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synthetic forms of "insulin, such as those described in

Usitbstirdedsformdithereos, ARlgres6lecidansienes Tl&lu@n@NA,., BEA, 438, CLO,
AL g MR A PR RS BDS N SRSl of he

NBARSTAI RBIMAEELIHEE RLAITRLL RRCRRVERhE - StyFends Ic¥Riaining
asS cal cul ated by the ‘trapezoidal rule Over the

- crditetieindo siafig(ninehundal AER AFL, KEYhBEA, |GH£§JBEI FAGGFER,

e £, T e A PRAESE LS, VR TR RE i relone

gféféréaf erﬁmua&ﬁr IRGAKIARA SevPbtific HN&fiSn Bhd 8h Wl opology

eci fied. used herein, the term "about" neans
wpt lai @HAOﬂzipol‘og;i, of uecmm)canaft@n t}hﬁ@bé riabstypreferdbly abonteagrdwth
nti{gqoﬁreferabl y wthin 1% of a given val ue.
atively, the term "about"” neans that a value can
thing b Nhbdibmadnla) SR A1 @uﬁ{é flﬁ@&% 4-
rtﬁ!ft typeﬂ%%ﬁval ue1 V\ha%nchal%e? dﬁpgn ) es oma
qualg,ltbaat i12eing oregsatee feantevaak-type. gihveanpnefaeredvanbmdmlnent the
tool s. . Anhydr ous SNAC Faorm | Crystalline
pB1asrylas ﬁlelﬁﬁﬁrl?ﬁvle Sof 1U5pg&d 2 §m&ﬁﬂ’;}%‘P’E§‘é r tl?i‘S?rnf}“ld gnsaverage pore

S ob A ATREACE s 0 ol appimen,

Mdlécniy sevess pfqﬁerrelslylsmq enofecplad sicees, hamﬁ}rr&%smmﬁ)m average
Form |, ho ver, s convert i*% Form LI %en wet A,
gPemesizetles tht"}]ﬁ’OBt FIEicrabhY ndhe tanee of frgey 24 1 ghoul SA, more
I
ng'efférgﬂ)lg o %g:‘fcﬁe Lndik 4€§%?d ﬁ}‘@gp}lﬁr@fe? 1% Rofli 3. %zslrtﬁ Qf)dugl4 nZA
oY) at abMtIlecllQﬁ sffe\(es easdd ghrsilicoh, aEmnmnh ahd %lﬁé@horous
has an XRPD pattern substantially identical tg that
thq% CcPRigUYRe moleTyiar Aieves rdsqrmf Weﬁéad@sw&eét ingetail in
Qbﬂoﬁugr%%gﬁ&rr%ﬁ%r Kaftrpl O 115, PR N1 5B7 Do Fearo
ornl are rOV|de in-Tab

cng

be‘dh@iﬁ MEH@ MR, 08 bor | QAU S)fR‘atdmN@d 440971 (SAP'@bEﬁroi;ean
are unique to Forml. For exa t he peak at
0PatenipApplicgtios EPcA-00L 59162 @r@ arh@retﬂi IFHsnBe, ,@bC@ Ga

o Sl Vs Mo TS 200, T Rele o RD FAT AL Gy T Poents

pmcae@gz 27865683 Ped 4174 @BQI(TFé&‘PSO esJPomo IM%FQfdnU IS. Patent
rr%'a so be prepared by heatin orm |11, or VI or

4935816 OLTP-40 460 4EA o AP ED), HP-Achs88 876 (LAPO,

e R M aTey TE Aoy SR BhOwE Y B, Er-

ab@@lﬂs@@s@ SSB&@RPSO?QJ@ Paesk 64,97 3b 0/ (fIAPROILOE. P4fent No.

to about 8 for atime sufficient to form Forml| of

snw@ spszqume) hBrS. nBatbisdNof 49982801 (GeARS @, | UiSs Pagent No.

AR b GRAPOY. 31 S Bl 2N o3 053208 ety No.

of SNAC and/ or anor phous SNAC can be |yophilized to
yield Form |



[63] The present invention also provides a
phar maceuti cal conposition cagntaining Form| of SNAC
w0 poodhizhs | ess than 90, 80, 70, or 60% of the BNKXCIS1085/016199
crystalline (based on 100%total weight of SNAC).[ 64]
The present invention also provides a pharnaceutical

¢ QWBQ%B’? I(eﬂcxpmf hy 8SPAeritailos4,75091Y, iafid AB53,106!(CeAPO), U.S.
(e ed) or directly conpressed ni xture of

FBahemilS 196s. INATS, 40 4882, 8385 5,453 28cand, 8,448 487 (MaARNO0), U.S.

R abd bta CRRPER D 3 PyBAC 4Rod SE QRS B Paten

C%PQSJlBIz;%@ (ARRPE), U@l FAEen@H N@@M as&mrm%mmwm 833
i ncl udes” at | east '50 95, 96, 97, 98,

O(M%%gﬁ)) Wes. gratends Nléer 5;845 B!als @ad @d%k?élt(MmP%ﬂéﬁt Patent

NoghazeB TEABNAL ZE8 M o ¥R BRRPER L B, iy os.

[ ﬁ%b1 @byswshlm £l Y180, l@o RaiApsh), i 9.9 BudhatNdsoi4,500,651,

Wt hout’ bei ng bound by any particul ar theory
théSﬂﬂﬂénamt 4,6(1504922@%3@)@ Bdr. nPatents sNa. H, @4?15&41;&%44 970

o SAPs0) UG TR X6 R o (GRABSBLEAE 5 tath, 4eso,

F y
Dggg}éF% it Fragle@BliCodle ﬁﬁ’i@ E@)b?}g‘,ll)%f@ély EEU. PG W8s. 14%567,029,

rmill has a nelti onset at about 199 C
( Q;E%JBB@;J |4¢78‘l)814F@}mBJ9I84pf4 @N,&leh ds85311 IXRAD [T 76¢e r4g\952 384,
bst anti al | t |t ' Ei 6
AdBadBa, Aesbabkrmeridtn Pobdbho bRl s adfa huenas),
d 2 5, 0 d [ -
f%%ul(i?ré?ﬁ %3@f§eﬁ3pr ovi %89 | r? %b g %5 gg %5\’/9] 6@2‘?,}@(%85'DGQQ D,
peﬁﬂl@l%é ATQBY RIS (UAN-4)) 4Te9E(12QatD), AT hO4l (I3Q-13),

o By 80y SRR S0 MRS AEESS. Bhodehd aHEG e Lo
o o Ay poigap s ooy Senten onsmgedoon

?(smnz e@)amﬁ@E@ d?yl(sl?zbe) ,ql, oft whichearel myrerzgfulgz mobrpatated by
., an et hano sol vate or net n SO ate

wiefpisaee: addthelt PolrcalE EFb Ty eﬁt"ﬁ‘g ﬁrﬂp&r ém@q andbook of

é@?réizwes %{D%tﬁl'ng 'ﬁmﬁﬂoﬂa N v Y‘oﬁ! ?tIe%PY B'ilkl(s9§il) which is

S era’b rying and expodure ste

pﬁélfeﬁfﬁiﬂghhdbr@or@ﬂe@b?defemﬁtal ner. The exposure step nmay
be erforned subsequent to the drying step. The dried
8kmy optlhenamary peefarresk cdlison, aalyBiiaym e 39¢/pHnAkgsphorous

o) pORS T 0 P, S 0o,

C USBinG MBI hRN s@ffesaﬂﬂyluﬂe lﬁﬁinﬁlhﬂ}ﬂloﬁ*}m (ADPOR mcﬁedul}ir sieves
Forml1ll SNAC, to Formll. An ethanol solvate of SNA

magpd bélcpale@m@hmwter@%’:Q)dé@ll@méard@gms| a@écﬁubﬁltw&rmﬁﬁerably

SR HTLISE SR B S SO B, PR e

awol&%llérl SV " ate 8APO rhdslecumv Sievey, Maemamemusﬁmed SAPO
Formlll is a trihydrate (i.e., it has approximately 3

modadecuddr swxesr per nol e of SNAC (aI so referred to as

S rihydrate ) b e at om. .

AN o o o I8 ik eivpadif. e A R SR of ffibgrbip many of
SR 8. $tdnf GONREE 3DV, (LrePreserited B thL@NpIkBSS oRA1a, on an
According to differential scanning calorinmetry (DSC),
Fanhydrous beas: a nel ti ng point onset at about 198 C (see
Figure 12). Form 11 n XRPD pattern
substantially |dent|caln§gﬁﬁbgf§§ﬁ%mn in Figure 11.
Characteristic XRPD peak | ocations (expressed in

degrees 29 0.2, 0.1, 0.05, or 0.01 29) and d-spacing

for Formlll are provided in Table 3 below The XRPD
peak | ocations marked "(U" in Table 3 are unique to
Forml1Ill. For exanple, the peaks at 6.69, 13.58, and
16.80 2Q 0.2, 0.1, 0.05, or 0.01 2Q are unique to
Forml1l. Table 3 Characteristic XRPD Peaks (expressed

in degrees 29) of FormlIll of SNAC




Degrees 26> 0.2 ¢ 2Qd (A) Degrees 2Q0.2 29 d (A 6.69
(U 13.20 20.56 (U) 4.32 11.31 (V) 7.78 21.32 (U 4.16
wa 30058114y 6.51 21.60 (U) 4.11 16.41 (U) 5.40 PGI/682008MH16199

3.77 16.80 (U) 5.27 24.84 (U) 3.58 17.91 (U) 4.95
2613341194045728803101992(U) 4.45 30.01

prepared by exposing Forml, |II or a

niemnjatmg agenb ol ig Be AmbayPTBAles of Rmsmm@}e @f I(MbcélyPé)@Z and m
7 850/
0 £ i, Bopf 18 o S5tterdtliy o, s, SRE B oreliied fiomy p 9 435

FS”zﬁ‘id'ﬂ tepreS@ft tRXMOR RactioR GIAILIP akBNI ReteRiIRBRAN 9idRY, where M
exposi ng any of Fornms I, Il, or IV-VI to an

emvi mmimtectedvﬁm ener &ff GraupelAq UbAdIR, I, 1¥B),\G8, VIB, VIIB,

i G LatmRune S B e R aile IAH R orugeneh Bitpreh i selgied

WM oddf oftthE gfﬂi’ip%ﬁl@h&%@f estcoficd ve, Bl €k, ¥y, Vi, Ni, Sn, T,

significantly greater than 15%ww, the naterial is
pZefaad &bl In ar ergbodimentyi srpreaterribian ommlalﬁ'mq 2, anfle, y and z are

t h bout 15% w
ratester fran S edielT Bty SRl sy od BRGry BrFI, et D1 to
S&I%at t Oy {84t Biak 0 6 abor 0, ﬁnyamrtﬁ@% B8y b @;1/ 0 0.5, and

relative humdity greater than 0% and preferab
gisaatler rapgeaef fHoro0.200000. 5, anora pefifréblyine kst fror el 5t to Oy, el id from

Pt b wis RomCb iR Groal s Bogy S Borm 1 11, T
V' of golhGi96r AFRIRIRH §1e%\|%§i?1é&fallg ar@AP@rIﬁolecular sieve,

I
kereof Accordi ng to one enbodi ne orml is wet
grtarfuﬂrmtlmbn irttee aFSAROI ¢dtalpstpdnt éd usayinsaobsetjugra hydrocarbon

d'r t. 50C to obtain Fo I of SNAC
' 3 3f ip&? oldin(Sn s ﬁ@r thith HEl 47 Nee ?Ikm 499,327,
'ﬁé‘%’ 23%92%5'79450&@73’396 ¥'099f16§'\'%(?719.f66§ 53&%%% dzstzy all of

t o an” envi ronitent “having a’relative htum
oﬁvhaﬂi%re hé&bih fullP Ucoffdthtedby gferateer Ndmelim#ingudkhmplesiof SAPO
tlmeto |eId FormIII Anqgt her, net of preparing
FROleRAlaEqexes Y the pvepHiopn I\&’COB? 0 anpquplipigion of

t

?ﬂISP} RO, SR I SREOUB RSO HAOYE, SRS Kapo-
yB&l SIAFOF3¥, ISAPO-[3BZBAIP6136 ISAP(DHW SIATD-Be, SAPOactlecSAmO 42,
crystaIIIZIn rom wat er . ¥7talsforrred may

9

" SBPELiES, Pright e a@rﬂ)@e‘”ﬁ)q BARD47, SAD-SoyARgOm, ALFO-11,
dr,
I esT@L%n %ld BP,QZ\LEE{ ?};3 %? eééW??fsenq{do%g gFRd Fhetal

peantaitdg rAolphaimnaeesy ithen?éﬂf dthamﬁe predtrredsmolecalar sleves include
tabl et conprl sing a directly conpressed m xture of

FORGOT Rl COolsian ahdARD-1%SAPQRE, 8APG&5.a3ARO-4dn HARO-56,
DHBERLEU SPbly RS5 PR AN iy B FRiShro-1s,

CEAPOs34,i ANP(R34 Ginde A IPO-C) MRl SEEE] Foiiaiiing m@l@éulﬂesleves

at least 50, 60, 70, 80, 90, 95, 96, 97, 98, or 99% by
waietriof, afl ngest praferpbly ese ar @ eombisation of SABDGH: andfAIRQAS, and

h. | di |
Bl SRR SR TR SaC Form 1 v [ 74

Cromtpl | 1 nerpeh ¥AMo@RdnOtHR Iﬁélééma?’u{*&el@ aRNAEHrONE: material
Form V is stable at roomterrperature Furt hernor e,

Fbaving Wwo or moss dl‘sbmimhesqs rof &Q@taﬂmq stitichireswithior ene molecular
t her mod am cal ta th I aty anbi.en
cﬁlﬁIfﬁ tcl OSItgR,. o 1P€lardl $‘N§ NolSar sieves are




scanning calorinetry (DSC), Form 1V has a nelting

poi nt onset at about 199 C (sgee Figure 17). Form IV of
wEbe g5 an XRPD pattern substantially identiPel/Us05/016199

that shown in Figure 16. Characteristic XRPD peak

| ocati ons (expressed in degrees 2Q + 0.2, 0.1, 0.05,

OHeLRrifdd ZQhea®. PagPRAgplichtn SeianNY/ @W@zmm/ﬁmadAugust 7,

Tabl e 4 bel ow. The XRPD peak | ocati ons nmarked %&

T200k PCTPabligatiqnéVOo06YA07\pubkishedeSentpnksr k2 an@ PCT

Senicahin Wiob 9835 ipBShehAemh o ooBs, Siiek o Rl oy

PaRokAXPDPRTSntd) HRCAARHIS CAPU S FATLPDLY id IRHCIS have

Form |V nay be prepared by héating Forml, I
oan \AEIoﬂralﬁ‘mkdypaa amilh>X>RARQ@-3¢Hes eoCHo framwnﬂet’yac u rIe another

bet utl r 150 C and t nmel ti.n ol nt
SRABSBIERE, U b feEhBh 67 REmPOSep ob RO BTG bRk of AEI
eIt £hatWkltypls, ?Mé&amm&%oié@ﬁhﬁae&%fa ASatéhnfount of
dry oven) to a tenpérature greater than the transition

t éﬁh%Maweﬂ«afype e Aé Somewbakdtypat andingdre ipaferablyghe miodar ratio

It| ture of SNAC (e.g., dehydration
ﬁg’@ &%&ﬁgh%é of 10 C/min with onset at
amEc;#%ﬂ:vAf@aﬁ@th#ﬁE" FormIVis forned (e.g., for

r formation, Form IV can be cool ed
afid22kcover Gdnerpll)] mobeulpr smeed anenswﬂiesmad dlysthe hydrothermal

pr ovi es a 5}1::0 armaceut i cal conposi tion containin

I?Fyétta @m@ Wﬂr@P‘PrSlo Pé%‘érFeB alugggnuny g soggre Rt g@%?\gf‘ous a
t d 0.

S g\l‘% 1%10&{ Ya %H l{ﬁﬁolg( l%gfrg ang % D%y el Blinid g éilpound.

andl - ate of SNAC Form
Ciypically, Im&ombir;anonpdsf BauroesVob fsillsNAC alwsniaum and phosphorous

met hangl -wat er cosol vate (approxi mately 0.8 nol es of
nﬁPWﬁV WHE 9N SROBY toiEP ﬁé&%eﬁgeﬁts déoroPn%l\ﬁC}nore metal
A | ) y
rEpRbiGdokfolihgs, BAEIe el RRRLAN SRR [Bhofpehy ined
Fingthr @n 2i2iprt plastio \buch eﬁhlﬁﬁlytm:aﬂaaromﬁﬁnﬂatahér]mated under a

substantially identical to that shown in Fi gure 21.
crevpallizations pressurPDdpieRperaiEss plopiatic o% miged &onditions, until a

d O 0
SSBRETA "GP, BesnOF ol D) A 5 g
peRIcedsda Pattivntr) Fk’.&fekc&dnoﬁe Wldcculani{®lis eddedato ahel yrihissist mixture.

Form V. For exag&l t he peaks at 6.59, 9.96, 10. 86,
13 Bquidjportian ofidle swntbesisypyixigrepls wympved, dasanisd, of terluged in

paShett 1 Be aSoail PR By BpRERE 7 bS-ER polspute
Feiete Yo Mish Ry mfo?u@lﬁaﬂﬁ@fcﬁﬂtab&d owivts ttld lshrn@tdron differ&NAResh liquid,

(e.g., 'V or VI of SNAC or a m xture thereof
( &pepally avith waten & oWaslongstep, fiera opeg P)mmmas ¢avepdinglon the

AR o PR S B RN e

sudpgdvanl | & 1syalks esptiohalC QITRERELE ibis fﬂr@&sg’fbyﬂ@d(ﬂﬁg ifroddditional

exanpl e, FormV may be epared by preparing
sﬂpmuémﬁdolmqsitby dﬁfmeﬁwa;m@ gteps ﬁmnmhe-cmtaihzedl molecular

f SNAC
et frearordy By chBehol h riuediod anft s il PERBlablYG the
t BRIl k108 s ﬁt&ed udifls b FRY Hﬁﬂp@‘vﬁkb‘ 6 2 aﬂaﬁﬁgeer{a&u@@stal
as in an ice bath). The resul ting prec;gltate can

f silzt:cémbbca}ad s1dv¢ paiticley SpmPFany rervaining lagusdpdréiop ithad ata@d:ontam
loré. g i brati élrof For 1I-IVor VI of SNAC with
’(EP%ISIZeﬁ? FAABIEYC DR Svet hanol is substantially or
conpletely free of water. For exanple, FormV can be
prepared by slurring any of Forns I-1V or VI or a
m xture thereof in nmethanol at a relative humdity of
at least 30, 40, or 50% (e.g., to cause precipitation
of the SNAC out of solution), and naintaining the
slurried m xture at anbient tenperatures for a
sufficient time to formFormV (e.g., several days).
Preferably, an excess of et hanol (i.e., the rrol ar

o, a PR IA 7~ " e " N 1
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Et hanol - Wat er Co-sol vate of SNAC Form VI [ 79]
Crystal line pol ynorph Form Vigof SNAC is an
wetwanoil4ivat er cosol vate (approxi nately 0.6 noP€BUSL005/016199
nmet hanol and 2 noles of water per 1 nole of SNAC).
According to differential scanning calorinetry (DSC),
FeoomsV! _has 1@, pRd it dieriBd dine N tHE imAécudl Qibived € synthediged by
Figure 27). Form VIl of SNAC has an XRPD pattern
S :ﬁommagm irgaictign pnb@ncu aaynthesis haxtumﬁ@fvmsqumceﬁpfga;ﬂn@nzé source of
racteristic ggak Io tions gg { forabl
daB R ustero! prorihgows i R SARRERA et pryfiggoly o
f Qfirdzeh MedhtdhfhgP rcﬁ‘ b‘érﬁ'@ dtehﬁ)lé'fﬂf@' th@ntb efTRlY. phARuMBYD preferred
peak | ocati ons “marKk in Table 6 are unique to
FembodimenE aesudts aimp rtlm symtbemaiisa aaﬂl@aamnmﬂms@hateiz:rmalhne
and 16 88 2 or 20.are un
ol ot Bt it OB ot PoSRUEls, FCedid ) the
§y1ftﬁ€s§s Rk, frﬂrtﬁé yllys@fhz\gﬁ‘lﬁgléc%@dr sfeQk 8 tHbn P@iﬂox}é@ or 1solated
prepared by crystallization of C (e.g., Fornms IV o
abyrifiktraiion, d:dmﬁnﬁagait)om‘andfmdncwtmg.nol solution at a
ve hu dity of at |east .about 30, .4 r 50%
FRk armpl o NopintioDe <Rampiss ohrBEsH tarresy itudin Hhgates, famed
S ti f(ﬁNﬁg f NS
a%?#iafuo?geﬁ% %éeé%? OS?ln2 et an%ﬁ}eg?ogﬁr% és%ell vﬂlecohﬁm di tlglkr New
ofYoslt, dndaSABaDGIE MG, séidon composadarmick as ltétraglityh erthosilicates,
resultln solution to roon1 rature o | ower,
| Forawample, frRemethytARhosicals TEEBS istracthdo Beviidels s,
f r
%ﬁff*’l%??ilﬁ%gaﬁfq%?°¥o§%% e hre B oL R nHIE IRGBRAEAD ol
havdilhbley fiofn &tI. ldaaRdnt adeoMembliys, 2Uilmingt&f) IDelbware, silicic acid,
ex le, Form VI can be prepared bg}addlng ny of
-npet&) silérats, R coprpination therpefe fhsiprefered sggee of silicon is
nggﬁfgl ing the slurried mxture at anbi ent
tenpera ures for a sufficient tinme to form Form Vi
( goa@5] sever aondayising ckamplesof blungnan!sodroe®yindiede aluminum-

recovered, e.g., by vacuumfiltration_ and airdryin
ABDRBREES CORREI@B] sushoisp Alyminupyedkexd %né@rasxaén@? aluminum

a \ Il

ns%g?o& %gb%#nllﬁg&lt ?Hgs t'g %ﬁ&ﬁln%@ idke)é Sgér?glﬂla altgmnate
bﬁs&ﬁb%&ﬁhﬁﬂ,@@ﬁﬁﬁﬁhﬁd hluﬁf1nﬁh%@cﬂl@11® or hily @oﬁﬂﬁﬁatwﬁ; thereof.
for a sufficient tine to form anorphous SNA

Alopistesisd sense of almEnEs lbesqyd@ﬁaf&l@altwaa@ﬁwrya{th@gnroduclng

F V f
s St ok i drshous SNAC. [83] The

CloR6p! S Pr eRarladithy &ainplis dhehaRpRsenE Bhireeevhich ma ay also
procedures may be recovered by any nethod known in t
aincludac aluminyngeontainiie phosphotpss £geIpositions, tladluée mbpsnlngé)us—

in the.present .i nvention include bi oho act i
. Gt Bi G Raie Ohlpe pryEOlioin o R oaoe Fsigh Sreanic
Nghodphel €dudtP. aPeftdisiid os;ﬂﬁ&r nMRee| ngsﬁa@ﬂlneag@lnt gmorphous

and therapeutic agents. [85] Sui t abl e bi ol ogi cal | y and
c klkminepHopplzttsi weh ag AtRO4, phbspherous raligrar qembingtions dlepreof.

s Dbt i MRS e R loE: By yhen

:"‘Pi‘&dﬁﬁﬁ% a%h@@g%ﬁgﬂmm@gwar i des; car bohydr at es;

pi ds; pol ar organic nnlecules (i.e. polar
of@RTi c rml d‘cenip&mQaagemtg are gaylesadlyl mnpmn@ﬁhﬂaabtoﬂﬂﬁ elements

dal ons r |less ot her. or i ¢_conpqunds; and

& Gro U o Sk L IR P LRy e e Pk gy Phgmberus
(or which pass only a fraction of the adm ni stered

dose) through the gastro-intestinal nucosa and/or are
suscepti ble to chem cal cleavage by acids and enzynes

in the gastro-intestinal tract; or any conbination

t hereof.[86] Further exanples of suitable biologically
active agents include, but are not limted to, the
foll owi ng, including synthetic, natural or reconbi nant
sources thereof gromﬁh hornDnes |ncluding human

o o I T




grow h hornones (rhGH), bovine growth (hGH), bovine

grow h hornones, and porci nejgrowth hornones; growth
wherosona4F el easi ng hornones; growt h hornone r ePEREBI095/016199

factor (e.g., GRF analog g); interferons, including a,

b and g ; interleukin-1; inter |eukin-2; insulin,

| Bsbsdi B RAfikIoAS, niRY i freferddlyaiitrogond oh Usephorous, and most
reconbi nant, optionally having counter ions includin

z preferalsly aiitnegenc dlypicahtemplptingnsentued Gravpoy A f thekeriodic Table

h f , i ncl udi | G-l ' ' '
CRf Paper BB sanisibaris STkt o o AR ol 3h Wk or ayl
C BRIVA MR frigPom 10 100d 850! ASmYyein@lHhore @pefeiably ¥@hyl fo®\tarbon
nol ecul ar "wei ght heparin and ultra | ow nol ecul ar

wefogist Hepprefameddemplatingagenty arelni@ogeg-coataigng cempounds such
por ci ne aq? human; erythropoietin, atrial naturetic

f 4L RGOS AN ﬂﬁgﬁg?wﬁﬁH%@PWﬂépngﬂFW¥bdies; somat ost atin

p (fdz%?_se | NRinBi dafetnarf BhBRGERAT (YRR, Nin GRNaEBSIRIR) are
r

easi ng hornone; oxytocin; _
| eestrésentzil ngy Hbe ngsnerat ebmawlh QM orwisre; edch| Ri &) Bydrogen or a

stimul ating hornone; gl ucocerebraosida

© By R B R tRieH Gy SoFRRY P08 Ay ARG Huelkyl group o an aryl
Cmugsm'iﬂgﬂﬁo&aﬁ QR RS &drbon Glof¥D! 08 dinbBuinRAl] tHE8Giplating
di"sodi um chronogl ycate) ; vanconycin; desferrioxam ne

( BESKs inbluslp hompimaioesf ona ol uwire quatemagy amaeeium compound(s)
al endronate, tiludronate, etidronate, clodronate,

paRd aro et of RgaRR%rdtt & TS AR S cadr onat e, and

p ceuti | e I e igbly
T ot o SRR, W Rk Rert iftide terraallyl
Nianhadnéym gempoundninohatieg sdtsathechoditsach asdegahéthyimammonium

mal tol ate); .acyclovir an har nmaceuti cally acceptabl e .
sﬁPWO‘EWéﬁ%%F‘%{‘% .S?gl’fS,t{laregffg Tho pretes) tawrﬁltl é@&%?? late 1s 2

h N A0 ¢ 2 : N .
AR erghnen AR St S BRI pokidS AEAOR) and
geslestheleaf, pdrtionlatlgiwien pridugingiass APO andleavlarsveal s
including antibiotics (include gram positive acting,

b dal, |ipopeptidal and cyclic peptida

antd-hi ot i CS 4 Nel udi capt |: [ '

aE@‘W’ ungal ‘Xié%ntc?;}“’%? lgﬁpnsg%}% géﬁgi%ggé{,v f ?gtgl%reelm) %I’c&lalaréﬁjeves
mMdiRtidsed adoveOtypidally| @iee off invere! cHeRED] - reagbris @tk added to the
derivatives of these conpounds; or any conbjnation

t lyerstadlizatips 7qesged coyr AYHPStso TRIRIOT eAfiss it e pHIZati o 15 S siaptially

R e R e S

angikhes ieredirraanto, adoiier agisel gepagre frons tie @attionuvessel or the
salt, such as galliumnitrate or _galliumnitrate

noessel i whish crstadlization opgirgand andegsalankisghben added to fhig other
active.agent. | S, acycl avir_Qqr pk I.cal
R T e
AGRehHaD gedobnty @ RtRUlAGE fBTREd M8 HheredsaethaGbéoierngne tof the
i's heparin. Accordg&g_to yet anot her enbodi ment, the

I

acnolealargisve drystalm end insreapththentald of tha syothepised modasylar sieve

88 h tical it A i
L SFIstlS. o MTE T e igcB g PRBREY Ty Mt S el st flPeptants
Thet §flel 8 d92a8fad iR AR BB ePthatReMsSn thak®dm&ttion of very
particle, such as a powder or sachet. The powder nay

bemiall panclésointe &frger aggtdigetes of aol¢atilarisievg pairiclesa or i(Zusuaface
and adm_ni stered. The lid dosage form so,he a .

C GBPET e gy vt Pl 18 Y RReRasR of BBt sieve
sem -solid. The solid dosage form contenpl ated nay

i nclude a sustained release or controlled rel ease

system Preferably, the solid dosage formis for ora

adm ni stration. [89] The powder may be packed into

capsul es, or pressed into tablets, used in powder

form or incorporated into an ointnment, cream or

sem -solid. Methods for formng solid dosage forns are
wel | known in the art. [90] The amount of delivery

oy o o o T - Y Y L




taken up into circulation. The bioavailability of the

active agent is readily assessged by neasuring a known
w@b@sexas ogi cal activity in blood, e.g. an i nPCHESH05/016199

bl ood clotting time caused by heparin, or a decrease

in circulating calciuml|evels caused by cal citonin.

Al patiorb.efTlie agdiegdtds sithebhiogule ¥Ry S cﬂfgtalshﬁe ﬁ&ﬁl 4§ily recovered

agent itself can be neasured directl [9 oy d

dob.‘ag@llﬂmwn Mmqﬁesf b ap fidtratao ou throwgh afﬁhmqapssqmmss

S S ex0| I en arrlers di | uent
gjnog zer s, ﬂ%ﬁ‘é@ﬁtﬁl § (%ilsﬂd’gragy ROt Rng or " with any other

dl %@é&ﬁrtéﬁbﬁtmﬁ’ Hdalt ﬁgedaiﬁ%’é §yntﬂe§f@ lole GRYY ?l?e of the molecular sieves

pl asticizers, colorants, filmformers, avour

ag@ﬁ@@se%h%’er Vi ohe embodiosing dlocetiants @8 a(kiedfta(atrﬁﬂlia&llar sieve

and @}% nat i on. of an of the forﬁggm ng

B ’%}“X Resoalisie; PUBor pre (o FHCen tsOBEeE) § phosphorous
acs‘cﬁnmea% Qe 36
Remi ngt on's, The sgﬁgniﬁe@gﬁgﬁpmgg%%?g@éﬁﬁ% dlpthe molecular
(Cﬁnmb@ng Aymh¢s1zml Il 9héh needdt fpreferredl 8bodivRalk tHbI bﬂocculant is

cid %’ht @T f}Er ein | ncor%at ed by reference. [93

SUTTEDI € B S¥FECHS dnkriee %%ta%ﬁthn riag eeropged from the
St @hntfinatdal 8t | ( S
and | ace{[ose)af Oglgb%liﬁ%?%:z)lfcz? &%&8 af e g’hﬂ{ﬁglr %t% source, an
n aitlummunamwczw andha tentplgfingmgestu dfhe&?nthéﬁidd&nol%@tﬁhﬂ%ve is then

[ 1 ul hyl [l ul
I na%ﬁ?l W%ﬁ b%’:(ogon%@“%}ﬁ%f ;E’ftl;ﬁﬁﬁ) ;ﬁﬂlegq?y;%plzgc? moliec?l?aelr sieve is
et\pﬁ@h@d} | a!nﬂl ARioBAN 10 §1§t isl 8%&1 g}rﬁﬁk 2 le'gg %Q}’n remaining

i ncl ude, but are not mted
d| Swmhdﬂze(dsmb]ecd)ar s(levagﬁrorfl ineekdiqudl bbm@n i m@s@hih@m@l tlixture.

bb qn dio H% [95] Suitable disintegrants include,
L[ fﬁ e not Xfl}e fEdmeRy tresrefhllecculpstsi beth sinewgenic and organic
glﬂ/cféeﬁlﬁﬁtg Il?&%ﬁiﬁ@rﬂ@!:ﬁl% d%ﬂﬁlﬁ% aﬁ)nvql Gt sl WS form

l'ul oses as puri

rren:h)}lllhielhydtmm pEesipitiRsC a Dwxteet Mh—lfr‘lﬁhhg" @&@ples such as

al gi nat es, regel atinized corn starches, and gu

( ny@ - spliate, pobt (Alvmdmgn ﬁé@nde)k&pélym q!mmnuaw aineh (111)
| cuRgReau R0, QUAEIROAES Mol SR el BBt

b\sctivetedsilica). i Thet 1ot Olassh f Ab@aldn&URE: @}sndsm@ﬁc flocculant, for
st ar Chl)g m_crocrystalline cellulose, |actose (e.g

| SXeBRlE: rRApdene cxide ypplyserylatuda r VD), mpm’tlailyl hydrolyzed

°§5P/a%‘§‘a§ft*@%?*%@%b%‘m° HT Y DS SR st e 4T oot

| ipolyethgleneimias QREDG lﬂﬁyaérylﬁhﬂercattﬁﬁle@m&% |€§%}Hn?nethyl

stearate and magnesi um stearate), tal ¢, boric

séelats pllpside(R] b @nd pobt @‘ﬁ-@leﬂsédf‘(mylpmnam’re iodide); and

DAL B B Bl S PS5 S gt

| Qattustheun BUEat@)] 8ndloi high Thaleshl
su(thf ate, hydar%xyl at edlgs oy ecmelémég%iugfégég% ségrep areg by a

nw,gmrmpg oﬁforpxabip;ay@mtb )hjgdmsdﬁdlamshgmbptﬁyacrylamMe

L5 FA ) Bk ST TR R Mo o
PRAGENIt IsNMRRANE thet 813 ﬁH&!ﬁTHnt &isE®GE IWited Q?IQBﬁomAddﬁlbnal

the purpose of the particular active agent
t mfgmatnon dincadcolatio hedisenssed indT. Cad)aitoma f&@m‘nﬁ'lowmﬁah&gment

os .t i's, a pharmaco i ca

PIPRG i Rpeo b Rich L buatonehin Gomtse et diemplasys e Bdison,
anount However, the anmount can be | ess than that
anount when the conposition is used in a dosage unit
form because the dosage unit formmay contain a
plurality of delivery agent conpound/active agent
conpositions or may contain a divided
phar macol ogi cal ly, biologically, therapeutically, or
chem cally effective amount. The total effective
anDunt ~can then be adn1n|stered |n cunulatlve unlts

T M | Y B L o " o a1




met hods known to those skilled in the art. However,

because the conpositions of fheinvention may deliver
wacewsue1agents nore efficiently than ot her conpOBUS10051616199

or conpositions containing the active agent al one,

| oner anounts of biologically or chemcally active

ageit Wildyag SHRS News atbrk,Np.p270pr19d0s atichuRi fully dhem@porated by

delivery systens can be adm nistered to the subject,

whefbrenes. i | | achi eving the sane bl ood | evel s and/ or

t tic.effects, [101 L Ly, th i ght g .
BT ©oE SRS S AmIE Rl 0B Bt s
Ombxthrd £rdRPYa1AD88H In 8 drdiel 6F 8lU1vtof I00MYAIRBEu1dt babed on

about 300:1.” The weight ratio will vary according to
t bxpeatedi splid agalaculamsieverprogdient tyidd| paeterabiy befweem 00gr to 5 wide

oAeEai Pofiien Septence i SuPPue Rt PR Idh P rofersbly
debhV€bY 108 wRbPbRed 68 kkyectditkoil BdIeAAr)si Ve tprd@cagied Sin yet
particularly in oral, sublingual, buccal,

i abothetuodteodinent itis podbrebledhatrtbe pedduct slgiry ahd/omfloedsnt are

| i. nt | d | t 10 T,
C A o Louiie conEs Pl PERLGHITR D SRECRT Muhs dfBetveen
ang MRefdl. (od MY SREdd e DrohiRPsIaAY IaMd e flocculant is also

chemcally active agents to any animal$s, including but
neteftried. t@uk ¢an rbéaves thefliecalsted Isievk stagingnfrontliestotad ogkture by

oSt cigado o Miming of S P AEr B Sl B pHET AHt e bauid
ggkfilslwgi \g tef) %V%’Fﬁ}ﬁ%ﬁéa@é&hﬂécﬁn@\ﬂ%@%ﬁ&%?b&ﬁ fiRdlly recover

em c or biologically active agents
t batcenmteifitgdtion be filttaionb dhdesttliny efithersigvervde tde fras seconds to

effective by conditions encounter bef ore e actjve
adays hopueredhs selthing, ¢an; be, a%??@t?i%yt ng & lﬁlwaiﬁﬂoeﬁulam-

i . ' ol s . b _
- e B0doHfan e AmiBiiy Aaddold M nERTROShirh Reperabie fnd is
t pesferably adiiet] ndssa eoktion Pafhouddilaasdlid fibbelam fgousedsthandt is
conpositions of the, present invention are useful

i n
o PEFTETblg i stbstapipdly happossgersstioceulsnt salppign it papared by
t ' jd : del i verabl e, or those
f g&%ﬁ@@?%%@‘ggﬁéﬁ ’u}“vag?%‘%" desired. [105] The
CPOQ3A}i t i ondn eaePrdfairdembedineny dhu fiscanteht &C b ipokymeric imine
agents have utility in the_delivery of agtive ag

t .
t sudepepolyathiieneigine aln pethenprefierd; embefimgnt, é‘%@gcgﬂam is
. : Lot ity of . : .
LSRR DLy D8 Y Ao
dehitwefeye RaAtainsDedrh et 0Caafbdaeatompy prefethbly frael 1 1et0d ogbon
nore active agent over a perio

d of tinme,
detdmes Mosg PeesarpilE fge hto  akop awgm@ anllggloﬁﬁ%ré%e??&ly fam1to4
g;?;“ Eg% gﬁsl?égé Igfﬁaﬁei %f‘h{iﬁefﬁg%roo%%b?‘yed delivery) or

1 such "as’’sust ai ned delivery).
[ }6§35) Anot hay yeirarsthereahbedimehe the EBedtlarit iy eNpolgethynitnine
met hod for the treatnent or prevention of a disease or

f dhatadhi repiesented dusithedfadleydng| geyeesd| farprdast (-NEHGH2-)m -

t | i tahl e .bel o i n { pal .

A CERNER o h SRR S Roroprig B AR andHis from 0 1
I VROt HhRRerabiP &ohd 1 G 2000 cations for active agents can
be’foluhd in the Physicians' Desk Reference (54 h Ed.,
2(§0a86] Medi cdh afitberembtodimgartpthn flocéwant of titsrinveation, mgferably a
whi ch is herein incorporated. by .reference. The ive
O eReEe b5 & BUTeT PIRMANE YHERT DaMafigd 00 1% about
fragnments, mnetics, and pol yet hyl ene gl ycol -nodi fi ed
derivatives. MOLECULAR SI EVE CATALYST COWPCSI TION, I TS
MAKI NG AND USE | N CONVERSI ON PROCESSES FI ELD OF THE

| NVENTI ON [ 0001] The present invention relates to a

nmol ecul ar sieve catal yst conposition, to a nethod of

maki ng or form ng the nol ecul ar sieve catal yst

conposition, and to a conversion process using the
cat al yst conposition. BACKGROUND OF THE | NVENTI ON




[0002] Aefins are traditionally produced from
petrol eum f eedst ock by catalytic or steam cracking
wEe@sasHes. These cracki ng processes, especi al PET/EE®aRN016199
cracki ng, produce light olefin(s) such as ethyl ene
and/ or propylene froma variety of hydrocarbon
f ?@@@'0@9 Kprefdrdbty €0 akHht R0.ODY ke ﬁBo@@OJO@DOmbwpreferably from
comodi ty petrochem cal s useful in a vari ety of
pabmﬂ%é)ﬁ)Oftorabn'aW.‘r(gOQﬂ and imost prederallyefforg H‘bﬁ‘ﬂto%f] 000 to about
Cﬁgﬁ8@£ [0003] The petrochem cal industry has known
ygenates especially al cohols, are convertible
' m(B';!iggﬁlt tfﬁ%n( Sampl&e’ 8f anBlyRiyRnAHmet eAbRalae emclude:
aval | e for produci'ng oxygenates including
f epickiotaltyilin anodifiedt motyeﬂu(sflesynmhesﬁtbogadgtedlemowﬂiyﬂqrmne
nat ural gas,. petr.ol eum | i qui ds onacepus
T LRy o SBAREARERp o PR Ait fpine)
Hcttlﬁ ng*ﬁﬂ HE»I e(l'ﬁlhhy@%@! ﬂlﬂ'lﬁmetﬁyﬁkﬁnﬁ]ﬁl@}mtdn@n poly
synt eS|s nvo Vés a’ conbustion reaction of

n leh‘feﬂiyl&@ﬁlﬂﬁ cmtch}ordgtdham ethylehedmnurg)gen source into
h drogen, carbon X|de arbon dio

i.de.
br od U PTG HIBPGEIEE, 4 & By ﬁamoﬁlalﬂa preferably an
' ﬁl!le%qg sGIRRAYE N PARhed Eﬁﬁgﬁl O ﬂ&ocuﬁﬁf pie fa&@éous solution
ormng or a conblnation t efeof. [0004] Met hanol
t hediprted ertheslatat. cWitlouf being ibgtnd o ey parpedaiugieonyn ;t has been

typlcally synthesized fromthe catalytic. reaction
hyerndghef, dikiiop o4 theomelerdar sifv %%aa%%w%%v PG ragoverpdausmg a

r %Sélﬁgm n,pﬁre(raﬁs Hfs?ﬁﬁp&?oﬁﬁle%&@&ﬁﬁroﬂgﬁ%l{ﬁe Qﬁ}@l yﬁﬁs benefit

I'n one synthesis process nethanol
plpﬁd)lmcfoﬂs ifiithed irapiop et in §iedd,i ad actlaWaIfgnstmelskuna/ to be stored
wat er - cool ed tubul ar reactor. The preferred nethano
c derasraxiended pereedkef time.general Iy referred to as a

ol -to- gl C
R
| b aF}fHﬂﬁ eddimgebhthe raemp&dﬁm optiepyoderalar isidveeIn a preferred

presence of a nol ecul ar sieve.[0005] There a\ﬂﬁl‘?ﬁ
diefrbedispant.¢ WeWesmm@@meahasSaé%smv@mraRgf‘o Qgu"2 to 10,

YTy GEDRLPE oD A ARy e oo

Mad 8C ﬂﬁérﬁlye&%%mﬁbﬁ@nﬁﬂum@sbdl&ﬁ iroa vessell an‘dehehgeﬂﬁpreferably
mol ecul ar sieves, carbons and oxides, are porou

solhlddsau’o@ganngs pressge,db adiempevagie it fflzee@ngﬁa fom about 80°C to

Sl e S S
B o Fornl Bl %té'i 1n3§ 'nfo“fénc%lah‘ %ﬁcva |1s HPicaB R hﬂﬂle&ﬁ%egr up

oxyge nate Into o Pat"ent . 5,36
des Gé\rebzﬂSNéeﬂte, tis elurdiioa ofmmclk rsamali;e dépendent 28MhS tenpperature;
convert nethanol into_ol

fin( ; JU.S. Patent No .
T PIEBOE 1, SERRSSENTeL S O E| GRG0 e AP cerystalline
0 Y

o b AERG Efct & Bin catﬁ%%@“?’??%?‘%#aﬁf S Blend flocculant s
Zﬁﬂdmdueea' to {hishuey,itheymtheaisdnichabaZhe erystdlliic Ralearisr sieve is
No. 4,079,095 describes the use of ZSM 34 ho convert
mabemrrsoversd thydenyc stpndsid srcdniase svall KRowR 18(tRG |ag 4Ot feprple
B{co@%fﬁ?%&%bp W ﬁ trﬁ%he %(ltel}g iv ?ﬁé%néﬁ‘-g% %ﬁ?&flh@ﬁts the flocculant is
Clifsddlckd fifo ﬁie@ﬂﬁh@ﬁhﬁﬁﬂh&tcﬁ&cﬂpﬂen repr esent ed by
ALPO4; and U.S. Patent No. 4,440,871 descri bes

si | i coal um nophosphat e nol ecul ar sieves (SAPO, one of

t he nost useful nol ecul ar sieves for converting

nmet hanol into olefin(s). [0006] Typically, nolecular
sieves are formed into nol ecul ar sieve catal yst
conpositions to inprove their durability in commercia
conversion processes. The collisions within a

commerci al process between catal yst conposition

particles thensel ves, the reactor walls, and other
reactor systens cause the particles to breakdown into




breakdown of the nol ecul ar sieve catal yst conposition
particles is known as attritygon. Problens develop in

WO b@snenavery systens because fines often exitPCES2005/016199
reactor in the product containing effluent stream
Cat al yst conpositions having a higher resistance to
al%(ﬁiﬂ I on geRerRAiitibe We theffei®atagh BF Hqtiid D lligaid Medium and the
i proved process operability, and | ess catal yst . .
c pamoastngd ofhflbmihgt redfor teapldte forpurpeses of iUan pateat engsification

d therefore, | N { i t :

"0 apRenge cat Sten RS AP Rt AhelRE (o iftigue as

C%lﬁ{%? tA £ AEBQAS d £ Rlubr BH Ritedisl] Ml sihgte, ok f6kted into a
a

catal yst conposition attrition. Mlecular sieve
c aaraply sfancefinp @eht | BH< 24 rMidrobatange by aileblsi fiemgCan Instrument,

A T e e
F’%{R'\Jré‘s%{sé& %ﬁ‘(&ﬁ&l@%&&hﬂm&ﬂ&wﬁ@@o 9070t BO3C/RROBeld at

discloses a low attrition nol ecul ar sieve catal yst
casplisifn drhouss oguatilsthet Weightz efl this Isewpleabecomsy onsignt. The

has not b fully dried, ially dri -

C ek Ao e prrcsg i o siePipeEinier o i el B reated
i . t4: i i .

e

mbksted e 80%0/mie fioat ABYET toc 65956'sartdi eld pt 680€e dorbdy hours.  This

controlling the pH of the slurry above Lsoelectric. .
poveght desstap & nrsseatage of thy %%Palﬂ?laﬁkppep‘é{ﬁléw 3%51% saifgagent s

Publl g4t | i itS i¥ht28ss as a
A S R G A e
C plRleiage Gon@asi dfl the drigimd Kirstgsamdé weaight afuriag this entire TGA
synt hesi zed nol ecul ar_si eve, | nder, and optionally
a%ﬁmanlsrﬁe?f@ﬁqlaﬂdoﬁﬁk@?‘mu‘gbﬁﬁﬁb-cent by vol ume of the

sl cont gj ' Vi i .
SOl 2 A, AR ) 0. R B
JUR@syifhesiz@ ZholsWul e RBidvs, i evashaet, typidaylyiusimgrapliquad euchbas water,
reference, illustrates making an attritiqon resistant .

N % variable

nitase gheto Blaay Ames: 8 s SEBNTEEPROUSPIRPIEBIRYSOF

the rati f ~a kind u I v Uoski ;
pdetee 48, o5od 5ot FrBRUEE AR B lopiually arcd,
t nReteiBY & N esul dvebisavte that tleysbultiagppsitiallpnirded or dried

renove a portion of the tegiol ate used in_ the %ént hesifs
oferystallinpprodust-or synthgsizedunglecylat sipve hgs 2 BOEuy the yange of from

descrj bes. i.nprovin [: L4 [ f :
CSREHL PSP M5 FSHBRHE ALERSR, B o s fom
Molhe 6Lkt (1AM EICRBight PérdentrteQpehtesD aeight péreentparord prefisably
and vitgin nol ecul ar sieve and having been cal cined to

r e eboutel @ wejghhpercentom abrut A Mesdhit ercsiip p¥et BroxF Piaferably

US Patent No..6, 6 682.d j

U ool b8 G BR B0 AERSHL 157 0 gl g show 4
ag&%lghtr Hirt 68 dbeu 6O GMEiEhtapdtadt] Chhiaigul ecnthiming crystalline
sieve. 10008] It is also known that in typical .

c qorihuat,i yhthesioedk swdesutan steve (oo avst fidlercskeria thenaiped helopein the

recovery of nt hesi zed mol ecul ar si.eve T .

fl geg]pé?ﬂ of ti%én CrIMar sieye F%\%ﬁ’lﬁl c[og}pgsflﬁg%g Fh);gﬁgef%tlon.

r e@@ng y andpifarh &t IR bl gntih@bshced ¢ eeaéasivr GésséiRpends
synt hesi zed nol ecul ar sieve typically in a |arge scal e

c oomdheojuahtityrafomelsculHosieveebging hesopered.cthe dyrst ofamolecular sieve,

A S R A e

of catal yst conpositions having |lower attrition

resi stance and | ower selectivity in various conversion
processes. [ 0009] Al though these nol ecul ar sieve
cat al yst conpositions descri bed above are useful in
hydr ocar bon conversi on processes, it would be
desirable to have an inproved nol ecul ar sieve catal yst
conposition having better selectivity to in particular
prinme ol efins, especially ethylene and propyl ene.
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[0010] This invention generally provides for a nethod

of making or fornulating a nmpsecul ar sieve catal yst
w@oisosites on and to its use in a conversion prPCEES2008016199

converting a feedstock into one or nore ol efin(s).

[0011] In one enbodinent the invention is directed to

asRVO ERFerb@is AL @£HLeI oTdroRm ebam 100 & 0l AHouh2&PO0 Klgebr greater,

process conprising the stég E é i nt roduci ng
fe@@ablcmntﬂ@ mngeatfrom 202 %h?u RB0P0 Egemome Blfefeaably from

S e SRRt 09 K v

r %E&iteﬁ@@oo X ¢ hempaRigicenbddideht, GHE tbasidr; Véd@ﬁ\l is capable of
wi t hdrawi ng fromthe reactor system an effl uent

s syrémzmm émy)mpaﬁ sialepuldnsicye 1 pemipatelt pread e Hiptsugherange

o ey YOPCEIL R SR 2L of RRSler BRIy heal fm abous

c b@@ oOfHRRME; O@Pk)gnﬁfore ﬁfe@é‘r@cn?lﬂoyn bkt wotﬁgeﬁi #REt 20,000
nol ecul ar sieve is a netall o-al um nophosphate, a

siKlg, emhmusmrnfbﬂmbsfybmtabouta]rﬁ)oélligﬁorﬂbph kg a

= ular SI eve, or a

‘ e ype

mﬂ) | ar S'(ﬁl\’:@ thE O%chfaf‘ s’i‘é%t Hhersyﬂh@sﬁferdr afd heat treated as

odiment, the invention relates a met hod _
s yiedchibsd zabnge, adepehding| @r tlsi eagqujrembsts neft ﬁr@dpamnqﬂalr sppgrsion

t he step formn hesi.s m xture .

cOmSETS: thyn C\J\?fglg% hics e FEBIRIED e & Maodieg sieyg fetayst
Gsitibn ? Ol rSal ¥J Pnd RIOBRLALt Qﬁvé’sgé%ﬁ‘ﬁhemzed
nt r oduci ng t he synthesis m xture a floccul’ant;

alablox(ec)arer eady eri fogntla@dsym mecleada stove cathbyst sompmtxcbm‘» by

one enbodi nment, the flocc Iant

a ed_ organi
O SO PRERSE [ SRR GREGa FaEYOn rePab R, fis: Baak Shermally
e r
SSFFEILI TR o8 JRORLE, WAL, A4S, Bkl
t Herns yrfoheslated molbeule s:exmpcrataﬂysn g:onipoaaomr Tihasebesh faund that
silicon source, .an al um nu rce g gﬁ&eous

s Sthe dhermadly drepling p Y PHgSIE molcoplar 9’&1"3 en recovered in
, f \Y r;

FROSHIERL oL SRclbln® L OV BERIAF, PAREK B Eprges e

afckowAsbi aplsubkp cikye canlyst apositions eesistince ne atritiominevarious

of a centrifugation step(s), a washingstep(s), and a

f ICPEYRHPBRAIOSEBEY-s). In yet another preferred

© m&'] ment OIfhlg ﬁ&rﬁuﬁ%%%‘n{ﬂ%@%ro?tl% ﬁ)rﬁlrerﬂ Yab u%fu%"ﬁ{aﬁg %ﬁ%‘ Lized

si‘eve'recovered 1Th a sin greater
Kepartilef @y Wbllhgmaéﬁmlqdﬁarsuaﬁas Kg,a aiiiyingopcﬂletlzmg, extrus1on
preferably greater than 1000 Kg. DETAILED DESCRI PTI ON
Ornd e Fike/ERrpy dryingrbroster most prstersy. this lsp/isfsrisd that after
ggh%%téﬁp %\)Ar/aelrx ?rg% e llt%ﬁéj ko%‘fn ?;Jttee&/ E&ois:e%ﬁlgiegé\tze %aﬁalyst composition
CQOMRA Shieihe@f a feedstock |nto one or nore ol efin(s).
A formul ated nol ecul ar sieve catal yst conposition is
t }[Q‘Mﬁdl |y f diheredatfer ey dsflfqyentybladers Reatcaspiispl e fomming the
cular si ev
odieq iyl i Phbrion| NG Bhign@ Aol OBl e e
Nﬁ%@fu[ %ﬁé’ ef irﬂ@orﬁblﬁai&\clﬁbmﬂe ShiEMR thpestoTehyRFabsieslamin sificas,
flocculant in a nol ecul ar sieve synthesis process, the
swntl/hesmth@d invngasiuloxides sav e @nehprsfersed ﬁbvruvwontammg sol is

S5 GBbe g 0t P 0, PO B OG0 e

speci f| caI I y nmet hanol . Ml ecul ar Si eves [ 0014]

Mol ecul ar si eves have various chem cal and physical,
framewor k, characteristics. Ml ecular sieves have been
well classified by the Structure Conm ssion of the

I nternational Zeolite Association according to the

rul es of the




| UPAC Comm ssion on Zeolite Nonmenclature. A

framewor k-type descri bes theigonnectivity, topol ogy,
wotooshes1set r ahedral | y coordi nated at ons const i POL/URZYP05/016199

the framework, and nmaking an abstraction of the

specific properties for those materi al s.

FEpiRosivel - hiyReulae elek s adh dtlee Qhattigalt neh nw| tRe wharix together
sieves for which a structure_has been established, are

aQ@‘tlg\ﬂedY aaftenribarmadt reatmedde Unea headinge S inssgpnicy °P<Fﬂ§
EpB0a0 RE A TS LAERARG Sp BERT oo bl gpide mates

f u&ﬁlyoﬂeﬁt:ormﬁr 1) Yan' AfERNeR . wiiotomat foi amaiummum oxide
i nf or mati on on nofl ecul ar si eve types, structures and

cmtracfoélpwsmgh@ttrsemenbn Bekkum et al., Introduction

LRYAEEL o RS SRR, <CopTRaSI B L b s

S%Iﬁﬁ‘iﬁﬁl% BaV. chibas erdamier NabAer hagdsthé 20&khksal WhiogfuliaS of

al so fully incorporated herein by reference. [0015]
mmn@ﬂ(@m@i@-xéﬁﬁapmmmﬂn umbt;ez(m isd up & 0 &4 240, 4ri8 2 to 15,

S B0 B B Bt 5l

%ﬂg&l in GBM. W@érmhﬂ_pet a'l/DB'tudP'SUrf BH. an&td@tal RF6; pddde105-

and substituted forms thereof; the medi um pore
mb#4 (LA93), whichas heﬂ&ﬁan@pxa‘t@lﬁy reédfEtence-ERG angther emlibodlment
Wb MIT5 TONS .and substitu edfomsthereof and t 4
o OISR ol AR, SORe RIS AR IRE s BRfuy Gyide,
f Bﬁﬁ@nailp%ﬁﬁamg%ﬁ%r sﬂ]@dneciﬂ €t ﬁio@l’{e@senﬁﬁb@llirﬁgﬁ N inders are
S, LTL; MERS MORSMAW and SCD.
Npeptizedatuntiga exdepby &eatof ahlrrmnp heyfites stcnad mseudabohemite, with

cah e PR BE il BN FORPR PTG, REPSPARL SIS or

@%Q\ﬁﬁuﬁﬁ'ﬁ" i Etufrbl 11ﬁgﬁlg gx% EIA@f %E&%&@B@ MEhiPable
MITS MAS TAM an I'n one preferred

e ndlbel daterduminahelsichelsl I‘dalcts i867@ awdilablee ﬁlomthalco c(ﬁldtrasal Co.,

AEI t
+ Rapersitle hLRotS, S ? Abropt o Al AGREY 5 SaIRDIE HBED Wyaco! Nano
[qgélﬁﬂoqgﬂé% ﬁga'AshlaﬂadM%@aaﬁﬂe&sarge pore ol ecul ar
av e

si eves oma 4-ring to a 12-ring or greater
f [@0gFhor k-t SThe. syhthesizgar mbm::ulaﬂ smmd‘zsodbsnnbﬁd atidve, in a preferred
nol ecul ar sj eves .have ge - ring structures

opmbaqhgept aifi CORPIBRFL M ;hmer sﬂnéeon% OF 0P dRgEx gnaterial(s).
VBRI Bk e tafy ob o oo B SR om, ot o

Wﬁieﬁmﬂl ik sHis ViR infsaleRlife heat from tho daialysmomlmgﬁlondﬁﬁexample
size | ess than about 5A, ﬁreferabl in the range. of
f dBAnB Acecrbion: dspsifiing & %rcéfaéﬁfsétﬁoylﬁqSBWPQAanéaS&lﬁo (etalyst

[ 5%%%@%112%’ u a@r %eegﬁl bgj%iaé{st{ergﬁgn%él icon, ch Céﬂtgdhhe rate of

aegn%m&pﬁmmﬁculwomg al containing m)I ecul ar SI eves
t hereof, have been described in detail in nunerous

piMMBEat i onNandanitiesgamples ek mwplemalgrials melu@wnw more of:

e koSt BT i Fiatd sl BB b, fuibnesic,

A&RJriaC @Eﬂyﬂ[h %ﬁaﬁz Q,lﬁ@a%ﬁ&ﬂs (ﬂmﬁ@ﬁe@&h@eﬁi beS e)&ﬁnpléemca-
a5 G My, M5 Ti or Zn),

Patagmsm;ksllma ngnm:gllica;ém;m) siligasiluminae pnds smga-alumlna-thona

4,822,478, ..4,683, 21 4, 885 SO P-

O a8 e, oufipd e g8 Sl Alayskeachcas WSes Fom the
489 (CoAPSO, EP-A-O 158 976 (ELAPGB where EL is CoS

Fe, Mg5 Mh, Ti or Zn)5 U S. Patent No. 4,310, 440

(Al PO4), EPA- O 158 350 (SENAPSO), U.S. Patent No.
4,973,460 (Li APSO, U. S. Patent No. 4,789,535 (Li APO,

U S. Patent No. 4,992,250 (GeAPSO), U.S. Patent No.
4,888,167 (CGAPO), U.S. Patent No. 5,057,295 (BAPSO) 5

U S. Patent No. 4, 738,837 (CrAPSO), U.S. Patents Nos.
4,759,919, and 4, 851,106 (CrAPO), U.S.




Patents Nos. 4,758, 419, 4,882,038, 5, 434, 326 and

5,478,787 (MJAPSO, U.S. Patent No. 4,554,143 (FeAPO,
waL®s/1Pasent No. 4, 894,213 (AsAPSO), U.S. Pat ePtT/NS2005/016199

4,913,888 (AsAPO), U. S. Patents Nos. 4, 686, 092,

4,846, 956 and 4, 793,833 (MAPSO), U.S. Patents Nos.

5 fadifiedfmanmhdtillbhfie 98d kidnAPDese hhtfiral Payefiiclude .sabbentonites

4,737,353 (BeAPSO), U.S. Patent No. 4,940,570 (BeAPQ,

Uaﬁd thoae EaelinsNimewnass 6, c3empleq Diga, WeNages Yeusy adgilorida

T E SR on s el e Nofiin ot Sibsy? By R By, e

\Ykﬂ t&F & (N@ﬁ"}ﬁx@% mbldificafiii froted¥es subh7@B5cadéfat{dnoddfd) acid
O 293 937 (QAPSO, where Qis framework oxide unit

Geajent and/or chemisal trgitmpett eht gnqvpreferredsgubediment, the matrix

4179@?@#32 okaojing partiagatly kg g of wfededBiricly asaliysbou
50Q96m&8 Aab()ﬁ@/kié&ﬁ with 498, pRic16 MaMdishlibutbon2élie®Othan about 1
5,304, 363 (MCM , 493,066, 5,675,050, 6,077,498

(k@ 1), 6,409, 986 (ITQ5) 6, 419, 895 (UZM 4),

Ol 2 (112 n?lpééglégg?“%g(e é}%%és(l%@leg‘ﬁ&r sieve and

u 5
6%@95%@%@ 2 UWE@? %g%lq??%gésg)ﬁﬂgtﬁ Sﬁ?%g% g niine,

( pfiferoHly, ngirbummming,cts needet do giroduco| d yuhstml@ﬁ%b hamegeneous

i paRan st guet Jreeiotl s et Iat G enp SOl ting
R%%lgs ok"esWﬂmEk %Wm%flfdé énk982 ) cdﬂi\:hﬁihdns o &F8drN alcohol,

|ncorporate reference. [0 he nore
piketomes; ettehydésc and/oalestmsn u’ﬂheanmﬁbprqﬁd:m@phqmdus water. In one

cont ai ni | ecul . ar ve nd al.u m ;

BB b élﬂafyawl@a@ﬂlﬁe% 08 b s ifigient to produce
B e e S o

mwmml ar Slm‘ﬁéﬂlu&h(iblﬁmhﬂlglth@hmj treptedf@nﬁlbtlyedmmhdcular sieve

substituted, ALPO and SAPO nol ecul ar si eves. e 3
pBd ExatEy mastriaby A the jopyigaal esAaﬁeIWEeiam%?ré feyrad liquid,
a do |
o%gden%aég n%glget%t 111% %9 ﬁﬁép(% r hgl? (Lag\lllgﬁltﬁes escr |(%g%@elur¥ or 2
meoybihtibhehded. Rathenprsfered tendodinaivothe, sahe liquid, preferably
represented by the empirical fornula, on an anhydrous

b &ty is wrd (MKAlyPz) 0 2wherein R represents at | east

npl at i |
SHBRIT™ = a2 U5 R LR, AR gl ATt
( M@% Ysﬂn)tﬁ?raﬁgél offfib@sabadui/@ll We 0f5; ﬁiﬂir@mfelablp irefhe rradyeyof@rom
0.5, and nost preferably fromO to 0.3 and z

r @drleﬁla Q48 reaeprgneres praferatin fism A.12 o é\haum/péé Yet even more

SRS, YL D 4 e RO G et om
VioHB @nghokpouhsed €8’ examible US. Patehp Pph&nbhemfloms ,455 filed
El ements, preferably Mis selected fromone of the

gJoum24 GR8Z.sthiekyisdferatn ﬁﬂt.\zrmcmoraree byeaferamse. My, Mh,

hg@ir equa’l[l%l tIB&g éar iilﬁ‘ée %eﬁal?; aﬁ?&lpg’ggltro}é pa%'técj\? O%? “Sg some
0 rwa%&“&hp‘l&m% d3dnt dr'btl%}quﬁﬁf ccﬁfﬁ&@htgetﬁérefdfé |the GleRatt Qércents

1to about 1, x is greater than O to about
o t]% deycmlm the soid ecntent infthé sbmy0are prsfepatdy expressedi i terms
in the range of fro 0.25 to
( i B i nonit SF gt it agfo o S BE Rt Byhifined
to 0.5, and z is fromO0.3 to 0.5. [0020] Synthesis of
a nol ecul ar sieve, especially a SAPO nol ecul ar si eve,
its fornmulation into a SAPO catal yst, and its use in
converting a hydrocarbon




feedstock into olefin(s), is shown in, for exanple,
U S. Patent Nos. 4,499,327, 49 677,242, 4,677,243,
wad 2331890, 5,095,163, 5,714,662 and 6, 166, 282PCHIKE200$/016199
whi ch are herein fully incorporated by reference.
Non [ rri ti ng exanpl es of SAPO and ALPO nol ecul ar
Rfpaktite, | TH@H‘Idsgﬁ'refd’r}feHl&ﬁdmﬁﬁ for measueinpisokds eomtent is
of SAPO é’ SAPO- 8, SAPO- 11, SAPO 16, SAPO 17 SAPO 18,
SAP@ @incBARSis 23] for SARTPIEAas HATOrakbY igqussed

e
s, A1 calSkSE AR, A EONRY s liﬁ‘»d%?fe” fpebffally, the
AHD ol s‘févBQa?‘ajryst ReRPodifion Aaftfeickbin Mk RMrdyl , ard\lffh 460ut 20

metal containing nolecul'ar sieves thereof. The
wpeneemirhg’f\eelghtdo mmp@mnaby weightsiojasslay sieve Sepespen by weight to

bi nat fSAP APQ. 34,, /SAPO, 3¢
S ﬁ@'@%‘é‘n'b&ﬁ&%@f i AR PO IgReRer DSy SRt g perssat by
h‘f )E‘ {1, °§e§!%?@xér§ple$ﬁ§@§ént Kptieaidéh Rislication No.

ALP met al contai ning nol ecul ar sieves

t e Mﬁs/omﬁﬁzsrpwhshecbmmam 38, 883,0vhigh &oldsein firily incefporated

SAPC 34 and ALPO- 18, and netal containing nol ecul ar

SI pyvefsrepffer eof . [0021] I'h an enbodi nent, the nol ecul ar
@S%y S angh n&rﬁaﬁ%‘io%ﬁod’fﬁfeﬁf | fle May '&Qat%&‘ﬂnﬁ[ecﬂﬁf €sieve is

dirstrnct phases of crystalline structures within one

Mobmbitled with ebiadeomdasiatrharix nhaterpd forngog aslurgARc that the pH

i ntergrow h nol ecul ar si eves, aredescri.bed.in t

P&t dhe SKEBI isc ARqVnosBrio ey isopl§stEs PARlsOf it &OZ?PM gsieve.
7

Loy, BB ATOR A0, g e maci
puiittérdiand By d pH HofferdtTBym bt oahaiow,eprefembﬂwbdalyw, the IEP of
I ncorporated by referenc For exa

Alensz esulahﬁemmﬁlksn%@ag R e ?Béodlﬁlﬁat the pH
SAP ?s @ﬁw L TR 5 th YD BrefdrBb1d BRINE!3 to 6.2; the TEP of

mOlecUl ar si eve conprfses at |east one
l mﬁcemgreawar sibasie iptheAdm geaofdrd@iH, 5fto deve viankr pygiersbly from about

B o e Bl SR G e
CASHEGAL i R P E LR BN, S 0deogtek Pt

n’q 3r2093 ewhishad Eersintue ficapdratgd Hinefdrgubeot her rml
crysta |ization of one or nore of a source

of
AI[U0F4Ium & Aotlie siroTis prised Kb salis 1 hesivey aggregate preferably

b SR AP SRR A osin

S' Patifcdéy. Rliy Pl‘dlfétﬁblé NHatPhesPRticles areopidlona hayVeV\a uh1fm1tte size
or nore tenplating agents and/ or one or, nore

c ahisteibutiony lmhnﬁ?@tjmis soafigmetes ¢fl Hiess Pamcles §éa1P%§dthan 20 pm,

re vess i_onal |
D e B 1 By b B i 8 ik AR s preferably
ungent A pfd. Y”Pﬁ@hdo'félaﬁdrﬁaseﬁ o Sy b@teﬂﬂ‘tﬁbp’lleﬁﬂﬁrﬂlﬁwp@eﬂc&ﬂ claims
static or stirred conditions, until a crystalline

metheamis sthati 0 percengcby Nolmsy of thespastictescinyihe, shyruhave @ particle

co rci rocess . in part

| GEatih rreE s dredatis "ok S E0irpas oLt Ritfpion fho particle
i gp ﬁ1s§‘?cfutt1bﬁnus@& tbN@efMeNtHRed], SisMin¥isufed LSing enEll &down laser
decante or reduced in quantity. The remainin

s ysehiterivigs tenhmqunseusmgnaaHnnenqulh MiargtzacaMadgk 363@ daficle size
sieve is_th na cted wth the sane or
a”d?aﬂéfr%?ﬁlig’rcé‘g’%qg‘&w#‘a‘ét@ﬁ 'Iy with water, in a
washi ng step, fromonce to many tinmes dependi ng on the
desired purity of the supernatant, |iquid portion, of

the synthesis mxture being renoved. It is also

optional to repeat this process by adding in

addi tional flocculant foll owed by additional washing
steps. Then, the crystallized nol ecul ar




sieve is recovered by filtration, centrifugation
and/ or decanting. Preferably, 24 he nol ecul ar sieve is
wo pdosarads using a filter that provides for SepPCHUBI995/016199
certain crystal sized nolecular sieve particles from
any remaining liquid portion that may contain

di f00S5Ent  si eon®embodiments ey Sugy WSt SmbiReR3l nidleilar sieve,
pr ef ﬁrred enbodi ment the_ nol ecul ar sieves are

hindersandematiix meiesiehis mixedaartmledde ashisve @rs@;vmmbsumfonn

L& of al
2 SBT LY RRAUE S ot Mol (GRS R Rembediy ¥ om «
agfontplafionf@nglokition it fsOgRh 1@@ Nbad Foitin®B&NIHat produces the
tenp| atj ng agent. This particularly preféerred

en@@%ﬂcrrléhtswr"ésmt@ ysti poraprsitiapnohformuletedamolecular sieve catalyst

Si n Cr al | terial .in a

syéndt |t§mm X gpe?%f% Smg?f% ﬁ”ntg% ? THRe U &s &dﬂ’é@’ dryer.
t ol thealryy ﬂtd‘lﬁﬁ'!nﬁlgﬁmﬁt i fhairddifed BEa Qéﬂiﬁérﬁtlu}é §1ﬁﬁ01ent to remove
nDIecuIar sieve is then renoved or isol ated

f i mp§tofitmliqud from fh@gsélmo rand fiwhothedesidtmg mglec[rl@f) fidVe catalyst

n silicon. sour es_inclyde a
S e oh "R SRR et oo A e ol way taes
avié Iﬁabi@frﬁfcﬁrgpﬁagyssa Inc.,, New York, New York, and
CAB-O-SIL M5, silicon conpounds such as tetraal kyI
or 0AA]i | | cat%enﬁepramaﬁmsesed astthe fartiiyg uit, typicilly] a8t e or

h Iortho I ate TEOS), col |l oi dal
sral | ca%lggt?o {Jgjc?u{]“%ﬁ§ |618 I I ?YFe Ye, pa%%“ %Wa%]lﬁluéfy of the
Ll.!;g}ﬂﬁheél&d‘lﬁlo%éhla@\éﬁ've alh @ixf ﬁlgféhgl Iand Binde? nfg &Efed to the spray

Nenours, W/ m ngton, ‘Del aware, silicic aci

a|drmr|w1ﬂea aryisg gacwitk ancvemgy ideneinpaiat@s rifd@ie@bm J0VCC to
f%rﬁﬂg source of siliconis a silica sol. [0025]
0 nadudlst Smparate Fnginediers 4 §09Gitol abet 225°C. In

aI [ 0 ch as_al.umn
A
plosiphsitien isdroumi abun tryﬂmqw&eut @(ﬂﬂﬂxﬁﬁb@kéfmlg FHof about 30 pm
pseugo boehm te, gibbsite and alumnumtrichlorid

alty 2bIH SR HIGREre eterably framprbont 59 een tooahone 260 ym, ’and ot
h,pgg‘e ﬁlﬂoﬁn%@i {%h 05 90 Eartr cularly when
ucl

um nophos Hate nol ecul ar si eve.
[([)OIM] Non [Duinigi a?X&Mngsth@f slﬁﬁ?sﬁh‘f’ﬁé&'é &Eleﬁr nozzle
\/\,hl ch may al so include al um num contai ni ng pho or ous
g oihe | slurry: [inte esnpgilo W&) ut@wnhlmgnam @erosolosayiinto a

dg%ﬁg @ﬂrﬁb S r&?%ﬁza&l‘ﬁg ﬁs‘?’ g@ﬂ ag E&?'Fa’lflﬁn? gl};rgugh a single
Chysdlabt ivdtiflé nofMEPRANS Iﬂflséé[ﬂen&BB @S RRALRSe SF ﬁefrgmfafOQr%sm to

ALPO4, phosphorous salts, or conbinations™t

pi 89Qpsia ¢6 bli‘a?etotﬁg% tkBeph dncustties emhodiptent, ithe sioirst,is co-fed

| | | h h
P Bisbhdi's Snele AR S GRiHELThaZist Alopgin S s AR AR such
CaNtaii BieBMETRBL SasObr %9%¥%lﬂlfabfeh Pe@eﬁg"aﬁ Tﬁgl s?zem:)f the

El enent s, partl cul arl'y” ni trogen, osphor US, Ar seni
amcrgmhemsnly combypBed tee Sema lExyenn |btyr thg esolids cbﬂeﬁtpbﬂ Itlﬁau Slurry.

T I I
PR, Bl 5T UAY ot 6B B soilie Sompasiiom: end nisnesherica

ablﬁ@a&&&h@é Elre%BnI!r&%ie Ay hg Yihe ﬁﬁlﬁ?f&éh é)gcg %HPes fnfi 8011(8t10ns

preferably an al kyl rou avin rom

cer #omizatioms, and nDre preferably from1l to 8 carbon
atons. The preferred tenpl ati ng agents are

ni t rogen-cont ai ni ng conpounds such as am nes and

guat ernary ammoni um conpounds. [0028] The quaternary
ammoni um conpounds, in one enbodi nent, are represented
by the general fornula RANt, where each R is hydrogen
or a hydrocarbyl or substituted hydrocarbyl group,
preferably an al kyl group or an aryl group having from
1 to 10 carbon atons. In one enbodi nent, the
tenpl ati ng




agents include a conbination of one or nore quaternary

anmoni um conpound(s) and onespr nore of a nono-, di-
w@roosni3i4manm ne. [0029] Non-limting exanpl es oPCT/US2005/016199

tenpl ati ng agents include tetraal kyl amoni um

conmpounds including salts thereof such as tetranethyl

anpoxs] UM CompsEsthbdy-fod dbiding almheledllar £6fe. caldigst composition

preferred tenplating agent or tenplate is a
t é deaertitred iaMxﬁnP@mtgﬁnW&%t(mrmm usiignbiecygied molecular

hydr oxi . de (TEACH). and.salts thereof ticul arly when
oSt g eommeetif auius el Siepr Rl LRl 0
Whggsof OnTTET &) 8 gﬁfeféﬁféu haioaiméht 28Mcdfihd RRolBRIIAC KR catalyst
sieves di scussed above, typically one or nore cheni ca

r eampodiSomrie fadnel toofurther denden anidior aadtiyateythesformed catalyst
synt hesj.s reactor after crystallization is ..

saaglpaﬁw?wﬁg s m%e? él}olsff%m%‘ﬁ V?%%%?ﬁf”é?s?mo? or formulated
Opidi1Q@k ls¥eve b&a@?@é&ﬁﬁfosﬁfl@ﬁngﬂﬁﬁ&d. Tﬁﬁca’ikﬁﬁ%ﬁﬁﬁbﬁﬁtemfperahues

mxture is transterred to anot her vessel separate from
t lage incthe range ofdsme labout F00EC ve gbait §0A°Ghindrpreferably from about

crystallizati ocecurs, and a flocculant is then added .

£ 550 g0 ot eSS epreRai i, ipatiteRy aippinge st 8 ai
nﬁkt?o%‘éharheﬁhﬁ\,’ e st (BRitRHod S8NRYE €Ran THESKyeen), or any
chem™al Treagénts or flocculants are used to increase

t kembiative thereaht eCalcitation rimhee sutypically eleperdeytsomltie degiee of
i ncrease the yi?ld of .t he synthesized nol ecul ar .si e

e
 IEBINg o\ike Mo lerar i vR CAR IS CHBP AN RSS from about 15
Al . t i °
B o LT
agodaoier at i an onk entbodiment] thepattritionl rsistant® of ar yelecular sieve

aggregat es of ., mol ecul ar _ si,eve part.icles; or .
s GrREECOIRATHIR 16 meesused Wes WQ%RW@H%&? j é“ﬁ%@ mpgpsured in

TR BPL BBy LolfBoBA Bk BEARAE: WSS melipd by adding
eadNd of eRslomedodthositiontiadvingnoyartickcdize disaibusiun ramgng from 53
filtration or through a filter press process. [.003]1]
Fingjerous smi 35 axprope i aderiened siagl 3iEition cynr iARProFmafelH 23,700
any,.o r.S0 r l.at i t ' 1
sf}ﬁ(’f% eg ?én %%glég s gsnl)er§¥93 the luﬁ% flg’gaﬁ é%oggd%gegg u{c)illhgr S0 dmmydify
akgy Qitrogbn ONEneL VoD ditfopsh pafseo diashgintise attriticddes) dnd exits the

nol ecul ar sieve synthesis nixture conprising one or
motteltion appasatps Bepughoypereus HbprHbuper dhs floving itrogen removes

al uni.num soyrce,. ennpl at | L5
B TBRES SruC B TR 2 B AR, 80TR0 porons
Priee thigfhle RBGAEL e finbatdipe paltiids fromaddesitiogert ket exits
synthesis m xture after crystallization has occurred

f tioengln éhe thidsbleat The fise nerecles rempining in dhe fhimplgrepresent the

source, a phosphqrous sourc ' 0 .

2 el fReragE e B B At My BT G T B ow
t 'b%ﬁbiﬁ§ﬂ1%‘?h%e Ririfibh biRid MAintaBEERBE N hoaft The &ihky collebied in
synt hesi zed nol ecul ar sieve is washed and additiona

f |the thitbte atesrepwwed tfont thet wit. dggewdhimebledy theaniaptallefy The
synt hesj zed l.ecul ar .sieve fr.omthe.l i gui orti f
Sl i S 0T el A R ey e
f L%QQ GolA R P etk 181G 2MHE fRBE coNGadl & the ABiedi@BfeSrecovered.
I norgani ¢ flocculants are typically alum numor iron

s alttecotlbattonfadifimeicatabyistipdrticlny shpasetedeythe diimblegaties therfirst hour
wat er. , -lpmtin xanpl es h as..al um.n ulfate, .
DG, A 1 SHP CHIEPE 4B Bt 8 e ap PRt 3Y BF gfigina
chloride, sulfate, and sulfate-chloride, iron (D)

sul fate, and sodiumsilicate (activated silica). The

maj or cl asses of flocculants are: (1) nonionic

floccul ant, for exanple, polyethylene oxide,

pol yacryl am de (PAM, partially hydrolyzed

pol yacryl ami de (HPAM), and dextran; (2) cationic

floccul ant, for exanple, polyethyleneinmne (PEl),
pol yacryl am de-co-tri met hyl ammoni um et hyl et hyl




acryl ate chloride (PTAMC), and poly
(N- et hyl - 4-vi nyl pyri di ni um ppdi de); and (3) anionic

wo b@sawiiant, for exanple, poly (sodium acryl at BQT/US2005/016199

dextran sul fates, alum (alum num sulfate), and/or high
nol ecul ar wei ght |igninsul fonates prepared by a

Camdamseatt tQalydteiaCdrinas chirgbd tereed shytitd qu Bxpressed on per hour
l'i gni nsul fonates, and pol yacryl am de, a preferr

ehbuislisrthe Mmew@ghﬂt@r@phpwé&ug (Wi )(t/blt)e AIHclﬁ a‘atigsetlwe by the

r esenc Sﬁ#f u\gggf _{(g) %1{1111?11’ CFB)Z EWAA%Q%E mn B weight of catalyst

I %ﬁwﬁﬁ@pﬁﬁqﬁ the QgFattedthoMritondegc0ss 8@ welght dE.collected fine
Patton, Paint Flow and Pignent D spersion-A

Relolysighartadlessgfisr dlaecfirst bOt@dettattﬁgoa ﬁ@atmmt Fad khisi thy guration of

2nd Edi Y 270, 1979,
iR IW%WVW%%%F@‘%&HBﬁPﬁ%Pg IO[ 0033] In
angidigr e odicpeinboliliferdt MeCtbRBlaé §1ea@I @@sabtso cbMposition or

synthesis mxture after crystallization in an anount
offorgnddied mol@uler Heive setalyishpemprsitian s axHBE dasd theg 1@ weight

nol ecul ar _si eve ield ef era bet we

T BeSH o Aot P ERB D et s St E b o g ftgetanly

si r AL 5 %6 ¢
1%/0!%5@6239 éji%]:lte‘}élrgect %I sol |agaﬁﬁocl%fegﬁlk§?m§s’?ée§\h/glagr odugit§t pereet

yipet kburl n yet anot her enbodinent, it is preferable

that the lpr oduc _ Iant .are di luted

?(%ézl ant %e br&tﬁ@@@l@{ ]5161763& dsk@ c%mp@@i‘ﬁ@n@&ébd?ﬂ)ed above are

n the product slurry an he flocculant is al so
p rueéfet nedvaridtyeo fyancesessduendingecritking wif forexkagiple/enaphtha feed

f g gkt 315{315@{” (U Paigt o Sa0PrS7h b e g liilar Pekish @aw)
; eg ok ?érgpl?s { e MR &rHE%}%ﬂ’é’l hfar %n%edﬁeﬁ‘)} Wahh¥le heavy

decant and urry, and f (| I'y recover
bypetreltui stndgﬂtdyo]mc Goed§tbtlt; risdmerizatidieofsfet tkampje glirorhétecs such

sieve can take from seconds to days; hovvevr
s@ﬁtxlyﬁ‘ﬁl@ palimsezalione (0f 19T S¥aBRle A Hig™MRERIP qﬁ@ﬁéﬂo produce a

h d
R o s Sk o o
a esmhplel Bydrodiigats dtoa ranbed sfrdiglaic theim t pabaffing e absotion] tof for

is preferable that a substantially honpgeneo : .
f leaEplectyl SBMALICAMPOUBI oA SERATBIPEA W%éle’f% alkylation,

i gl f 3
o B ot et Apdl BChihs SRTE N OO afl SR Ghzene,
aopHehIBt Rythe Bedpyiene. tohipradioe h&ﬁnemieefoerW&H g ochaie ndlefins;

the flocculant is represented by the forpula: (R NH)x
mﬁ@neallgﬂzatm) of §oraex|@mp}@m rcp@batatl% 96 AEmagic AP argmatic

g‘nt 3 n ]’}1(81a90112 nor e p%rél eraidl'y p?r om‘?l&%}{ ${18{3"B)§axnple

to 6 carbon
atiefiene @wﬁattw&hz@{e%ﬁr@bd ldleomngbnte@zémﬁbbm Xk stoaight
is an integer from1 to 500,000. [0035] hi yet another
eripd dranehed chaieolpfin(sk @néd@hydsocacwuy@t hyl eni mi ne t hat

S[R‘i@lrzesemPedf %t NSelot! ow@g&@%ﬁn ?cesg e?[ylluﬁtn%naghtha to

f rlﬁéﬂl Oar&ﬁat?conﬁﬁgresa!ﬁ htnoleﬁng?)qm é&s&lﬁlez d880lates and lubricants;
prefefrably from1 to 2000 anot her

erdwwrmﬂtto olefin(sh;l leght pa:afﬁnsdo otafias anxct/emrpmtlcs and unsaturated

avaEsrps Je BRI Y SDaET B0 (o ABONRES oBb. persion int

preferably from about 10,000 to about 800 000, nore
preferably from about 20,000 to about 750, 000, and
nost preferably from about 50,000 to about 750, 000.
[0037] Non-limting exanpl es of polyethyl enimne
floccul ants include: epichlorohydrin nodified

pol yet hyl eni mi ne, et hoxyl at ed pol yet hyl eni m ne,

pol ypr opyl eni mi ne di am ne dendriners (DAB-Amn), poly
(al Iyl am ne)




[ CH2CH( CH2NH2) 1 n, poly
(1, 2-di hydro-2, 2, 4-trinmethyl gii noline), and poly

W@ dioseiitys am ne- co- epi chl or ohydri n- co- et hyl enePCHIB2965/016199
[0038] In one enbodinent, the flocculant is in an a
sol ution, preferably an aqueous solution. In a further
eﬂ?eﬁélﬂ”eﬁﬁids bAE ebleRC C Ut nhodtNpreftereaqueedss FothutinGentios is a
diluted wth water. Wthout being bound to any
pardcessuliectehdor the ¢anvieesionbeérn fendai@ck eompising v Qif more

the nol ecul ar sieve slurry, preferably one recovered
uQ?ﬂﬁmQB?EUEEUFQHF?OB#%@%nts di ssol ution of the

”gd(ﬁq]“ ar Sy embRellle sitvé dathlyst HopBsiiehd ldesiiB¥d dddve are
for a further inprovenent in yield, and allows for the
spanticylatly usefub frocarefsom pnocesseserftidiffersat fesdstogk.t Typically, the
[Q039] A synthesis m xture.conprisjng a nolecula .
s?@@oﬁlﬁ FOHAISH8RT, 19 n‘?lof'?aghélaﬁl 088% r?@mcyﬂm?(#e that include
c LU iaffinddf l.6@PbadsS kRY 8xarkiile 2a1REIBHISY, ' RSt d
e%@@%’e%ﬁ?ﬁghg@ﬁ hgsi g m >§t ure }i{ﬁa;lgﬁ g ToH rlglg the ones A
r amtyexylic daidsnethetsp hdlijespmefoeptaid, ysulfides, radrthe djse,cindf mixtures
4 to 9, and st, preferahly ip the range of fromb5 to.

5 ekt 2hr gToRie pirph eLitle AfatlEonEaus cauppiRa bfically
V€ SiiiGins HAh 196666t B SlSnBRbMs URERELAHEOHEN M0 carbon atoms,
pressure, to a tenperature In the range of from about

8 et tppefadablyt frdmOT to difdcarbore afpnest @nd bhgst fpreferablyo fiom 1 to 4
150C to about 180C. The tinme required to formthe
cPSPRPIOMHe ol ecul ar sieve is typically from

[ yately .0 , he ' hfdhude:
| B2 N BE S B phait oy Ofp Ry ihude
t BRoh&BPsucht 4§ emethansihand ecthardud, dillcydinepcaptahy pwdl lay, methyl
the crystalline nolecular sieve is forne

roduct

U SAEEGAPYAT Andy edh y@?rcéﬂt&%e?u%ﬁﬂﬁ%éns%%f P%E‘E%lll}gnﬁu? ide, alkyl-

4 1S, r ' e
APEPSIEER S et b s B RSt Sl e
s ad ety 1B ghethen) alkyehhlides aweh iaf nidtieyl avhloridecindesthyipdhdoride,
centrifugation or _filtration. Alternatively, .in
anbvh ptoeroweh e dimethilekatons, fonmaldebydes, And BeRiRuspeidsisych as
the . .synthesis mxture directly.[0040] Determ nation of
tﬁ@ﬂﬁéwggntage of liquid or liquid nediumand the
p?@(ﬁ%!pt age @ o prEatidaahbeditient of e bajcesst of tipuinvestis, the
of this patent specification and appended clainms uses
a ferdstoets Fortpiag PRt MereARAEGRASS, MyIGRPesifeH i, guropEore organic

foll : unt I ' tarl t

< Sippttiq @) RN Al 4o RuRoptonoHEC TR B Hasy fterred
MeGihpBithedh ©F thedptdtdsa BE nviehen, Gah bxydenite Wire feedststk, is one or
Cerritos, California. During the TGA techni que, a flow

ofmare 4leobpls)npregTably aliphagigsalenhol(s) wheredherpliphatis mejety of the

heat f.rrom 250C tq.1800C at 30 ] hel d. a

F GO IR S o 20 BBl GO Lo patoms.
C QR byt prefddsblyaogt td PefbEASRB! TRBRRGROI Asdflikas feedstock in
starting nolecular sieve material is then treated as

t lilee processnafathe infentibe ihdleds Wwsr straighi andhbranehed chain aliphatic
Subsequently, the s le | s heated at 30C/ min from
1@%@@’%6‘“ @é@@%ﬁ@ﬁg)@“ﬁe%%ﬁoc for 2 hours. This

' | 0SS 1otsh-RmBBICEARBER 0P 125 iRl m SR4ARN, & thanol, n-
ﬁ?g‘ﬁ] duri ng tﬁxins tgf%at%ento i)s{%régaarded as the weight
| gsspanbl, t sepropapll,atrietiyy! aghylt eth@iheditstlpll athdérgicthyse di-
a percentage jn terns of, the original fir S le .. .
WATQPEEPY FHiShoormpldcliyde; fim cor g e A SRR kg 2cid
Loss-On-Ignition (LA). [0041] Ih one enbodi nent, the -
i sol ated or separated crystalline product, the
synt hesi zed nol ecul ar sieve, is washed, typically
using a liquid such as water, fromone to many tines,
or in a sem-continuous or continuous way for variable
| engths of time. The washed crystalline product is
then optionally dried, preferably in air to a | evel
such that the resulting, partially dried or dried




crystalline product or synthesized nol ecul ar sieve has

a LA in the range of from abput O wei ght percent to
w@b@ati18@5 wei ght percent, preferably the rangeP¢CBHUR2005016199

about greater than 1 weight percent to about 80 wei ght

percent, nore preferably from about 10 wei ght percent

t an@Rktired otBs O ITh REH6& Dreforvbembatiment, eeefeadstockfis setected
about 20 to about 60 wei ght percent, and no

t
pitefreroabl g frasen efbmethanel, vithagrt, diarethsi  ether, Zié‘%ihrl gler or a

wei ght percent.. This |iguj I i : | lhi.be

e RS S5k PO by SFALBLL SR8 SEAPI R and ot
fh}etfﬁﬁgglﬁgﬁthml_t hen used below in the fornulation of

t he nol écul ar sieve catal yst conposition of the

i {80681 i on. (Thesa¥ioTh decdatooks digeussed slateadarticuiarlycr Eredstock

to the. t | d h ity of ,
P e pR(EeEE s BeOoarLn R GG Rbisiing i gl is
:;'ggr\é\%rte& bEnRHIPiutd Hif SHREBRRMm()] The bRiingd) ér olofin@héhomer(s)

I ment, the anmount of nol ecul arsieve recovered is
t peodueetyfrowf thé feadstablo tipickllp hikge fromabid0 caabgogory, peferably
greater, preferably in.th nge of from 2 Kg to
aB38E BepBoBoR, TS 30 YRR A G gBg egeprsbly 2
a erd, MBRDimiti
O o e e K prop e, N fmiting
r eshples vEekfih menaapedliehate eyl propytapeabutentlimentshe-1,

T Oty PlneTaEet . RS, 3D, % Rl kgl pen
Eg)%p%éi’l@,l %ugerfngflggfeﬂtaﬁnl,a@%thﬂ nté8e 10 1RREM-12QcRA81 and

re pre y from about” 500 Kg to about’ 20, 000
Kisonsengl thersof. pr Oftlear ablefinf monvmbigs)t icddle Kigsataratedomtonomers,

20,000 Kg. .Met hod for ki ng Mol ecul ar, Si eve Cat al yst..
c&rﬁ%%fglm Briees [P esfeen ¢ %m@@&ﬁa%d Q5 Q%ané“gal‘e)é dienes,
S [ descri bed above,
dégéﬁgékgﬁlkﬁﬁ %nggﬂ?Fgﬁgﬁggﬁgf the particul ar

cJo0ad| si on [in deemsst préferrad kmbodiarens itleevfeedgodkh preferably of one
fornmul ated into a nol ecul ar sieve cat %I

st .
C ORFRAT tOXECnREr 15 ERNVAFEY 1t die PIGRERSFQ A mlgsularsieve catalyst
I . j ' 16 6BAR
r op B ifenOf BT EHEA RS bREATHRNES 218 PR EnE toms, proferably
by %Omgllt‘ﬂoﬁg}t&hg g\xl&tt MSﬁﬁﬁbw, :ﬂ:ﬁé okefinGs), ﬁb:&e/ ef ﬁan;nbination, are
prefera after being thernmally treated, wth a
bicn@%qrt,edat)r/mn Gfeedsinok gpniaging an @%&%ﬁeypre&ﬁr%y A pkgohpl, most

teri | ' | yst
bbb bl B R Mt eel
t egto]Ng a SHRt heshandprrotseuhad i enwehafetdspokeiatn olefin(s)

recovered in the presence of a flocculant, prior to _
f onchudiag verousrasraking Processesi suph ay egam seackmeniiierna gegenerative

mol ecul ar, si.ev, at al yst LELon' s resi st -t :
e R SR Bh SERIPERYS: eBiabSep s fic tiacine,
f _%HWiﬁﬁ@aﬁtjxf%Q NPAS inids® Préferrddpiveksi iBlgenetsly wéfesbd pe as pak-to-
sized particles by well-known techniques such as spraY
drojéfing,(GFE)) | astaltemmativelxaxygeriatmto-aleing QI Q) anethpoljo-olefins

? mﬂg} ?]Sllrg] 8@‘23’1” %%F@ rg?% %rssré d"calrlféf ﬁ%@gt%ﬁzg% ?Je%EtF)&Q most
I ﬁﬁ&é}am}ﬁg HBh&E RhtaahifY Feddtork,y &t cBRES iih it prdtence of a

en cal’ci ned. [0045] There are many different binders
t hetleeular siswf citalyst dommppisitigntint omsl et ploae okeifia(sd, preferably and

e e e

various types of hydrated alum na, silicas, and/or

ot her inorganic oxide sol. One preferred al um na
contai ning sol is alum num chlorhydrate. The inorganic
oxi de sol acts |ike glue binding thesynthesized

nol ecul ar sieves and other materials such as the
matri x together, particularly after thermal treatnent.
Upon heating, the inorganic oxide sol, preferably
having a | ow viscosity, is converted into an inorganic




conponent. For exanple, an alumna sol will convert to
an al um num oxide matrix foll @M ng heat treatnent.

WO 0@44]1314 unmi num chl or hydrate, a hydroxyl at ed BET/IB2005016199
based sol containing a chloride counter ion, has the
general fornmula of Al mOn(OH) 0Cl p- X(H2O) wherein mis 1
to[@01] n is The feedstock, iis ofte ébstiment, ténting Bne &b mBfRHikent(s)
is 0,.to 30. In one enbodi nent, the bi nder is
Al pisallipayedsiorredyoethy copsentsatipand thd feddstocksand are generally non-

, f. Sci..and Catal. . 76, .. ..
TP 0k 5 R o R
I eéxxanggieseof diluchfoinktRide EHREH FRIdh,; nitRBeR RHISn@BLSxide, carbon

al umi na sol's, predoni nantly conprising al um num oxi de,
opfiPsids) atern ebssatiplly senrgesntive qumaffing (pepteciatipt dlkanes such as

e [ he -hinders are.. tized al um na _.made by

¢ r DOl Utk g OGP < B R ae Feefin BRens campotiads, and
anmginds tHr&Ie el nioR Preferréll Litht<dR6 yaPtanA U Glen, Rith water
hal ogen, to ?repare sols or alum numion solutions.
I\Iol?ﬁllllgl?ﬁl‘flﬁ?lﬁgiém&fm'teés of commercially avail abl e

collgbg' dal alcﬁgi na sol s include Nal co 8676 avail able
friomal co CHERPEXESTTHOT CNBYSERG P igedsfqak; sepesiallyng feedstock
Ny@giedinifl 308V nidré ok pdngtek i i
Technclallnggi es, Inc. ,0 %isér?l gn,dlg%wgg%g%gggﬁorgleﬁl&g]everﬁaetalyst
s yaemnesitive donthe dovendions iscemsediesc it bedadioavigrocdss if a reactor,

pref erred enbodi ne i.s conbined W th bi nder and
onghr BEPERHR 15 & ThielcboEpoeses. heizedrbod aress gingludes o
t yiafbeddnt Be® pk@etd)y refé?aﬁl?ddué‘dnﬁﬂu&iéeﬂﬁhiz §3ea 8{es$ O3i’ most
act as thermal sinks assisting in shie d ng hHeat Trom

t Huelgeabl ayemtinnopdsigh velncityofiuidicadpedp@duedsng

r ratio densj.fyi ng the catal yst conposition, )
i ﬁ@&@j& ng @Faﬁ?g?m*\é&’r%@ieﬁ cap dake; place uigha sterietyg o catalytic
angactdrk khdy i rate of
T Pt By S A0 o 26 £ B ROTh3) B b icfin soncs
Nard/or fidst finiglized dep resstiof zowmds couplad topeihet, Sircniatite GuldnRd bed
or rrgre of : rare earéh metal s, non-active, neta

o FPAFELS:i TRAT JGRHGTSy 2 Fhe liksi ¢ Suitable crayaméienal, repter itypes are
b - kt&cC I i %t Wres

kel in B Sapt? 1.8 Portll R B07 G S BEG Mg p8722
si(fhnat zisen) t andi Ayidiadtion &nglneeiing TKunii and O. Levenspiel, Robert E.

siJica-alum na-thoria. In an enbodi nent, matri X

> el PUblRh B Goapany, Vel Sod Ry QERGYa T whish e all herein
t co BN il anLt olin, These.

P coltRa8d BORERAC I e @Rdd AR p R iy seactors
k igemeraliys dedcaibedoimRikez, REAcKdre FINGHBE anlBIW@-Pardoft Systems,

Fl ori d%od ais. In one enmbodi nent, the natrix material,
p PSS 41 OBk Ao fZenp and | Rys Othmer, Reiithotd Bublishing Corporation,

oY BRE 1966 Hla 0 S PRRAERE o IHE e L T 0P i reprpon), an
ONES pPatéretrAmgdicendro Serid o, (NSEAGBI fiRd WkLL] 2000 énultip]]e riser

kaolin, particularly kaolin having an average particle
sFeAgtor)s BilAiree ell bereimiinlly dncgruated bpreferenéet h a dgo

p L.l e size distrdbutio f less than out 1 nmm i

[ méf Uponﬁ%:g%oipﬁ?flﬁ e‘i i?énq’rﬁ’gg?en?’r éa@‘é@@@%eﬁeﬁ%@ﬁ or high
oelecit} Aiiidie@¥ed prfdedshfclidds sl réadiot SEtbAl a rQiRhERARG %?)étem and
with a binder, inaliquidto forma sfurry, m xing,

pPR &YceVelIsystemgor ous mi xi ng, is needed to produce a
substanti al |l y honbgeneous m xture containing the heat
treated synthesized nol ecul ar sieve. Non-limting
exanpl es of suitable liquids include one or a

conmbi nati on of water, al cohol, ketones, aldehydes,

and/ or esters. The nost preferred liquid is water. In
one enbodi nent, the slurry is colloid-mlled for a
period of tinme sufficient to produce the desired

slurry texture, sub-particle size, and/or sub-particle
size distribution.

>



[0050] The liquid containing the heat treated
synt hesi zed nol ecul ar sieve gnd nmatrix material, and

wo b@saptiednal binder, are in the sane or diffeP€nUsS2005/016199
liquid, and are conbined in any order, together,
si mul t aneously, sequentially, or a conbination
t Rea@ef Sydtemt he preferred enbodi ment, the sane |iquid,
preferably water is used. [0051] In one enbodi nent, .
t H976ki ght The reactor system praferablytina flnid bedl reealipragystemdiaving a
is in the range.pof from abou .1 to 0, I .
ofet Zedstioy e vt oG Brerioghietelet e gofig geagtion zone

1 BirP e ink2 ve@eR bgieferdblyt TonRlsingV 6fic MR thore

P e o o 1O
prgflarcablIn dne entedimergethsforferarmorelser aeagbu(s) aod 4liseggaging

; ?%Séglxg%?azgeds Wi af gnt g@g%algg ate‘}reggeﬁ.%ts%)é‘e%gsatbég 5preferably
| BGRLRHAS R Mok Fx§ESRRS; o;f&%ﬁ;} Wi 8otk Ailushtay s fed

catal yst” conposition particles contains some water,

t enthke@ne ogmageriser oeactir(se in Whighiadneleerjanaenescatalyst composition
therefare, .th vveight rcents that 1g}le cribe the sollid
R eied Yefeiom rezsail rtipdacesl cReguserybaimpis e grplgeitar Sieve
t ' f i laatdui@or gas, or
SR ol N Bl i d W
pasthbinhon THeeeafpptiomptocheing drodoemd to the rsor reastos(s),i prgferably

RS A AL A R P E L S O 110
a ? . a
ggdedﬁzksped baﬁ‘héifﬁéd%cF %hieﬁgg%} Rlaktol BydidIR 1§ hruEENbly R Ferted,

citically, e nol ecu si eve catal yst conpoSition
pasartially @s fully, tihehes first rgactarzent inm apaaouCetfipentcibat edigrs the

wei ght to 45 percent by i ght nol ecul af sieve, 5
péisergnems, VaRes! ging with @ %@Pg é’ﬁtf“%@ﬁr\ﬁél(@‘{]fm’hﬁcﬁg‘é Sleve fgtalyst

f I i t .G . .
EOTRalR 3 AEiEay YRl RS Rk B pmsnsing
Appdstlc airé adesigubd i toaképanatdlothe Uo2@0 Rt 06482 28tabysb| ¢amtpedition,

Januar%b,23, 2003, which is herein fully incorporate
byreferrllyerroked poBLthpr qaked maleralar sizre gatakyRk compogitiqrairom the
tr . sl eve | i I [ .
PR STERE Ay, LenBArbingt, Wb b Rtgins sone
t @c]@hb@zireﬁi’ﬁe@éd,l hoyeves, ghoiveefticteltbiw thhéistrpagingoesseb will
poi nt of the nol ecular sieve. Preferably the slurry
c elspspraate thrcaiglys campesitiprs, Gom;the eaeweillygy. (et methods

o A A U] Bl it e
SbepRitest s hilaay, addthetlie. matri x material. In an

enbodi nent, the pH of the Slu”éiis in the rantg‘c;:> of .
f {72 to 7]n pmefenbasimentr ohile disengaging: sysiern, | the digengaging

th l. ' s in.+he. t .

| SEeORSToA a fhPEaihe yoitel RPichRD AT Oh 48 Bt el dsengaging
ofyedsBEishi sﬂﬁ&ﬁﬁn%' Sord! SRR stiipyiifg A6kie the doliddandiEFuIE sidveeatalyst
matrix material is |less than 2. See PCT Pat ent

Pgbinpositipwis Wotadedeithpem, pprfeieblyrey Jah gampingtion o steam,

\[Nhi I%I{e;ggrgﬁlgidg?’%&‘%’l g&%ﬁ%{ﬁ%’ﬁgﬂgﬁeﬁﬁ@?%ﬁqﬁﬁg gas such as
S ooy Fﬁ'g@fa%g}atsﬁeaﬂl{, aberRbldt h@sofbddOhidrobdiBé® Hdgn the coked

slurry ‘contai'ns solid nol ecul ar sieve catal yst )
c anglemildri evepatalyst Icemposition ¢habrie themainiredudedtotthe segeneration
particles are small and have a uniform size

di stribution such that the d9o dianeter of these
particles is less than 20 mm preferably |less than 15
mm nore preferably | ess than 10 nm and nost
preferably about 7 mm The d9 for purposes of this

pat ent application and appended cl ai ns nmeans that 90
percent by volune of the particles in the slurry have

a particle dianeter |ower than the d9oval ue. For the
pur poses of this definition, the particle size

di stribution used to define the d O is neasured using




scattering techniques using a Honeywell (Mcrotrac
Model 3000 particle size anal yzer from Mcrotrac,

w0 p@5/111135 go, Fl orida).[0055] In one enbodi meneCT/UR®05/016199
slurry of the synthesized nol ecul ar sieve, binder and
matrix material is mxed or mlled to achieve a
s ufyistepi. Rt dnb tHeR bfnBbdintht! &ﬁevstﬁﬁpi,ﬁg BorAik i L&A vERE from the
mol’ecul ar sieve catal yst conposition to forma
f odiserigagingrvessshposition that is then fed to a formng

uces the nol ecyl ar sieve, cat al

unj at pr st
cot@géft i on gge CORYRITION LR} ?%P1°¥?%%ﬂ@a¥%vﬁ§%°n process,
COspReichlt Withinlthél Rk Skt i€ FHPAUHARRLS HoiPaldd BOEE: to about
unit is a spray dryer. Typically, the formng unit 1s

mal (0aC e feasbln fioengbent2 10°€ te abbutd0ORE, morerpraferablynfisi about
of [iguidfr the sl ur d fromthe resultin
Pt raggl?@ée%g]vgq e PE%JE%BB’%]% ﬁ@%#@% SAmAGI0C, yet
C \/ C | o o

o Ry R YR A G ol S8 Bloct BiAErab3rom
usasbub3Sq°etofabouti 33§°Cni t, typically, any one or a

Cﬁﬁ?& ation oépthe slurries described above, nore

pal®07tul ar | y1Be sopysryions presures wapleyed 2y theplcerarsipn process,
Si Nl i¥in: rj [ 1S CO- h .
PP g, tbCE" Lbior A6k Mifles bRC8AE [l etuding
t empegendur pressangi The Eommrs2iDfietsardBBAIced 8l therpLOMYreRbre of

ou%l t teggerature rangi ng from 1000C to about 225C
| rfhg docdstost exelhtlve phanadiliieat themimndiypicaldy thetmonyersign pressure

¢ ooy 5 fe BloRs S in BRRAZ, bt Bbin bl AT EARYS gy Fhaaa
25feferablyrfrom spoef kPd ty abswrrd MbPeal| arklinsdtpte@abRUton @fout 20

nmm_ and nost greferably from about 65 mmto about 90
nrhPapdesbqut 509 kKRe-spray drying, the slurry is passed

t h (St [ t he sl ' | .

T e e T

c haodess foAcomNertid @nfebdstatkNt@NARiInBYorde0bE nfiie td %&iatérs 't the
a

through a single nozzle or nmultiple nozzles w )
pri&essiee of ropoiasulan sigvargtalyst compasition wighia 2 oeato® zone, is

' P . kP Paa n_anot her embodi nenpt , .
N R T —
Myohe Pef HHE P SvaAIANGT WoldtuRi @Mz el fidldchilat GiceCéhtalyst
as air, steam flue gas, or any other suitable gas.

GeRuEPabitipn in the regctien gena. HehenWVEISOSisheaintginied at o tavebdufBcient to

tqg _so ext.ent by t.he solids.content .of the slurry.
et B YT ombariion I e i G e velhin p ferctor Tbicaily, e
CONPISS/ idngéh A6 abbst BRIERd §6dut 3000 &F ' Shiefdriifly fdREabout 7 hr!
control | able by varying the slurry fqed properties an

c 6n@beut 3080 bf ", anemiprefeiably. @0 5B8ut Iué'rto mboutoldb®0fhot, and most
formn nmol ecul.ar, si eve st .conpositign i.s .
SRR 5 B LY T S 1SR B et e
USHBIS Vais o8& & tReh 2PIES Pefdralfly SYEWEE R lfé&%gv%rsion of a feedstock
conposi tion), which is herein incorporate y

r ebetaimne metleasbind dinzetiyl efher et Grebadgaren fromostoat 20dr to
nol ec r. sieve catal yst conposition is formed, to
fﬁL?Wgﬁﬁﬁﬁrden and/or activate the forned catal yst
CQopasi t1 on THNSuPERY SYl r oS hEV :
cgnpozition or ggﬁnulat%% ﬁgPe uﬁgg’ i%@gﬁbg?gﬁég{X&hWhng
c dlnipesi andaovadten qabdictsedithiiythe ealkctoe 8ystémds peeferably sufficient to
t ratures arF in the range of from,about 500C to

aBiz® drscmolsslap sisve caishpt fogResition tithpacerdionrone in the
700C, preferably in a calcination environnment such as
air, nitrogen, helium flue gas (conbustion product

| ean in oxygen), or any conbination thereof.

Calcination tine is typically dependent on the degree

of hardening of the nol ecul ar sieve catal yst

conposition and ranges from about 15 m nutes to about

20 hours at a tenperature in the range of from500C to
700C




[0060] In one enbodi nent, the attrition resistance of

a nol ecul ar sieve catal yst cegposition is neasured
wa@giosg1ams Attrition Rate | ndex (ARlI), measur edPCTUS2005/016199

wei ght percent catal yst conposition attrited per hour.

ARl is nmeasured by adding 6.0g of catal yst conposition

headcRe. aTIRASGIVC Lt BiRdcébs S bartiOwlhily Rvithi Ghd) geattod ¥ysiém, more

mcrons to 125 microns to a hardened steel attrition

c pprticlapy oxithintthe yiseareacior(e)s Anphlegst Gl trRefge Rergsesonds (m/sec),

he e et Ui 430 S, 5B Bt R Bl P b o
???é’f@liaﬁ?rgr%'thﬁ{@ nfedc! vet biiéh Mbielpréfefiblyp@ie@eAthds 3 m/sec, and

rough™a porous fiber thinble. The flow ng nitrogen .
r ensy peeferhlelyfdremter than tdi wises, Sgetfor exrenladger Pyant Applicgtion

o SRS B AR Al 3 PP B Blrared oy
N 4RSS bﬁfé&rgﬁ‘d&ieés%s K&r&ﬁ%}ﬁhganmyg%@. to Wesirf (bYW described

particles remaining in the thrnble represent the

can dJ.§s Pateoimus i 1,9 05538 QVHRAS ofravesst APahr tahd cudhmperature

o Clorerted Nertiptire! Melfih by BT WERRS) of 0 maita 016, BP0
c@lbagt e (WrkRestfiA R @ B'ao8oRVEM H! 08 4 RenpgeRitire off from

new thinble Is then installed. The catalyst left in

t AbowttISOPE it ASAPG)S aridsPGT WOt 23500 publishdd iApirid Aal0@ (propane
hours,. under the sa s flow and noi sture | eyels.
TRELRHioR AL e PYTRRSCRPA I LRRISIORK FRPRUR o 11dgey &l high gre all
c j | particles separated by the
t%le}r?‘glf%ﬂlg??éggpérhgafb??é@%g%r are wei ghed. The anount

| 10@823ns of Thierekahmbiechins sidve/caf@ystivpmphsition is withdrawn from

ori gi nal ampunt of catalyst in grans charged. to the

atthe disengaSg yeasehrias ?&’YBblt%Y B¢ O Bigre 5@?@68&% qrdeinigpgluced to
[ [ r per hour (. %hr). ARl is
rg%é;%g%%%aé‘g’%ﬁ%&t@ﬁe formila: ARl = ¢/ (B+C)/D nultiplied

byRebehdatiohSvelem B i s wei ght of catal yst conposition
left 1n the cup after the attrition test, Cis the
wWi0ORH of cdiedeEBrratioRsYRENAOPINISERR Frgengatogryhere theecoked

PR Rp L AR LR B s o s
atcbfifatrigotygeAt uikiet gerlcf) Gddenkriatiom eorsgiitbmiafeahperttoee, pressure
nol ecul ar si eve catal yst conpositiaon or formul atq‘fd

mand gesidance tisee Nap-dmjisng exwpeiss of Hi¢ 1eaencasioARpedipginclude

than 10 i ght [ cent r u e ly.:le : .
YR OB AL ARRE R, SR IO NOPRPLEAGH. ik o8P i
Weliigbien R ca®Bh dReidd)onygenand wanat(UpS. &fatema Doy 6/24$ 708 ) aarbon
1 weight percent per hour. Process For Using t

. he
Mohensxider aigl/ ey bydragen y She gaaqresition ioaditions Zfe thpse capable of
| ecul ar, sjeve,catalys AR I be
O R Pl DAL AR B AP o
Croas et pSberdt Vas@@mteqotal W@i%ht bfthé eekkd oletght sieve catalyst
ol efn(g%ﬂ FU. S. Patent No. 6,300,537) or higher
nuostpobition watetjhg thenmgeneyation sustedn I be okesaplegpiar sieve catalyst

hydr ocar.bons; .hydrocracki n of for exanpl e h .
DECFEOHIRR M G S reknelon nsCE AP G Bocyyer sieve
f Cbra%a?%@% 0B HTBBY ConSsIGiRg A AW D Ehe RPENTREA ARfléddllr sieve
of Tor exanple one or nore olefin(s) to produce a .
palatalyst compokition or edaledrireggnernied rmogjesiden gieve catalyst composition
dehydr ogenati on; dewaxj of far ex | e..hydrocar hon

F O ok Beete DS e Ssr PR ABE SPEPIEH VG RgRe on
exanpl e al kyl aromatic conpounds for separating out

i soners thereof; alkylation, of for exanple aromatic

hydr ocar bons such as benzene and al kyl benzene,
optionally with propylene to produce cunmene or with

| ong chain olefins; transal kyl ati on, of for exanple a
conmbi nation of aromatic and pol yal kyl aronati c

hydr ocar bons; deal kyl ati on; hydrodecyli zati on;

di sproportionation, of for exanple toluene to nake

o - o o o - . o r




and branched chain ol efin(s); and dehydrocyclization.
[0063] Preferred processes ap® conversion processes

w0 p@badiimy naphtha to highly aromatic m xt ur esPCT/U§005/016199
olefin(s) to gasoline, distillates and |ubricants;
oxygenates to olefin(s); light paraffins to ol efins
a b rableanl andiéveCital yun dompesition afterthgiid rexctr bomaintained. There
(et hyl ene and/ or acetyl ene) to al dehydes for
c 8vey BBy olchmguesl fshesimdrolling de AW e5taemeolechi Figkq Catalyst

pr 0 t
DESABEHE BERRBREE DB LR 00 ey FEORERD: Ciruaing
O Wi @izedBefls, OB e N AlvREint andoR@owltofDEd. 0BE&kﬁ(3?97(336337L
[0064] The nol ecul ar_ si eve catal yst conpositions

d sdhighi ib bereibisoerperateddut refesencay | y useful in conversion

p ses of.differe t f eed e o
PUBRST ook odht ararbo@bn (onghaRis e, e r phfifsneye 200°C
Cm'ﬁd%ﬁdﬂﬁﬁaréf&%blyd@orﬁ'aﬁeﬁt@(ﬁ) CapiaBes:; 10@@1’@0@@% preferably
conmpounds for exanpl e al dehydes, ketones and

c@onmwmm@&@dg ahouh @58°C, hatd; u@st pierelptfaem, about 550°C to

d th d
S0 e ek Fisudie i S FeBde oh Heih goadins psia 103
t kpaeg% biyout 30D @hi@s(ﬂzfméa) tiRefRROHL & a68HIIN s OIF8.kPaa) to

preférably from1l to carbon atons, nore preferably
f aloont 250 psi0(1g24 Mﬁa)amms prefendblyofsem mbeﬁfe rQébIPSya {Yi@kPda) to

& focin 13D 382 (R i), 200 st erat oS s ks o

aghéR deped ﬁqdklsiab]aWe préfeleéd TERAGRO HRNS o tHehmdRcular sieve
nmet hyl ner capt an and ethyl mercaptan, alkyl-sulfides

s nathlysiscomgobiiion g Efei rdgqneeatdnyls anthe asngsioftirons abstt fopé minute to

e SRS o RTE Ry SnEBn MRy Bttt Y profomed
ebisle &F‘(L)@"gbrg?n R0z R0 Y tmaﬁ% d g€ ﬁoﬁi ¥dut K&N0RBR: ﬁe?@éﬂt to

as di net hyl" ket one,  formal d and various acid
sabcbutésnale@’ercentdxascd o1} 08661 ‘miulae pf theegas.ed enbodi rrent
of the pr oc§ss of the [nvention,

feedsto
MR o8 on Ot TrerET Ui BISFSES SifoRERPELIT | Bptent Nos
0 f o Rt
ko 1B D mBRRHar sieve
t hedqar doe sezenératony eankli ERINHS drygmilaige mmstdne) U.S. Patent

f eed k hol abl

npReAtion Seriabal PgBnres Blochiane i pinefloBoIg Feefersted catayst
Iré‘tﬁxtﬁ%h (1) rfgéhcéra(t Mgt ?at%gt §Eﬁ9ﬂloﬁt 9@[?& % f)@/? gbh Yo filed
from car ’n at ons, nost era om'1

t @eléh‘u@@l’ D@ rrmu C(ﬂ@enai’a’edadamm Icontasted uhtlaalcbh@i@isﬂmk:RCil‘nWO
process i nvention include | ower strai

aﬁ@“@ﬂ%?ﬁ‘@tﬁh@h A\uﬁuw 24pRAYG écosle@dﬁgfrr@ra&%c%tﬂ¥$trcontacted with
u exanpl es
i o T T

| $6086ppanol Thewtabedus edfflidnt € Reithdrabiireiony lthee ﬂﬁeﬁgagmg system
diethyl ether, diisopropyl ether, formaldehyde,
dlan@ﬂgﬂlsse@lath@@am ECCOMPYSYHFN- ket one, acetic aci d, and

t ures thFr eof. In the nost preferred enbodi nent,
tM@@Els sel ected fromone or nore of
nmggdgypol , etingRObre Mt kﬁbﬁﬁﬁ;ec&*e@i %ételﬁh h&fchﬂﬁu@ and

conblnatlon thereof, nore preferably anol and
disemtehes thatrase usgfnhlmmarapnﬁmﬁfm)wndmm@g oquwasqrom the
The var| S f eedst ocks di scussed bo ve articul ar

{ BBt TR & AP R R VRS charey s bhe draote B o
f eedst ock containing an al cohol, |s converted

primarily into one or nore oIefin(s). The ol efin(s) or

ol efin nmononer(s) produced fromthe feedstock

typically have from2 to 30 carbon atons, preferably 2
to 8 carbon atons, nore preferably 2 to 6 carbon

atons, still nore preferably 2



to 4 carbons atons, and nost preferably ethylene

and/ or propylene. Non-limtipg exanples of olefin
wOowsrergs) i ncl ude et hyl ene, propyl ene, but enPEL/PS2005/016199

pent ene-1, 4-nethyl-pentene-|1, hexene-1, octene-1 and

decene-1, preferably ethyl ene, propylene, butene-1,

pe&hsmaﬁdn oF- areldivlis Repdretier, | fradiiexgtiver ind/o€ td@mﬂ}aﬁo@rtdwers

i soners thereof. O her ol efin nmononer(s) include

uAelamns atrliiterfo 96 fsins, r@pmreﬁme%whgamethﬂbwe@em@nfacture

ST FRAUE Ot ISRl A ALY S0 S

pkett)ﬁésrﬁm e adhmiENure (IS, fraeds DN Is, 6 73104 B raa@! dth@fasmeated
or nore oxygenates, is converted in the presence of a

eqwipuerir fos pxameple amacmsslondmshw exrhengarn aeirigowation @ystems

| nt .ql.efin havi n 2 .t carbons, at ons

i) e rptiSiaeS SO 28 " ey BT RS Xon-
ahﬁf'@ngD Exé}ﬁplbé Gﬁ%ﬂe@é‘ tovdrg, EMMf, t?ﬁttf:r@Qﬁ“ eaih LAt A6Ke or in
cont ai ni ng ‘an oxygenat e, referab y an al cohol, nost

p c@nbmaMIylmbldh ane br more efredgmethanizescpreferdbing bl)gh temperature

et.h ne and/,0 ropyl,ene. [.007

BT o8 VP Eop by 'es B ppniger, 2 wash
i ftﬁrlféfdiﬂéﬁ PéREIAYS a§ fa%'ﬁbtﬂgwﬁﬂpﬁﬁv%‘i &ndRH Qltleﬂ'b?l ®WeAMbsorbers,
cracking, thermal regenerative cracking, fluidi zed bed

c adsokbengy mdrhiprakse ethylene (C2)cphitki, prppytioe (C3asmittgt, ibutene (C4)
[ ﬁgjg&g ﬁnﬁ$V|sbreak|ng The nost preferred process
TS %t erred to as gas-tool efns (GTO) or
a[dﬂ%@]‘ at | Ve'\bénoﬂ@%@&ﬁ@ S%Qen% qfsbfd ﬁ)pTr@mféhng predominately

net hanol -to-ol efnms (MIO). MIO or an OTO process,
t yleiioa),| yreﬁamabi)( Ygiareade Hglﬁte@ldﬁn(e): kychnes bthpleaé,epmpylynea and/or

t hanol cont edst oc i s converted
nﬁé@’é‘h - &Fs‘iil |1§gUrS§ g@?‘&v& cét%ﬂ%yfg‘\é ﬁ%@ﬂ ethylene
| i QnONeUS. PRLA ?f '5&(1@ Pfs‘fiﬁz’ 5’%1' ¥in@n§, 082,481 (membrane

predom nantly, et ene an or propyl ene, ten
r edparatieds); &J.SisPdterg Iﬁ,67{2| EX/nfpsdssyr® Ql'ép@nd‘e‘hteadseﬂﬁtstsmdli.s. iPatent

OB P2 HE dhsar68rm Geavithe oindaiint akpor P-4 Gecovered
{ 8RABhOCHS nyaRsbeR hhd U8B6H AlddadAME] e@vest PalieNo. 5,927,063

f eedst ecul ar sieve cat conpositio
Namedvienddt mathamodao@ae surbinediowee mﬂmt) fand GHS. habmtllﬁm 6 121,504
ni t rogen,

di
3&2{? et PRGUEHIYeRPhy - S PERaRe vé?%bﬁ&r S pﬁlg@bel@ﬁm Mgjthout
Peaet %ﬁ&tﬂm Sm%ten?tﬁ@%%% n_gﬁ' gr@es)wm adsorption),
ent o al y non-reactive aronatT c conpoun a
rrwlaidhrasalﬂ hereofully Tiverpoesied by effeened dil uents are
wat er and nitro with water, being particularly
pfQ088}  ed. Etomfgfulmh@tb REOBEHSIPP prfz,csﬁmfrq&yg@la@s into olefin(s)
f I
EFIAhEE SiolERRE e clta B EARLAON (FORARRL B RHE e cptcatly

Cadrapiisss LaERRy bf @myw‘ne tahe/or Y&ldrerandi $ ndAd arBéun® Wf four
in a reaction process 1n a reactor, where the process

i garhon jand chigker grrberesymber produgiszanl piwr rhydzreé@ts excluding

T T 0 N I ——

8 RN fHbeRs Be iRCintdhtion Wit Al raRdorbae: MEAASTD. kg per day,
073] The reaction processes can take place in a

varqfealylyereatqtthmyl(m; (ke porr days more B@fqrghjy &M@éhamf@) 000
ian

o RE Per S efonRl rdgao a4 hey SHoG BEkE B Pt even more

together, circulating fiuidized bed reactors, riser

reactors, and the like. Suitable conventi onal reactor

types are described in for exanple U S. Patent No.

4,076,796, U S. Patent No. 6,287,522 (dual riser), and

Fl ui di zati on Engi neering, D. Kunii and O Levenspiel,

Robert E. Krieger Publishing Conpany, New York, New

York 1977, which are all herein fully incorporated by

reference The preferred reactor type are riser

ey s




generally described in R ser Reactor, Fluidization and

Fluid-Particle Systens, pagesi48 to 59, F. A Zenz and
w20s5/1Cksrer, Rei nhol d Publ i shing Cor por ati on, PC®WS2005/016199

York, 1960, and U. S. Patent No. 6, 166, 282

(fast-fluidized bed reactor), and U. S. Patent

Appiférabllyi great&ethiaal 1,500,0000k S 6dr, 63 stilll even Mayre yre2MB0; greater

(multiple riser reactar), which are all herein fully

i Heer2pi0a Qg day.and macst PYeEEAly STeater Hign s H0e}(0ds per day.
?:fmy ment, G%n@aﬂér%'c&%a%&%&%@s‘% Fecove &s&ﬁls}’i@ lrtnﬁ’ecg%}iucﬁon,

zed bed process €S a reactor syste
r gaengic | O soceheMatidnd of rdnleanly piodhes) Regpiodicts and/or
System [ 0075] The reactor systempreferably is a fluid

beentpminants: alopetwith Hhe insefered ipriste peasiieison The nrelgired prime

one_ ofr re.Liser. reactor d reagt | .
o e S 0= A G008, OBy e
P&t wedhl derio QIR dhM@ctaffg @FockBke sGAHC hOPEIymetifatieprocesses.
enbodi nent, the one or nore riser reactor(s) and

diThensfrrei inghe mwsieprefesred sabailinesat af theiracayesi sygier, the recovery
react or _.vessel .. Fresh .feedstoc preferably_containi.ng..
oRER b anegerapuuEEER, B JourEO S BB ifing
digk#4BpIES BF cohanfifshtd and DG-pRE®ICE indRIdR gdnSRIlly' RA%! SrfFounds
in which a nol ecular sieve catal yst conposition or

c skehday svatsro aleohals.eeibixylic racidsd alhets, chipopraxides, ammonia and

di he ol ecul ar . si | i 1
o PED Ok SOBIOLHEY cgnoRdes dNELRER A0 (Y OLRTgHF g as
g@aSetylefie, wfgimaétmﬁe,t(pg@gaa%e, HftddMnetaadbaiyng. i nt roduced

to the riser reactor(s), preferably the lIiquid is
Wt ] or metQiberokgcoumery systempahat singlude npurifigaéion ssystenss for

it } 76] T .f eedst t [ t
CGABRET o 89 PubR S n0er Dk Chafie Hsten’ fr Ky Grfmer
t B9 chdibptid gP@hQﬁzic%z? ry@ci”{bfz(%y? DR, Q&fhﬁrﬁ@@& Jigﬁ@twney &

enteérs the di sengagi ng vessél along with a coked or
f Sohd et %o keagesil4delil larand | 894e80at whight isc benpus ithdopparated by

the, preferred enbodi ment, cl on ) within th
SR iy HrabeL tEs ark Y etrinb dn i chp@olen DS, patent No.
I I (S - cat al : Hpgﬁﬁ j g&ﬁ* I
gg kzgg’qg ? ?p'l?!ﬁ \égt}difé‘gg e% S&rlrglﬁgc ul ar(gdsai?(geb\f1 e @f:rat al 3? iS{ Patent No.
c 61298 999 i(sapardting propidergasen psopaht), aad U.8 oPdtentnApyicatien No.
or | efjn(s i thin the di sengagin one. .
0981%3.5159? Siled 9?@%@%% 2{00% GG Fireagy 4ng vdipRiag patalyst), which
k3 b : ' I ssel will also separate the
\(l:mégt]g%réhsl?&? r%%@??g%fggpyﬁgm t he gaseous effluent. O her
mpa9afis f or hscdydedain g tdoevaptsybtgsis efothrohiventiors afer ceaction
t he gaseous effluent include the use. of plates, caps,
eFYoWaS Tl f@nyerting itheeprofbgly ppntpined Rt hsrs HFHY 55 Tifidrawn
di . < ' . . gl
ORISR LA Bl PR AR IR ey
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di sengagi ng vessel. [0078] The conversion tenperature
enpl oyed in the conversion process, specifically
within the reactor system is in the range of from
about 2000C to about 10000C, preferably from about
2500C to about 8000C, nore preferably from about 250C
to about 750 0C, yet nore preferably from about 3000C
to about 6500C, yet even nore preferably from about
3500C to about 6000C nost preferably from



about 3500C to about 5500C. [0079] The conversion

pressure enployed in the conygrsion process,
wgep@sitiilgal |y within the reactor system vari eBCDUS2008016199

wi de range includi ng autogenous pressure. The

conversion pressure is based on the partial pressure
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TR POfCy P e D ST GR eI SPRPET Shm is
t he coked catal yst conposition is contacted wth a
regeneration nmedium preferably a gas containing

oxygen, under general regeneration conditions of
tenperature, pressure




and residence tine. Non-limting exanples of the

regeneration nediuminclude ene or nore of oxygen, 3,
weEEBSINAG NO, NO2, N O, air, air diluted w tPCT/US2005/016199

nitrogen or carbon di oxi de, oxygen and water (U.S.

Pat ent No. 6, 245, 703), carbon nonoxi de and/ or
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known recovery systens, techni ques and sequences t hat

are useful in separating olefin(s) and purifying

ol efrn(s) fromthe gaseous effluent. Recovery systens
general ly conprise one or nore or aconbination of a
various separation, fractionation and/or distillation
towers, colums, splitters, or trains, reaction

systens such as ethyl benzene manufacture (U. S. Patent

No. 5,476,978) and other derivative processes such as




ket ones and ester manufacture (U.S. Patent No.

5,675,041), and other associa ed equi pnent for exanple
woQ arsouH4tondensers, heat exchangers, refri gerB€T/082005/016199
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chl ori des, hydrogen and hydrocarbons such as
acetyl ene, nmethyl acetyl ene, propadi ene, butadi ene and
butyne. [0091] O her recovery systens that include
purification systens, for exanple for the purification
of olefin(s), are described in Kirk-Q hmer
Encycl opedi a of Chem cal Technol ogy, 4th Edition,




Sons, 1996, pages 249-271 and 894-899, which is herein

i ncorporated by reference. Pegification systens are
w@bk®s/1dasEri bed in for exanple, U S. Patent NOPCT/US2005/016199
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pressures are in the range of fromabout 2 MPa to
about 100 MPa. Synthesis gas streans are produced from
nat ural gas,




petrol eum | i quids, and carbonaceous materials such as

coal, recycled plastic, nunicsgpal waste or any other
woee@ani4sat erial, preferably synthesis gas stPERDS2005/016199

i sproduced via steamreform ng of natural gas.
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produci ng various polyolefins. (See for exanple U S

PaerartedAp thei following ®bid bl No. 09/ 615,376 filed July
13, 2000, which is herein fully incorporated by
reference.) Light Aefin Usage [0096] The |ight olefin
products, especially the etpyepe and the propyl ene,
are useful in polynerization processes that include
sol uti on, gas phase slurry phase and a high pressure
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pol yet hyl ene, pol ypropyl ene and pol ypropyl ene

copol ynmers. The propyl ene based pol yners produced by
the pol ynerization processes include atactic

pol ypr opyl ene, isotactic pol ypropyl ene, syndiotactic
pol ypr opyl ene, and propyl ene random bl ock or inpact
copolyners [0097] In preferred enbodi nent, the
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pol ymeri zi ng process of one or nore olefin(s) in the
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enbodi ment, the supported netal |l ocene catal yst system

c oigyeins dpreexempinrit 1s contenplhted dhateorsr ommbed olenkar tsigwes are
conpound.and _.an activator, prefergbly the activator is
o AR B HER PSeet e oo DRRRUaTGy B Ehin e then
t hetfegfce s f |6 t \a¢at Bfaird

al unoxane. [Od(;rg%] n[ir)ldird@asol‘(giél [ g)n dti% %g%doélae?{alr#sl% fﬁfj urr%%sgs of
ot desermiing the tdwrscopdofthe gieserd imveatibmr med from t he

ol efin(s) recovered any one of the processes described
above, particularly the conversion processes, nore
particularly the GIO process or MIO process. These

i nclude, but are not |limted to, aldehydes, al cohols,
acetic acid, linear alpha olefins, vinyl acetate,

et hyl ene di chol oride and vinyl chloride, ethylbenzene,
et hyl ene oxi de, cunene, isopropyl alcohol, acrolein,
allyl chloride, propylene oxide, acrylic acid,

et hyl ene- propyl ene rubbers, and acrylonitrile, and
trimers and di nmers of ethylene, propyl ene or

but yl enes. EXAMPLES [0099] In order to provide a better
under st andi ng of the present invention including
representative advantages thereof, the follow ng
exanpl es are offered. [0100] LA and ARl are specified
in this patent specification. EXAMPLE A [0101] There
are nunerous nethods well known for maki ng nol ecul ar
sieves. The following is an exanpl e preparation of a
nol ecul ar sieve, particularly a silicoal um nophosphate
nol ecul ar sieve. Procedures for nmaking a simlar

nol ecul ar sieve used in the exanples belowis
described in PCT Publication WO 02/ 070407 publi shed
Sept enber 12, 2002, which is rally incorporated by
reference. [0102] To a solution of 63.94 grans of
phosphoric acid (85%in water) and 51.22 grans of

de-mi neralized water, 4.15 grans of Ludox AS 40 (40%
silica) was added upon stirring. Then, 116.71 grans of
TEACH (35%in water) was added. Finally 37.75 grans of
pseudoboehm te al um na (Condea Pural SB) was added
together with 6.22 grans of de-mneralized water. This
slurry solution, a synthesis m xture, had a
conposition expressed as the nolar ratio: 0.1

S102/ P206/ Al 203/ TEAOH 34 H20 [0103] This synthesis

m xture was then m xed until honbgeneous and put into
a 300 m stainless steel autoclave. The autocl ave was
nmounted on a rotating axis in an oven. The axis was
rotated at 60 rpm and the oven was heated in 8 hours
to 175C. The autocl ave was kept at this tenperature
for 12 hours. After crystallization a mlKky suspension
with a pH of 10 was obtained, the slurry was then
honogeni zed before dividing into 3 Parts: [0104]
Conparative Part 1: 50.04 g of the slurry above. No
floccul ant was



added. Part 2: 50.0 g of the slurry above and 19.26 ¢

prepared 5 wt % PEl (pol yet hyl gnei m ne) (MW 750, 000)
wgaodoatiins (Preparation of 5 wt% PElI sol uti on: PRT/gSmN5/016199

50 wt % PElI (Al drich, MN 750,000) and 18 g of

bi-distilled water was m xed with a spatula until

hoggogngeus) . Part 3: 50.02 g of the slurry above and

19769 g prepared 5 wt % | ower nol ecul ar wei ght PEI (MV

5000 60, 000) sol ution. (Preparation of PEI

solution: 2.07 g of 50 wt% PEI (Al drich, MN50,000to

60,000) and 18.1 g of bi-distilled water was m xed

Wih a ' i t-h
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addi ti ostepfoft he fl occul ant. Conparative Part 1 and

Part 2 re stirred on_a_magnetic stirrer plate for 25
ni nut eskl%ef ofirogdueing fgfeedsipdknty @ meactar; systephin the prgsence of a

left without AW n b . t '
settle. Thi sm?)?aésc Bfa? gsge\i%n C%Ql? fwti g%ﬁﬁ%s?t?@ ? F@?ﬁgﬂge?ﬁyﬁrﬁlﬁmed
to the bott omoldcular asiswebdivaing i wdehyreebeded | ingthed F@gg,ence of a

top. Then, Part 3 was also stirred and washed. [0105]
Each of ConpHPeAaps Part 1, Parts 2 and 3 were washed

three ( ti df%’i’ | SLdd | er

for 10 nut gg[ﬁl n a{%gﬁﬁﬁ? %eg%ogfﬁggg#%fgune trg vva%d

wat er ofc) Conpasiaigi the cFfidnt Igud shrbadty a Whddveryt Biaten®irecovering at
Parts 2 and Parts 3 were clear and colorless. The
recovered prbatidheong oranergplet@és)zed nol ecul ar si eves,
were dried overnight in air at 120C. The dried wei ghts

of the synthesized nol ecul ar sieves were: Conparative
PaR.t 1:THd pBicess oPatdim?21 vilerdib tHe aBelisfRk! codaprikds @ae Bbr more
EXAMPLE 2 Conversion Process [0106] The three

synt hes?®@anates ecul ar si eves above, Conparative Part 1
and Parts 2 and 3, were tested in a conversion process
where in the oxygenated feed stock was nethanol, and

t h& convies pioeBssCOMelhink ANGr MeVIRred® MSMIthdel Shéleédidsieve is
kPag) pressure, and at a tenperature 450C. The results

of whi ciynthesized den edl sypthesie mixtyrevgomaprising @ silichatsosrce, a

S omver titpsHdTBd SulEARM A b it ARy o TrA0 %Y o mrepguce of

butene-aﬁbmrﬂmir%mgeﬁi, and hi gher carbon nunber
hydr ocar bons. [ 0107] Wile the present invention has

been described and illustrated by reference to
pajticular _enbodinents. thgse of .ordi,nar kill in.the
DL b 1 TR PR AR} fin O R Trfkraie YRR RBS i e plapaced

exanple, it is contenplated that one or nore nol ecul ar

si eves mateixmedendr abl e in the presence of one or nore
floccul ants. For this reason, then, reference should

be made solely to the appended clains for purposes of
deg. er M HdobdS of i

I nventi onel.%Al %S Val\zbeglﬁé;i@ﬂrantﬁe ??GCIZ&E‘? gga?gg %hgrrel%;hgd%og iCIrlll(f]111 t has
one or amwpkcalaeveight(MW)he therrengess foomp0j080 tg8ad)@00.

steps of: (a) introducing a feedstock to a reactor
systemin the presence of a nol ecul ar sieve catal yst

c osi [ : [ :
ol ng Eisev T ot any Be &1 b S Halfey FAUCRLTR RtBuant s
(b) wi tprekeatinrap fmamt phgbaue 86 do 18 yetefloanlaat bisedoh the total
stream

vari at ibRcilef sie08 Qafdst lc¥mbbditieh ratied Leffises alFBihder and a

d . .
Wéalght of the synthesized molecular sieve.



(c) passing the effluent gas through a recovery system

recovering at least the one ¢ nore olefin(s). 2. The
wee@sasH4df claim 1l wherein the feedstock conpPCHES20051€16199

or nore oxygenates. 3. The process of claiml1l or 2

wherein the synthesized nol ecul ar sieve is synthesized

f yom aTaY BHEESI &F dily)6ind lof QB¢ e daitnsSihdreianhes oottt is a

a phosphorous source and an al um num sour ce,

opt i onablywerin amthee.pr esence of a tenpl ating agent. 4.,

The process of any one of the preceding clains wherein

the fornul ated nol ecul ar sieve catal yst conposition

fgrt herryg QRRekS 6 arfy S 6lethe PAstedinBBIdiinS WIRIr€lhitB¢ flofoulant is

The process of any ‘one of the preceding claims wherein

t he f| oapreseatet tyatheafommikac (RaXHye ivdistre %MNH) is epolymeric or

range of from 10,000 tq 800,000. 6., T f
e ot ToRamSPE Aal e RACRE e o e PSS R s an
pr esengntg%h%mapwmo’@(fg. about 0.01 to 10 Wt %

fl occul ant based on the total weight of the
synt hesi zed nol ecul ar sieve.7. The process of any one

of the receding cl ai ns erein.the flocculant.is a \ant 1
pSI ymertig PERRERROT gy %0?8@8@&0&6“&6 oaigns g th, JoCculant is
pr ecedi | bid: hentd nt-N STEEAH,-
by the& o?sr%nl%g?ﬁl( %Wliherec?ﬁ%ﬁ)% Fy (gﬂr%%llq%/ﬁngri c 08,
or nond)ewhereimmntis fbarld tR20H000xinds i fiom 0 te 3,000 car bon

atons, and x is an integer from1l to 500,000. 9. The
process of any one of the preceding clains wherein the

flkgccu i : : : :
CREc IR R SR RN [ wheteln the eynthesized
fr om lehdlecul®, s is salebied fremfaneror Gndre of fiE0groud Oonsidtimg of: a
process of any .one of the preceding..clains erein the
synt heﬂ%@@aﬂ%‘i‘@%@oﬁl’h"é‘%eve i%s sel %@:‘P%ﬁ“‘fqn& Swaatsy an
nore o ons | , ;

ot ol | QuPRofiapRich R R Manfiviortips maolienlar sleye, an AFI
al um ndéphesphatype molédwlarfsicvernd o ICHA ped ddi] éntetgaowth or mixed
si eve, an AEl_ franework-type nol ecul ar sieve and a CHA
and AEfMererlgtpREPOIE SIS f r anewor k-t ype nol ecul ar
sieve. 11. The process of any one of the preceding

clainms wherein the greater than 1000 Kg of one or nore
olief i n(hE procebe bh gnponelvf de. pré@dinbhdaimsowhasinothe gangater than
one of the&recedi ng cl ai ps wherein tc&% ne or nore

ol ef i n1890 Keqfwae oetonya Qrn(ahd bsigyediced 13. The

process of any one of the preceding clains wherein the
synt hesi zed nol ecul ar sieve is fornmulated into a

f apul ghegrodmkseofihey ond 6ff theqaérllingt clasianpolsértindhe ohdrer more
fornul ated nol ecul ar sieve catal yst conposition

conpr i Slefin(Piecludmethdenead nremBeist ar si eve, a matrix
material, and optionally a binder.14. The process of

any one of the preceding clains wherein the feedstock

| §3pr odpeqitodds bhany baeof ®e pledsdina shimg whetshd tiacankiesized
feedstock to a syngas production zone to producing a

synt heshaleqdar devecigrprrawated intocs ferapdated moleculay ridyeatplyst
gas st rc%%%‘om i(tng], s a%oarh%fattedt omfofé{nrﬁ]alansieve catalyst composition

comprising the synthesized molecular sieve, a matrix material, and

optionally a binder.



oxygenated feedstock. 15. The process of claim 14

wherein the process further gonprises the step of: (d)
w@olopreriszi ng the one or nore olefin(s) in theP@rESHOYe16199

of a polynerization catalyst into a polyolefin. 16.

The process of claim 14 or 15 wherein the oxygenated

£ASt gk gﬁgﬁgr oS8R SRS b |pr%<§eﬁﬁx§°él B{g(v?’ﬂ &bﬂcl{hgg dstock is

ethylene propyl’ene, and‘the s esi ze

si eve pmdacei By theateps of:nophosphat e nol ecul ar si eve.

17. The process of any one of clainms 14 through 16

wher ei Za )t hep%asgkgc% |hé(ﬁ1i°°?f§°% fepdstpek Hy | o pEIZas REOdugon TaRe to

process of h gh 17 wherein the
mol ecul ar sfeve gta% % c%%p%rgarh %Iﬁlufurther conpri ses
a matr{® neteitading ﬂlﬁdsymﬂielsle ngdls| streambiwitthes . catalyst to form an

oxygenated feedstock.

15.  The process of claim 14 wherein the process further comprises the step of:
(d) polymerizing the one or more olefin(s) in the presence of a

polymerization catalyst into a polyolefin.

16.  The process of claim 14 or 15 wherein the oxygenated feedstock comprises
methanol, the olefin(s) include ethylene and propylene, and the synthesized

molecular sieve is a silicoaluminophosphate molecular sieve.

17.  The process of any one of claims 14 through 16 wherein the flocculant is a

polyethyleneimine.

18.  The process of any one of claims 14 through 17 wherein the molecular
sieve catalyst composition further comprises a matrix material, and

optionally a binder.



