the firing operation

20.1106 hid@ESof AP EY, Ahd#tif T BRONEBI RO GG EESethiEl Si Us. 16. A
met hod of reacting a first fluid conprising: selecting
a systemaccording to claiml1; and causing the first

21.fA metbod o np@ggtfin®abddh éor iredtieg a fust fluite the wiethed cowipasitidne
bady.. 17. .The . h f.claim 16, wherein the first
fﬁ%%ﬁn%%gpﬁgggyéﬁeggﬁgﬁg ﬂgggh?ron1a conbusti on

selecting an ash source having one or more properties associated with the treatment; and

forming the ash source into a body configured for treating the first fluid.

22. The method of claim 21, wherein treating includes filtering, and the body includes a permeability

appropriate for filtering the fluid.
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process. 18. A nethod of filtering a substance from a
first fluid conprising: selecting a system accordi ng

W@ 2008021885 2; and causing the first fluid to paRGI/US9N$/071793
the inlet to the outlet via the portion. 19. The
met hod of claim 18, wherein the first fluid includes

23. allhe ﬁﬁétih&Lk&TclagIaH fvhe¢mh ﬂ)rlﬁﬁ@bﬁlﬁ(ﬁés EdbrikiOC@S Sr m&O chalid® in the body,

eacEl annel corfflgurgcll (Ejl?%ll%v fl 0 ttlr?t?lﬁlgllﬁtg?ugh Ithlﬁtfl: agmelzl gtcaljsulas?antla?ly

f dowdr rnefatlannfgthal ﬂqwrtlstt)ug‘hlamad ,assodmedweﬁlhmhmﬂpr i sing:
selecting the first fluid to be treated wth the body;
sel ecting an ash source having one or nore properties

24. s pethed B @laifp 1h whagen the adesoraertincludate gt veiphepe Vi dpremoved in
S QUG:Equieiitts@p, AndBEYnCQMpH@YE &b th Bimold @afulifige fhh®. fi I st
fluid. 22. The nethod of claim 21, wherein treating
includes filtering, and the body includes a

25. piae medid dfictaim 2ip phagn foahidg noludds inlitigy thawgh tduee fuiithih Ghei®i3e phase
Th at %f@qgnoggd i Ia @ﬁb@% ﬁélm st%tI %{d%er}neftﬁ?){l [Mr gr cloﬁl sgsdaeﬁe to remove

ricating one or hannel's I n ach

cﬁﬁﬂhﬁﬂwﬂ%ﬁﬁlgured to all ow fl ow of the flrst qu|d
t hrough the channel at a substantially | ower inpedance
t_ han fI t hrou | ] associated with the channe

26. Jlhe mpghex ‘\FNHS %31 %f‘erilt“ g.\?alﬁﬁ“% TCI“%H AFRASHE s ashgaicedp p pRugner
I nebutieshica te gkt flbid aspl asgtrbabhens | | be renoved in a
subsequent step, and form ng conprises a step to
remove the fugitive phase. 25. The nmethod of claim?21

27.\ifhe methpd dfglami g whareh fpdwiog micluilas firingybe bpdih source with a
fugitive phase that will be renoved in a subsequent

and the nmethod further conprises a step

28. r@ﬁﬂ\?@ot Helamyg thsren-pHerR firingg the oy Htﬂé‘tj?fd‘cf“%‘tve @Paa? rrpe
whedigiephisosmnvged du€ihgid@s. di sposi ng the ash source in a
cont ai ner through which the first fluid passes during
treatment. 27. The nethod of claim 21, wherein formng

29.1The Imgdiedsoffclami g whdran fpodipg in2i8des Te@sard tdwpdtiteis gpindingn 27,
wherein, prior to firing, the body includes a fugitive

phase, and t he fugitive phase is renmoved during

30. f4 fiyidhged bosystTREomREERS of clai m 21, wherein forning

I NGhatales c&ﬁﬁ@urb@t@ c&ftalﬁiﬁﬁfﬁtﬁﬁty b @Hﬁleb @lﬁ@brﬂ@ner Bfo-mgAn inlet and an

flui d. st.em ris on

ot RS SR SR L P RO DL R e mppy
C ondaadentde plivality nfpagticles wibeliavamad faklizodibddedtnd t he i nl et

c Qa::b]t(ldrzgi‘(l)é (g qsh ngrqureQ(Ylﬁ)ggd %?]t&/eelﬂl 1519[ ahyﬁjtlgt vf”hﬁll antgtl

a man at causes t ura
partlcles to behave as a fluidized bed; and a
3Lp&gm§5&mymgﬁuésh partlcles dlsposed betmeen the i nl et
and outlet within t iner. 31. Afi b
c SRy ﬁ@vmgat‘“ dbne aﬂé? ? icA enid forgpugin éﬁlara%\?i glt?fttclé*f and
ancloinf of gshrpadickodigost aetWeem tlpel inletahd duyletofithinahe dosthies;
and a plurality of ash particles disposed between the

inlet and outlet wthin the container.
32. A body for treating an exhaust gas, the body comprising a plurality of bonded ash particles and

including a plurality of channels.

33. An exhaust gas treatment system comprising:
a container having an inlet and an outlet; and
a body according to claim 32 disposed between the inlet and outlet such that the exhaust gas

passes through the channels in passing from the inlet to the outlet.
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32. A body for treating an exhaust gas, the body
conprising a plurality of bonded ash particles and

wo p@bziisey) a plurality of channels. 33. An exhBCBUS2988071793
treatment system conprising: a container having an
inlet and an outlet; and a body according to claim 32
di sposed between the inlet and outlet such that the
exhaust gas passes through the channels in passing
fromthe inlet to the outlet.34. The exhaust gas

34.t Fleakimen assypstinerhs pfencdf glam B3whahies @istsetept fhansts isig flugf
ChaRRGhiSibSwitlnd It 9 LMY GRRdRTs Wb cbiGudidliGl windne
second set of channels Is in fluid communication wth
t HEtlgand @passiipfon ey &g hgoutlelofhs ehanst §35 Bpst pss frpa the first set to
oufd 8tond thGa B¥HANS In BASAUSt pass fromthe first set
to the second set via a porosity in the body. 35. A
conmput er readabl e storage medi um havi ng enbodi ed

35. tAhengotar raadaslogsragn ned@outaid enboyiedthpracesoim dxecupelie bor m
aepva%&l;&%%?mmaﬂ&:w Eﬁsﬁ{gm ning an application
vector;, selecting a source material; calculating a
bodiptejraiging pn welieidi VALt 0 one or nore properties of the

SOWeR&inBBEREdeRaieri@onpari ng the body vector to the
appl j cation vector; apd determnin yality of match

a
bet HSERMERE B O LR LRI PEAL 81T P{P%Effl?fr § the gytree-pyjgrial
C Onup&ing ke dodble@orsd OF agpticativdlvadwtr; afd cl ai m 35, wherein
t he h further ri selecting.a formng
or GESENRRES Al NP R GPMRILT B8 o 28 BERRARIA FOEF 0, one
or nore properties of the formng process. 37. The

36. CORBhRler fSRANRDLAShRNANS AR U ThOLin Bl BHefMdPRrth SRR

t he source material includes an ash source. )
selecting a forming process, and the body vector calculation includes one or more properties of

the forming process.

37. The computer readable storage medium of claim 35, wherein the source material includes an ash

source.
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