2 8 AUG 2006 WD 03/084661 PCTI US03/ 00335 TREATMENT OF ACI D CATALYSTS W TH
NI TROGEN COMPOUNDS Field O Invention [0001] This invention relgéjﬁﬁ ﬁhﬁa
met hod of stabilizing netall oal um nophosphate nol ecul ar sieves EB
storage and handling, to stabilized netall oal um nophosphate nol ecul ar

si eves and netall oal um nophosphate nol ecul ar sieve containing catal ysts and
to their use in adsorption and conver $i on processes, especially the
conver si on ofygsngeanates to ol efins. Background OF The pbfsiiiobzaf [ 0002]
Oefins are traditionally produced from petrol eum feedstock by catalytic or
steam cracki ng processes. These cracking processes, especially steam

cracki ng, produce light olefin(s) such as ethylene and/ or propylene froma
vari ety of hydroveribonT farestst gekarydts dmas oweeek nowaufcer sone tine t hat
oxygenates, especially alcohols, are convertible into |light olefin(s).

Met hanol , the preferred alcohol for light olefin production, is typically
synt hesi zed fromthe catalytic reaction of hydrogen, carbon nonoxi de and/ or
carbon di oxi deridipopmyEibanol reactor in the presence of a heterogeneous
catal yst. The preferred Tret hanol conversion Erocess is generally refereed
to as a net harlB#0t o- olTaisiiprentionpplgesde 8 methoghefistabikispganol is converted to
primarily et NengaaAtbosPeRBElei dledliing R3S Andlngdo 0! ecul ar STeve.

[ 0003] One of the nobst useful nol ecul ar sieves conv rtlng nmet hanol to
olefin(s) are stah@zmﬁﬁloelammhm&hfeg}@harel@@ww(ﬁnd as t he

silicoal um no w&é@ : LPO s). SAPO
synthesis is s%@?%gpho%ﬁ@gg E)Isali&g%%ré%g %%Qgg%ﬁ‘?%%f |(msA\ herein fully
i ncor por at ed Isormioe peiroaversi@ARECesses, ¢rosrain e porsyrsioh ebixygalathytot he

hydret hermal cjystallization of a reaction mxture of silicon-, alum num

and phosphorus-"sources and at |east one tenplating agent. Synthesis of a
SAPO nol ecul ar sieve, its forrmulation into a SAPO catalyst, and its use in

converting a H%QQ&&%EEQQhJEﬁQﬁ&OCk into olefin(s), 2 8 AUG 2006
[0002] Olefins are traditionally produced from petroleum feedstock by

catalytic or steam cracking processes. These cracking processes, especially steam
cracking, produce light olefin(s) such as ethylene and/or propylene from a variety
of hydrocarbon feedstock. It has been known for some time that oxygenates,
especially alcohols, are convertible into light olefin(s). Methanol, the preferred
alcohol for light olefin production, is typically synthesized from the catalytic
reaction of hydrogen, carbon monoxide and/or carbon dioxide in 2 methanol
reactor in the presence of a heterogeneous catalyst. The preferred methanol
conversion process is generally referred to as a methanol-to-olefin(s) process,

) where methanol is converted to primarily ethylene and/or propylene in the

-' presence of a molecular sieve.
[0003] One of the most useful molecular sieves for converting methanol to
olefin(s) are the metalloaluminophosphates such as the silicoaluminophosphates
(SAPQ’s) and the aluminophosphates (ALPO’s). SAPO synthesis is described
inn U.S. Patent No. 4,440,871, which i_s herein fully incorporated by reference.
SAPO is generally synthesized by the hydrothermal crystallization of a reaction
mixture of silicon-, aluminum- and phosphorus- sources and at least one
templating agent. Synthesis of a SAPO molecular sieve, its formulation into a

SAPO catalyst, and its use in converting a hydrocarbon feedstock into olefin(s),



WO 03/ 084661 PCT/ US03/ 00335 2 particularly where the feedstock is nethanol,
i$ shown in U 'S Patent Nos. 4,499,327, 4,677,242, 4,677,243, 4,873, 390,
5,095, 163, 5,714,662 and 6, 166, 282, all of which are herein fullg

i ncorporated by reference. [0004] It has been discovered that AUG 2006

met al | oal um nophosphate nol ecul ar sieves, especially silicoal um nophosphate
(SAPO) nol ecul ar sieves, and al um nophosphate (ALPO nol ecul ar sieves are
relatively unsf@fleguet0 Noi sture containing atnospheres EM] as anbient air
when in the calcined or partially calcined state; this W55 0net i mes
referred to as the activated state. It 2has also been observed that the
relative stability is in part related to the nature of the organic

tenpl ati ng agent used in the manufacture of the SAPO nol ecul ar si eve.

Briend et al. : : A { t hat SAPO- 34 | oses
its crystalli Héﬁ?mvﬁghggﬁmfeeag&ﬁm I%&Raggg%g%%fg%\'/g Ir%?)sm the sieve and the
de- tenpl ated, 4&&3327&%,63762&2 éxﬁé’/‘h@s%ﬁ@eﬁ?%ﬁﬁéﬂé&ﬁﬂdﬂ6ﬁ2rand®a6€628il,s present ed,
however, whi ¢ t short term crystallinity

| o0ss i s rever SIQ%? \%nhteg%vfg&y%&f;@%é%% fertgl&goupl e years, the data suggest
that crystalli (4004 Ioshhas&weneimm&reﬂhkatmvﬁhlh:alummbplmsphatemqiﬂcalmes are used.
100051 U. S. Pat.ent No. 864 di scu ses t he use of
SAPO- 37 nol ecuf&r*™ §fp§(\?aellya521°°dl Séggv@(’#?éﬁmﬁm%ﬁ’teﬁ y? i s disclosed
that activat eduﬁ%@ﬁatﬂlﬂﬂ)lrmlecmnﬂmed’mahmty uiktatile iolrﬁoysthowever ,

stability can be [ OV eo |cu ar_.act.i va N process.
According to tﬁ%‘taﬁpﬁgg%sp ml’sé?cglaﬁ%‘gbl %“{’ fleped E)P t fromthe

synt hesi s of tlit&cn&ﬁl?@e&ﬁlssﬁteﬁﬂﬁm‘ttﬂﬂesrétﬁrmmmhehmﬁ\ateﬂ%ﬁmCItﬂiﬁﬂIsﬁf tlhle s:c eve
just prior to contacti 0.be cra cess calls for
subj ecti ng the ?P@@séw?‘gtg%{%eé tévr‘:'ﬁiakhi"g ‘%lf‘p%ff&geggﬁthﬁn the catal ytic
cracking unit. orfgﬁ}ﬁ@t&hplhﬁnﬁag&&aﬁsemmthd\iﬁanuﬁpﬂlﬂﬁf&mﬂonﬁmmameeé al . discl oses
anot her net hod at i S pho ul ar si eve
conpost t1one. - BGHEInbT Pmelsph SR 8 i Saldef e

sil i coal um nop&@ﬁﬂ&ﬂﬁyevhmﬂxhteg@late&iaumeﬂ&nﬂﬁd ﬁ:onﬁhesieveaﬁtdthwber eafter heating
the m xture to at ast The heating ocess i s flrst carried out in
the presence ofemaﬁtego("%véﬁ Efé'fﬂhé‘fg naﬁ’gsedéurﬂtpbﬁtéﬁpﬁ?e"ttw owever,

which suggest that over at least the short term, crystallinity loss is reversible. Even

over a period of a couple years, the data sugpest that crystailinity loss is reversible
when certain templates are used.

[0005] U.S. Patent No. 4,681,864 to Edwards et al. discusses the use of
SAPO-37 molecular sieve as a commercial cracking catalyst. It is disclosed that
activated SAPO-37 molecular sieve has poor stability. However, stability can be
improved by using a particular activation process. According to the process,

) retained organic template present from the synthesis of the SAPO-37 is removed
from the core structure of the sieve just prior to contacting with feed to be cracked.
The process calls for subjecting the sieve to a temperature of 400-800° C. within
the catalytic cracking unit. '

[00066] U.8. Patent. No. 5,185,310 to Degnan et al. discloses another method
;)f activating silicoaluminophosphate molecular sieve compositions. The method
calls for contacting a crystalline silicoaluminophosphate with gel alumina and
water, and thereafter heating the mixture to at least 425° C. The heating process is
first carried out in the presence of an oxygen-depleted gas, and then in the

presence of an oxidizing gas. The objective of the heating process is to enhance



presence of an oxidizing gas. The objective of the heating process is to
ehhance 2 8 AU6 2006 WD 03/084661 PCTI US03/00335 3 the acid activity of
the catalyst. The acid activity is enhanced as a result of the igfpngﬁ
contact between the alum na and the nol ecul ar sieve. [00071 U.S. & nt. No.
6,051,746 to Sun et.al. discloses a process for the conversion of
oxygenated organic nmaterials to olefins using a nodified snmall pore

nol ecul ar si evwo Gakakyst. The nol ecul ar si eve cat al yst i%c &@kgg W th

pol ynucl ear aromatic heterocyclic conpounds in which at [€as ree

i nterconnected ring structures are present having at |east one nitrogen atom
as a ring substituent, and with each ring having at |east five ring
menbers. [00081 European Published Application EP-A2-0, 203, 005 di scusses the
use of SlAPO Bﬁlerka_eih@awi@rolfﬁ& @V@;;s\i. mheaag?da@dixii@es ﬁ:ﬁ&g&d}ésa re@@mm?fi te as a
comercial cracking catal yst. cardi to . the docunent, if organic
tenplate is ref"é@ﬁ&f°f“ﬁ°tlbﬁ€een§}ﬂ?&“§‘7“ﬁ“l‘ga\?ﬂ?ﬁe&?la@ie@%e until a catal yst

conposi te cont jedNg Z e, Phisht 36 bEET46 BN B, diRloSEd pAkesiFRMR | S activated
during use, and if thereafter the cat %st is maintained under conditions

wher ei n exposufenversiopsf eyenateq eraspicinasriak do olefins using 3 medifisdismall gere uct ure of the

SAPO- 37 zeol i t ¢, feiRAMVE CatdiRBiHE Rkl sRve daiBRSd mbEAed MRl | cation No. WO
00/ 74848 to Janssen et.al. discloses a nethod of protecting the catalytic

activity of si polyeiglenrarereqtihbeppupkc Pty igwhichipdeasthisy covering the
catal ytic sitegidnectd$iak ShidvuRS bl brebddt HORE QﬁEésﬂQne)ﬂtzBEbn%{blﬁ fygenate

feedstock. The shielding may be achieved by retaining tenplate within the
pores of the nohgpebktivens pedseith dosh ringihagnga feps faeveeusembatser i al s, or by using
an anhydrous or | phkdibddn B9 ARERL 3#0_ 04 2683%hs Bdhlies akl,gn No. WO
00/ 7-5)872 to Fuﬁgﬁselt . al .&g#sc _osle_se ag?ret?% ‘%%r’ ggjgr esiufr?g_ %he pr obl ens
relating to prof¥sRO-Afmuistular sieeerin 8 peolite sathlysh nempositepe a cetomertial cont act with

moi sture and d R d&%&gﬁgm{;%nﬁnegfg@a@g aih&iices the heat

treatnent of a nol écular sieve contalinin ) e under conditions
effective to r8ABVOS7malrerle sieme witil £ patalysbeppipatite comtainmg trelitrbmitopor ous

f‘e[rgf;;”eeofnd 688013 dRNEAL BV R GHE lseShl YndQab SR Grafy s@OUNE  Of

maintained under conditions wherein exposure to moisture is minimized, the
crystalline structure of the SAPO-37 zeolite composiie remains stable.
[0009] PCT Publication No. WO 00/74848 to Janssen et.al. discloses a
method of protecting the catalytic activity of silicoaluminophosphate molecular
sieves by covering the catalytic sites with a shield prior to contacting with an
oxygenate feedstock. The shielding may be achieved by retaining template within
the pores of the molecular sieve, by using carbonaceous materials, or by using an
) ' anhydrous gas or liquid environment.
[0010] PCT Publication No. WO 00/75072 to Fung et.al. discloses a method
for addressing the problems relating to protecting molecular sieves from damage
due to contact with moisture and damage due to physical contact. The method
requires the heat treatment of a molecular sieve containing a template under
conditions effective to remove a portion of the template from the microporous
structure and cooling the heated molecular sieve to leave an amount of template or
degradation product thereof effective to cover catalytic sites within the

microporous structure.



degradati on product thereof effective to cover catalytic sites within the
m'cr opbrous structure. 2 8 AUG 2006 WO 03/084661 PCT/ US03/00335 4 [0011]
PCT Publication No. WO 00/ 74846 to Janssen et.al. discloses a n@ﬁﬁ@&imm{
preserving the catalytic activity of silicoal um nophosphate nol e

si eves which conprises the heating of tenplate-containing

si |l i coal um nophosphate in an oxygen depl eted environnent under conditions
effective to mwomieRs@an i ntegrated catalyst life which i C@ﬁg@%@g t han t hat
obtai ned using a non-oxygen depl eted environnent. [0012 VB ent . No.
6,051,745 to Wi et.al. is concerned wi th overconing the problemof the
excessi ve production of coke, which occurs when sone

si li coal um nophosphates are used as catalysts in the conversion of

oxygenat ed hyd{gaggr bONBCT PubBitaioh NS. w6/ 788l 4d jafRer ¥t ADASRMAed 5 t he use of
nitrided silicoalum nophgsphates. Nitridation is achieved by the reaction

of the silicofFlift ifeprsSiebecefitinsdinibrfishicepuinepbaphir v atures,
typically in  gxeessicbonff?les the hERRg BT kpd@ich@nihgact ion is essentially
irreversible and destéggs irreversibly the acidic sites of the nol ecul ar
sieve, as the &Esaglugiropfiosphsipda anpxgeendaniviet eutonmsntyadergensifioss dur i ng t he
nitridation progeiw topROlSin bestatel AR LidQmict is gRGkr thibRatbBtalngd¥ S et . al
describes a process for converting fleedstocks.” Matrix material used in the
manuf act ur e of utinge neatoxyses depletad enyiamentocess may be conditioned prior to '
catal yst manuf re TR 4§€ﬁp Lidy i LS. Patent No. 5,

248, 647 to Barg@?ﬂdesggﬁgégﬁgg%i%%ggs orgfhémkﬁgéé%?hgfnal treat ment of

si |i coal um nopbesoutedhamdbienubidhe extessieesprodiibtion|of enkeswhichoeques whes t he treat ment
to bé undertak : ' - : stroy a large
proportion of %ﬁg%%g%%ﬁ@?@%éﬂ%ﬁ%ﬁgﬂw%%ﬁ? eﬂ%%ﬂéggﬁﬁéngggining a

signi ficant pr opeertaied hydsbeatbhes toplefisndhe ohyiet prbpdsed it the usl of vitriled cl osed in this
docurment s asificeo%fum%% Qbhal O NASE AT %Hagedtb %e@écﬁ&%fﬁ{e sieve acidity. This
test method requires e adsorption of ammonia onto the nol ecul ar sieve,

fol |l owed by silicoaluminophosphate with ammonia at elevated temperatures, typically in

excess of 700 °C. The nitridation reaction is essentially irreversible and destroys
irreversibly the acidic sites of the molecular sieve, as the acidic OH groups are
converted to NH, groups during the nitridation process.
[0013] U.S. Patent No. 4, 861, 938 to Lewis et.al describes a process for
converting feedstocks. Matrix material used in the manufacture of the catalyst for
the process may be conditioned prior to catalyst manufacture by exposure to
amrnonia.
[0014] U.S. Patent No. 5, 248,647 to Barger describes a process for the

) hydrothermal treatment of silicoaluminophosphate molecular sieves. The process
requires the treatment to be undertaken at temperatures in excess of 700°C to
destroy a large proportion of the acid sites whilst at the same time retaining a
significant proportion of the original crystallinity. Also disclosed in this document
is a test method for determining the molecular sieve acidity. This test method
requires\' the adsorption of ammonia onto the molecular sieve, followed by
desorption within the temperature range of 300 to 600°C and titration of the
desorbed ammonia
[0015] PCT Publication No. WO 01/80995 to Janssen et.al. discloses a

method for rejuvenating a molecular sieve or a catalyst comprising a molecular



desorption within the tenperature range of 300 to 600C and titration of the
desor bed ammoni a [0015] PCT Publication No. WD 01/80995 to Janssen et. al.

di scloses a nethod for rejuvenating a nol ecul ar sieve or a cat?%ib 2006
conprising a nolecular 2 8 AUG 2006 WD 03/084661 PCT/ US03/ 0033 %I eve

t hat have a nethanol uptake of |less than 1. The nethanol uptake of the fresh
nol ecul ar sieve or catalyst is reduced during storage or use due to

hydrol ytic afbhaghsaid this is reversed by the rejuvenatp@ipspiessss. The
rejuvenation process is an alternative to nethods of inhibiting | oss of

met hanol uptake or may be used in conbi’nati on with such nethods. [ 0016] As
seen fromthe disclosures described herein, many netall oal um nophosphate
nol ecul ar sieves will exhibit a shortened catalytic life when exposed to a
noi st ur e- cont ai sieveghat havie p arthamil nptditel of lekokm 10fThe aibthingl uptakt bfthe frsh i n sone
instances, irreversible and can occur,aver a very short period of tinme. In
essence, this | %Ec%ysﬁ?gﬁ%%glﬁrﬁu o] duripg Morpes Oéugéggestoﬁ'ﬁdr&ﬁ'éc nunber of acid
catal ytic s: ][_GSt_tacﬂ: mdandidistréveﬂaec;ﬁaeneeremam pidcés@.}/ﬂ&s&jlbihxﬁﬁblﬁﬁrﬁceéﬁci% moldle_cul ar
sieve crystallinity an orosity. on. agel uring storage and handling
after manuf act u?lbffl%’[”ﬁ?)"fﬂ gF‘E‘O‘f?} Ml@&%”e"r}?‘?‘?g’m Bﬁ@‘et"bmﬁp&’}’@'\s?ﬁdﬂ met hods for
the treat nent otombiRtied Wwaadudiinegidosphat e nol ecul ar si eves and catal ysts

contai ning these nolecular sieves, which ensure that the catal ytic
properties and BAi cal Apreeplem the disclgqures descbed AerellE  such as porosity and

crystallinity, geRndaRiddprsipitd B6lectiapEdewANShibARHided cataPtIBRE Y f The
| nvention [0018] The present invention provides a nethod for the preparation

of stabilized HBUKPS] 10AMESHHOIHAIRE FHIFEEER aFhislpss pEeatabig life is,

et a!)l oal um nophasAPALEnER irRGALSE, 5H 83 c6R Bledh DirP Shofi pb A ide 1AND tO their
use n conversion processes. The resultant stabilizéd nol ecul ar sieve

retains its cat &Egpes this lasof eatalyficiffds feedo pipysip thgmumbs gaciq @@lyiven aft er
ext ensi ve peri oglgs @f adfioR thetetndy e irreRErSiBIR MaEofHhold¥RlShedE Erystdllhify 284 abi | i zati on
may result in nolecular sieves or .
porosity on ageing during storage and handling after manufacture.
[0017] It is desirable therefore to develop methods for the treatment of
metalloaluminophosphate molecular sieves and catalysts containing these
molecular sieves, which ensure that the catalytic properties and physical properties
of these materials, such as porosity and crystallinity, are retained after storage and

handling.

Summary Of The Invention

[0018] The present invention provides a method for the preparation of

) stabilized metalloaluminophosphate molecular sieves and
metalloaluminophosphate molecular sieve containing catalysts, and to their use in
conversion processes. The resultant stabilized molecular sieve retains its catalytic
activity and its physical properties even after extensive periods of aging in the
presence of moisture. This stabilization may result in molecular sieves or
molecular sieve containing catalysts that do not require rejuvenation after
extensive periods of storage. It has been found that if metalloaluminophosphate
molecular sieves are treated after activation with specific types of compounds then
the molecular sieve is stabilized against hydrolytic attack during storage.

Importantly the treatment is reversible so that after periods of storage the



nol ecul ar sieve containing catal ysts that do not require rejuvenation after
extensi ve periods of storage. It has been found that if

nmet al | oal um nophosphate nol ecular sieves are treated after activation with
specific types of conpounds then the nolecular sieve is stabiliz@d Hiaipsst
hydrol ytic attack during storage. |Inportantly the treatnent is reversible
so that after periods of storage the 2 8 AUG 2006 WD 03/084661

PCT/ US03/ 00335 6 conpounds nmay be easily renoved to re-generate the
activated nol &UPAHMSY| eve. The process of the present | ROBHSBOMULI| i zes
specific nitrogen containing conpoundg, which nay be chem sorbed and/ or
physi sorbed onto the activated nolecular sieve. Inportantly the nitrogen
cont ai ni ng conpounds are not irreversibly chemically reacted with the
activated nol ecul ar si ev§ that .they may be easily remved. Wt hout

S s .
bei ng bound by PRI ERY c?‘*ﬁ&@‘“ﬁ‘@ﬁf"éﬁ@&“’f%‘* fefpted Yareas used in the

present invent rdprédess of BRFesRl Betiandiiod spRiRinAREAROntigAE 0 aci d sites on the
activated nol ecul ar sieves. The nitrogen-contai ning conpounds that may be

used are t hosecaupndsaviichimay;bp gherisoghed ARdfos phygiserhdamtothedstivatide aver age pore

size of the aC&lbmaﬂﬁqieoa?Iﬁgé&aﬁﬂytﬁéﬁu»@%en&b%mﬁgnéoﬁlwina@ar@ﬂ& unable to enter
the pores of the nol ecul ar” sieve and therefore are excluded fromthe

internal cage weversibly flsmically eepcted; ve{hdheactiypiad mpodeculpnsienessso Sugt e si ngl y been
‘found that  al £,0oHORGENGRE R IWiHRGSRIE BRhA b hiYondERLES béleSeddhat gX ! uded from

the cage of the " nolecular sieves the internal Broensted acid sites of the
activated et ednpowidsas viobindepresens invertiee & shemisofgdandfr ghysisebedct ed duri ng

storage from fydLal Yl 6 Gl L oo GO 18E hinQlenlchiRaiibgsent T nvent i on

reference wll ma oughout this specification to

met al)l oal umi nopiwropits that mey hewsadare these theichave Hiinetic diompiergeates 8dni n t hi s
specification %Z%! 1 ke AL

silicoal um nopﬁgg‘%ﬁ%?g&§ A Sﬁyﬁo&ﬁgcp?@r&@%iﬁg{\?es%%hd'ﬁé}g“rulle\igrteiug%%e of these
mol ecul ar si evesn@gsthipores of Befrgteculansitvhand dieradfre ere extéded figpethe 100191 I n one

embodi ment , t hy heg,gg%gggfwa aPReve S hES 1f s RurfFRIROG oudd il 1 N0 3

nmet al | oal um nop ecul ar sieve, conprises a. treating
at | east one adthougitthete mbgehicordining mupadssphackdaddionchd cege of the

molecular sieves the internal Broensted acid sites of the activated
metalloaluminophosphate molecular sieves are protected during storage from
hydrolytic attack, In the context of the present invention reference will be made
throughout this specification to metalloaluminophosphate molecular sieves; this
term as used in this specification encompasses aluminophosphate (ALPO) and
silicoaluminophosphate (SAPO) molecular sieves and derivatives of these
molecular sieves as hereinbefore and hereinafter described.

3 [0019] In one embodiment, the present invention relates to a method of
treating a metalloaluminophosphate molecular sieve, which method comprises

a. treating at least one activated metalloaluminophosphate molecular

sieve with one or more nitrogen containing compounds having a kinetic diameter
greater than the average pore size of the activated molecular sieve and selected
from the group consisting of amines, monocyclic heterocyclic compounds, -
organonitrile compounds and mixtures thereof under conditions to chemisorb
and/or physisorb the nitrogen-containing compound with the

metalloaluminophosphate molecular sieve.



sieve with one or nore nitrogen containing conpounds having a kinetic

di anet'er greater than the average pore size of the activated nol ecul ar
sieve and selected fromthe group consisting of am nes, nonocyclig 5

het er ocycl i ¢ conpounds, organonitrile conmpounds and m xtures the &P Jw@er
conditions to chem sorb and/or physisorb the nitrogen-containing conpound
with the netall oal um nophosphate nol ecul ar sieve. 2 8 AUG 2006 WD

03/ 084661 PCTIWYS03?03&¢335 7 [0020] In another enbodi nent,rdinsipnssent
invention relates to a nethod for the nuf acture of a catal yst
conposition, which nethod conprises a. formng a m xture conprising at |east
one netall oal um nophosphate nol ecul ar sieve treated by the nethod of claim
1, at |east one binder material and/or at |east one additional

catal ytical ly d@030e rapeqtheppmbodimentgthpprespniinycation rplates @amsthed fron from t he
m xture prepar ege iRt Fa cathiPQ edpobiflor whidh lBB6d &RpAs ment , the present
invention relates to a nethod for ‘treating a catalyst conposition, which
met hod conprises a. af or fommgnga wifus opmpridugapleast oreon conpri sing at | east one
activated net ' ' j | east one bi nder
mat eri al and/oﬁkégg east 0O egg%%%?%%%gfa%%@g §%¥§%ﬁ %ﬂ%@%ﬂvg material, D.
activating the lemtaepidercuntpioksint!/ionat leagh put additiomabentalytigallylzetiveat al yst
conposition mﬁggﬂgﬁ@ or nore nitrogen containing conmpounds having a kinetic
di anet er greater dn the average pore size of the activated nol ecul ar

si eve and sel ect ed br omfbimengy @tafystcompdsgion frgmadife nartureesgparedinnep eycl i C

het erocyclic c nds,. o nonktr.il onpounds .and. m xt ur her eof under
conditions to gﬁ@ﬁrsorgngn or Bﬁ%@?@é&ﬁggﬁg“ﬁFFP%E%ﬁ?é%%?gﬁ%?%b conmpounds
wi t h™t he act i vateetthgretalybtcatnposition pthis piedipd comyprdesul ar si eve. [0022] The

pres€ent invention also ovi des met hod for protecting a. cafalyst
P omosi t1 on. i ch fret narrisaieBeTbapRRon SmiPlie Htke Revaf] o

conposi ti on, armgktalloaluminophosphate molecular sieve with at least one binder material and/or

at least one additional catalytically active material,

b. activating the catalyst composition, and

c. treating the catalyst composition with one or more nitrogen
containing compounds having a kinetic diameter greater than the average pore size
of the activated molecular sieve and selected from the group consisting of amines,
mono-cyclic heterocyclic compounds, organonitrile compounds and mixtures
thereof under conditions to chemisorb and/or physisorb the nitrogen-containing

compounds with the activated metalloaluminophosphate molecular sieve.

[0022] The present invention also provides a method for protecting a
' ) catalyst composition, which method comprises
a. providing a used catalyst composition, and
b. treating the used catalyst composition with one or more nitrogen

containing compounds having a kinetic diameter greater than the average pore size
of the activated molecular sieve and selected from the group consisting of amines,
mono-cyclic heterocyelic compounds, organon@trile compounds and mixtures
thereof under conditions to chemisorb and/or physisorb the nitrogen-containing
compoﬁnds with the metalloaluminophosphate molecular sieve.

[0023] Preferably in the aforesaid mentioned method for protecting a

catalyst composition, the method further comprises calcining the used catalyst



b. treating the used catal yst conposition with one or nore nitrogen

cont ai ni ng conpounds having a kinetic dianeter greater than the average pore
size of the activated nol ecul ar sieve and sel ected fromthe group

consi sting of amines, nono-cyclic heterocyclic conpounds, or8nidBiZilhi | e
conpounds and m xtures thereof under conditions to chem sorb and/ or

physi sorb the nitrogen-contai ning conpounds wth the

net al | oal um nopbosphat e nol ecul ar sieve. [0023] Preferablperyieddisaf oresaid
menti oned nmethod for protecting a cat aI yst conposition, the method further
conprises cal cining the used catal yst 288 AU6 2006 WO 03/ 084661

PCT/ 1JS03/ 00335 8 conposition prior to treatnent wwth the one or nore
nitrogen containing conpound. [0024] As particul ar enbodi nents of the

net hods nment i onethpadiimmetiorto trbsdménit tvith g oncw Riofd ditropgn @atRGignd is a prinary,
secondary or tertiary amne; - the nitrogen-containing conpound is of the
foll owi ng gener@™PP8fnul a: NTR R2R3 (1) | wherein Rl, R2 and R3 may

i ndependent |y oogzepr nNNs@aditulireBbddinbOveMe NS tibacd abdve0 -al kyl, C3 - C50
-cycl'oal kyl , aromatic, alkyl substituted aromatic, such as C, - C50 - al kyl

substituted ar omath sitogemsprtiniae eampeund ige primany. isgsedarycor fastiast 4ise;such as G,

yaroxyal Kyl ol anoedGRbnbE LAt ARG BBl © 07 © 0

al koxyal kyl such as C, -C30 -al koxyal kyl, d| al kyl am noal kyl such as C3 -C50
-di al kyl am noal kyl, al kyl am noal kyI wfqg @D - C50 - al kyl am noal kyl ,

het erocyclic, aromatic heterocyclic, a stituted heterocyclic and

al kyl substituted aronmatic heterocycl ic, such as C, -Co50 -al kyl substituted

heterpeyel L AN s oL 1L TLANS e SOPRURGEy, BN Bt oty
substituted wi tC,paiRyloT, -0p-eychalRylpdromatiyy diypsibstitetedironttid, subllasiTRy
naependent ¥ b, TSt USRc RER S B 8, 0Pt
atom a ni tr oge;calkilaie fricitgedsebstituted wdth@ne @npedrortatia gioapnCy-cl,e, al kyl

hyciroxyalkyl, amino- and/or hydroxyl-substituted C, -Cj, -alkyl, alkoxyalkyl such

as C, -C,, -alkoxyalkyl, dialkylaminoalkyl such as C, -C,, -dialkylaminoalkyl,

alkylaminoalkyl such as C, -C,, -alkylaminoalkyl, heterocyclic, aromatic

heterocyclic, alkyl substituted heterocyclic and alkyl substituted aromatic

heterocyclic, such as C, -C,, -alkyl substituted heterocyclic and aromatic

heterocyclic compounds, and heterocyclic substituted aliphatic moieties such as C,

-C,,—alkylene moieties substituted with one or more aromatic groups and R' and

R? may independently be hydrogen. When R? is alky! and R' and R? are

) independently hydrogen then R? is C,~C,, —alkyl. R} and R? may form, with the
nitrogen atom, a nitrogen-containing heterocycle, aromatic heterocycle, alkyl
_ substituted heterocycle or alkyl substituted aromatic heterocycle;
~  the nitrogen-containing compound is chemisorbed and/or physisorbed at a
temperature within the range of 0 to 200°C;
- the molecular sieve is treated with at least one nitrogen-containing compound °
in the bulk state;
— the nitrogeh—containing compound is chemisorbed and/or physisorbed with the

molecular sieve for an extended period of at least two hours;



substituted heterocycle or alkyl substituted aromatic heterocycle; - the

ni t rdgen-cont ai ni ng conpound i s chem sorbed and/ or physisorbed at a
tenperature within the range of 0 to 200C, - the nolecular sieve is treated
with at |east one nitrogen-containing conpound in the bulk statgepls 200the

ni t rogen-cont ai ni ng conpound i s chem sorbed and/ or physisorbed with the

nol ecul ar sieve for an extended period of at |east tw hours; 2 8 AU6 2006
WO 03/ 084661, PCTkide03/ 00335 9 - the nmethod further compyjus@nebhe step of
removi ng the chem sorbed and/ or physi sorbed nitrogen-contai ni ng conpounds;
- renoval of the nitrogen-containing compound is undertaken during

manuf acture of a catal yst conposition; - renoval of the nitrogen-containing
conpound i s achieved by introduction of treated nolecular sieve in a

catal ytic convergi QBmed RARS SomprisdshR s&?b@ﬂe&%@iﬁg HOMVRIsSibedaddfoPCeSS IS a
met hanol -to-ol efins process; - the nolecular sieve is selected fromthe

group consi st i ngphfiscgmpajirpgen-ppigng $EIPOTABD- 34, SAPO- 35, SAPO 37, SAPO 44,
SAPO- 47, MM 2, rrln{;l%%fqﬂeom %ﬂ;l_ggn%mgfm%A@%%4m§1r&gke§%$r%g18, met al contai ni ng
of gol ng, and m R N

forms of each e fore ures ereor; - the nol ecul ar sieve
has been exposedndnnfaatnre@ky catatyat @onposithan; t 0 t he chem sor ption and/ or

physi sorption of one or, mpre nitrogen containing ,conpounds selected from
the group consi SEPAG Frbedniqsersconifing. ceppeynd is aﬁ‘@?"éﬁ‘h’ég@?‘}“ﬁm@cﬂﬁpounds,

organoni tril e conpeyRdRculdict i b dit@ticlddBleh prdc@9251 In a further
enbodi nent, the gﬂrsesent invention provides a stabilized

met al | oal uni nopHesisteditie conybrsiempraessis apethanghioctefisppeasses at | east one
activated met a'&98&1&@&8%9%&%&%&{:&9th%%%g&{n%%&%%féﬂpoﬁi,§A 3t one
P ed ni C

chenyj sor bed and/or ysi sor roge ntalr nrng conpoun aving a
ki netic di amet eri8g34R(d-84, SBREMDS, $ARD-Au SARGL4 FPO-4, MEME, t he acti vat ed

ol ecul ar i eve g Sl RE1EH SABATILALS BN PNl Mnlor 8T NS

nonocycl i ¢ heterocycli ¢ conpoun organoni’tri
of the foregoing, and mixtures thereof;

— the molecular sieve has been exposed to an oxygenate prior to the
chemisorption and/or physisorption of one or more nitrogen containing
compounds selected from the group consisting of amines, mono-cyclic
heterocyclic compounds, organonitrile compounds and mixtures thereof.

[0025] In a further embodiment, the present invéntion provides a stabilized

metalloaluminophosphate molecular sieve, which comprises at least one activated

metalloaluminophosphate molecular sieve and at least one chemisorbed and/or
physisorbed nitrogen containing compound having a kinetic diameter greater than
the average pore size of the activated molecular sieve and selected from the group
consisting of amines, monocyclic heterocyclic compounds, organonitrile
compounds and mixtures thereof.

[0026] In yet another embodiment, the present invention provides the use of

OReE Or more nitrogen containing compounds having a kinetic diameter greater than

the average pore size of :che activated molecular sieve and selected from the group

consisting of amines, mono-cyclic heterocyclic compounds, organonitrile
compounds and mixtures thereof to stabilize an activated molecular sieve during

storage and/or handling.



conpounds and m xtures thereof. [0026] In yet another enbodi nent, the
present invention provides the use of one or nore nitrogen containing
conpounds having a kinetic dianeter greater than the average pore size of
t he activated nol ecul ar sieve and selected fromthe group constﬁf@@g Dgf
am nes, nono-cyclic heterocyclic conpounds, organonitrile conpo g]

m xtures thereof to stabilize an activated nol ecul ar sieve during storage
and/ or handl i 0 0328861AUG 2006 WO 03/ 084661 PCTNS03/ 0033%ct@sostod2 71 The

i nvention al so provides a nethod for si@ri ng nol ecul ar sieves which nethod
conprises maintaining the nolecular sieve in contact with one or nore

ni trogen contai ning conpounds having a kinetic dianmeter greater than the
average pore size of the activated nol ecul ar sieve and selected fromthe
group consi stiig7bf afdhnessntimmde-eyvades &mbthodiongyridginml@olastuesds
organonitrile _co M Xt U h f em sorbed and/ or
physi sor bed stz‘a@g uewgg‘”%g 8%%6%%?%@%@?fe$ﬁgsﬁe%§ﬁ 1?%%“/;?@? l%ﬁ’trar provi des a
cat al yst conposiotd mittogen nptdishggpnpbund$ leasp a bineticadidreratzedter than the

met al | oal um nophosphat e. no} ecul.ar sieve in adm xture. with at |east one

bi nder and/or A&t* %é'g'ie 515'?181! tﬁ%l%ﬁﬁﬁt%lﬁ%?w@ﬁrtSéﬁvf/ﬁrycsﬁﬁ%/&ﬁo& Eh\?g"ﬁ%t erial and at
| east one cheniceBistigtofamiten mdnbygdlis batdragclivi coimp@mbs, oatoaitile Ng conpounds
having a kinetic dianeter greater.than the average pore size.of the
activated nol eéi’}f‘%?m&sqné%x et ina g W‘?’g‘?ﬁaf‘&frlgﬁyﬂt%ﬁbegétﬁ@?iwgng of am nes,
mono- cycl i c hetrrageyclic conpounds, organonitrile conmpounds and m xtures

t hereof. [0029 e inyention also provides cat al yst conposition
conpri sing at hﬂgglst oﬁ_ge TREEAPT GHIE R ‘Sbgﬁcfgtﬁﬁﬁttcgmﬁfif}/"é’ﬁﬁ’i’%ﬁ“%g &e having
chem'sor bed andagrone pliysédaétbedvinbefiReihae R letilaiEve inidhbageRittcant ai ni ng

conpounds having a kjnetic 6 dianmeter greater than the average pore size of
the activated llr‘i?Fté’Bﬁi’la ergli‘dé?fé‘ﬂg‘?fb‘me @%&WW@YWEW%%Q sting of
ani nes, NDNO- CY&ktioge ARMBOARY Edd/dE phyeiedfPalRelSen RRGRNITbpdub® Ha@APouUnds and

m xtures thereof, in_adm xture wth at |east gne bj nggr and/ or at | east one
addi ti onal cat &IkWP‘c%F‘P‘i?er&EﬁtaW § Erag pore size of the activated molecular

sieve and selected from the group consisting of amines, mono-cyclic heterocyclic

compounds, organonitrile compounds and mixtures thereof.
[0029] The invention also provides a catalyst composition comprising at
least one metalloaluminophosphate molecular sieve having chemisorbed and/or
physisorbed thereon one or more nitrogen containing compounds having a kinetic
diameter greater than the average pore size of the activated molecular sieve and
selected from the group consisting of amines, mono-cyclic heterocyclic
compounds, organonitrile compoimds and mixtures thereof, in admixture with at
) least one binder and/or at least one additional catalytically active material.
[0030] The metalloaluminophosphate molecular sieves and catalyst
compositions comprising these molecular sieves as made by or described in the
above embodiments and in the detailed description of the present invention find
utility in absorption processes and in hydrocarbon conversion processes.
[0031] Accordingly, the present invention also provides a process for the
conversion of a feedstock into at least one conversion product comprising the

steps of:



[ 00301 The netall oal um nophosphate nol ecul ar sieves and catal yst
conpositions conprising these nol ecul ar sieves as nade by or described in
the above enbodinents and in the detail ed description of the present
invention find utility in absorption processes and in hydrocarb®AUb 2006
conversion processes. [00311 Accordingly, the present invention also

provi des a process for the conversion of a feedstock into at |east one
conver si on prodaeveseshpri sing the steps of: 2 8 AUG 209@cTNE:035984661
PCTI US03100335 11 a. providing a catalﬁst conposition according to or
prepared according to the above enbodinments and in the detail ed description
of the invention; b. renoving the chem sorbed and/or physi sorbed

ni trogen-containing conpound to provide an active catal yst conposition; c.
contacting the feedst ockProriding ¢ prtalygbeompesitamagdoyding te orpensiedi on;  d.

recovering at | %&&Hing%hé:&bﬂyeeé ro&’it el QRS he d@tgﬁﬁﬁ%scﬂiﬂ?ioh'ahﬁe embodi ment, the

invention provides processes fo e conversion o one or nore oxygenates
i nto one or noraveltefii ns, of one or nore oxygenates and anmonia to
al kyl am nes, of one,or re . L 8 [ £ romptic conpound
into one or nore al I;Dyl a?%ﬁgggé%ggﬂ%ssg%ﬁp%gﬁ géh S’Slggb%tﬁ)gascogfmgo Ess for
cracki ng or dewestmpogndiy groeidaatrotivef calelysticompasitivitat t ake pl ace in the presence
of one or several netal]oal um.n f% spha nmol.ecul ar, si eves or catal ysts
according to the pféseﬁ?“%ﬁW%ﬁFgg gm%ﬂﬁﬁﬁﬁﬁ%%¥?%$ﬁ5ﬁmEFlWﬁe Dr awi ngs
[ 0033] The present idnvenktoveringat leasbenelzeiviesion prodant.st ood by reference to the
Detail ed Descriﬁ%&ﬁ %k &Eﬁ.ln¥qﬂh£onimhen.&aken togghper mﬁlhg&be attached
dr awi ngs wher ei U B erBRa et e R R AR BROSHS B P4~ 8ARO. 34
nol egul ar si eveorifor Mbre\oAydeiS intd ofpat mofklefibs, afjdr@@r mbrebkgienates sSOWS t he
met hanol conversion.usgﬂg a. SAPO-34 with and without amne .

ammonia to lamines, of one or more oxygenates and one or more aromatic

compound into one or more alkylated aromatic compounds, as well as process for

cracking or dewaxing hydrocarbon feedstocks that take place in the presence of

one or several metalloaluminophosphate molecular sieves or catalysts according to

the present invention.

Brief Description Of The Drawings

(0033] The present invention will be better understood by reference to the

Detailed Description of the Invention when taken together with the attached

drawings wherein:

Fig. 1 shows the methanol conversion of a SAPO-34 molecular sieve after various
' ) periods of aging;

Fig. 2 shows the methanol conversion using a SAPO-34 with and without amine

treatment after various periods of hydrolytic aging; and

Fig. 3 shows the methanol adsorption capacitj' of a SAPO-34 molecular sieve after

various periods of hydrolytic ageing, with and without treatment with amines.

Detailed Description Of The Invention

Introduction
[0034] The invention is primarily directed toward a method of stabilizing

metalloaluminophosphate molecular sieves and catalyst compositions containing



treatnment after various periods of hydrolytic aging; and Fig. 3 shows the
et hanol adsorption capacity of a SAPO 34 nol ecul ar sieve after various
periods of hydrolytic ageing, with and wi thout treatnment w th am nes.

Detail ed Description O The Invention Introduction [0034] The iBnMﬁ”mBOH is
primarily directed toward a nethod of stabilizing netall oal um'znop osphat e
nol ecul ar sieves and catal yst conpositions containing 2 8 AUG 2006 WD

03/ 084661 PCWdISR86H0335 12 netal | oal um nophosphat e nohegui@hessd eves. |t
has been found that the treatnent of get al | oal um nophosphat e nol ecul ar
sieves with one or nore nitrogen contdining conpounds as herein defined so
that the nitrogen containing conpound is chem sorbed and/or physi sorbed
with the nolecular sieve results in stabilized rnetall oal um nophosphates
whi ch ar e r esi stiaiigalungnogheyplattanélennlagisievien gt lesx pess foued thet thawgdatent €. Thr ough
this nethod tr ' | ar. sj.eve materials and
cat al yst comogﬁ%eﬁglﬁ%?@h%@%%g@\%?%ﬂéﬁ?gﬁ éncg?rrﬁéﬁamfr *Rot all of their
ori gi nal adsor @itadiing comp@ingd ds hemindiefined phihaitlealtrogergpetaining sompousd or age even

i £ ogen: cont aPRFHG: QB HA e wbd Erlr A bRt Sero P G 8P Ged onl'y wi ¢
those acid si t@steriaduing batdlysecamipotitiéns afelprdvitee whicleretalilthdit i @ot@fl of he nol ecul ar
[0035] A key | ACHECRES] SEHES T BELE S RGP 8 TR UOeHE on and br
B bl ot B R et ot earar i ovb. The
process of ych@r‘l‘l"i@r“ﬁ’f?ﬁ&?‘f’“ @8‘?1'&???@8‘%6" ﬁléat%{’]eé aﬁqgﬁv‘éﬁ‘f"‘?ﬂg?*ﬁ is a chenical

adsor ption progagsundibls 4¥hetib dRAmeEAKat 6 (@ EkkE thn BQREHe Pork Alafe@rset Ween
nol ecul es in the gaseous ar, ,liqujd state and a soli1d surface. Due to this
weak bondi ng tHemBleERESEvs ‘EISP%I{Fg? 4 fhg nitrogen-containing compound is

chemisorbed and /or physisorbed only with those acid sites, which are on the

surface i.e. outside of the molecular sieve cage.

The Chemisorbed and/or Physisorbed Nitrogen Containing Compounds
[0035] A key aspect of the present invention is the chemisorption and/or
physisorption of nitrogen containing compounds with active sites especially acid
catalytic sites of the metalloaluminophosphate molecular sieve. The process of
chemisorption according to the present invention is a chemical adsorption process
) in which a weak chemical bond is formed between molecules in the gaseous or
liquid state and a solid surface. Due to this weak bonding the process is reversible
upon the application of heat. In the context of the present invention nitrogen
containing compounds are the molecules, which may be in the gaseous or liquid
state, and the solid surface is the metalloaluminophosphate molecular sieve. In the
case of physisorption the nitrogen containing compounds may be adsorbed onto
the surface of the metalloaluminophosphate molecular sieve by relatively weak
forces such as van der Waals forces. In both chemisorption and physisorption the
nitrogen-containing compound may be recovered intact from the

metalloaluminophosphate molecular sieve if the appropriate desorption conditions



upon the application of heat. In the context of the present invention
nitrogen containing conpounds are the nol ecules, which may be in the
gaseous or liquid state, and the solid surface is the UG 006
met al | oal um nophosphate nol ecul ar sieve. In the case of physis%rption t he
ni trogen containi ng conpounds nmay be adsorbed onto the surface of the

net al | oal um nophosphat e nol ecul ar sieve by relatively weak forces such as
van der Waal swbgs/e®s6é: | n both chem sorption and physi sor Pt/ g3/t

ni trogen-contai ni ng conpound may be reggvered intact fromthe

met al | oal um nophosphate nol ecul ar sieve if the appropriate desorption
conditions 2 8 AUG 2006 WD 03/084661 PCTIUSO3/00335 13 are utilized.
However is als ible to desorp the en contai ning conpounds
usi ng COﬂdItIOﬁgeWﬁF@ﬁ%§ uVﬂt¥ﬁ“?W§mﬁ6P£“m ?$%Pmﬂ%§?5uctlon of the

nitrogen cont ald‘c}hg%ﬁ@ﬂiﬁ%ﬁﬂhxﬁnﬁlwhlUEMt1Hltﬂkbtﬁ6mﬁ{aﬁ&e§&&n&¥6fdﬁé' on
conditions. [0036] Suitable nitrogen-containi ngl&corrpounds for use in the

present i nventiERtEeRasPaRingemaelnd 6 2f Ydehhishderperniie wisaincondiionst ani nes,
monocyclic hetgipgyc '%1tﬁﬂ%ﬁ%@ﬂ&ntﬂ1%&ﬂblﬁﬁéfoﬁmgm%§t and m xtures
thereof. The nitrogen containing conpounds have a kinetic dianmeter, which
is larger than inteetionmurbegeleqrsfomshe mowrcopsringrefemines alonpiyAlphosphat e

mol ecul ar si evepreldoydiR c&ﬁﬁatuﬁds,r &ghnoﬁlﬂﬁéoo ?S‘unﬂé I QERReCARES Mg compound has
a kinetic dianeter, which is at | east times greater than the average
pore di anet er OHTagRRCAREATIE %&PW%&%@‘@{%@@M%W hyisdpreesthag e nor e
preferably at |ggsie I;Bre?slzre'ome?mgt%ﬂﬁhﬁﬁno ﬁagﬁﬁterm&ums@év@rﬁglp;tefe&h least 1.3

tinmes greater, even nore preferably at least 1.4 tinmes greater and nost
pr ef‘?ar ably at ItbﬁﬂleﬂltFGBeWWftng@laPCélﬂdhﬂﬁ&hﬂﬁwlwﬁd@@hmﬁéﬂaﬁﬂdmt er of the

et af | oal Ui NORfQS BAGKEIRhERHAA 1o EifRier e ALLIARERLBRRAIN NG or gani ¢

conmpounds nay be am nes, nono-cyclic heterocyclic conpou ,
organonitrile cmimlﬁmisvevmmebrefmhbfat leasht.d timescarénter, et!etmamr@reﬁabhnd H such as

Lo SXamPl e Oiat Y ke LORECHEL o AN o A Y i QURPgoh 2o

al cohol, acid, ester, er or oups. I'n addition the conmpounds
may be used as mseéraldy aWW-%mmpmﬁtbmhweﬂﬂgwref@m@Xaﬁm e fluoride,

brom de and chi rgéiéllgﬁumﬁlioﬁﬁsph% Eo&Bliar sieve. The nitrogen containing organic

compounds may be amines, mono-cyclic heterocyclic compounds, and

organoniirile compounds which contain atoms other than C, N, and H such as for
example O; they may therefore contain functional groups such as aleohol, acid,
ester, ether or aldehyde groups. In addition the compounds may be used as salts
with counter-ions such as for example fluoride, bromide and chloride being
present.

[0037] The amines may be aliphatic amines, ¢ycloaliphatic amines, aralkyl
amines and alkylaryl amines. These may be primary, secondary and tertiary
amines. They may also be quaternary ammonium salts with a counter ion. Itis
preferred that the nitrogen-containing compound is a primary, secondary or
tertiary amine, preferably an aliphatic amine.

[0038] In one embodiment, the nitrogen-containing compound used

according to the present invention has the following general formula:

NR'RR’ o



[ 0037] The ami nes may be aliphatic am nes, cycloaliphatic am nes, aralkyl

armi nes and al kyl aryl ami nes. These may be prinmary, secondary and tertiary
am nes. They may al so be quaternary amoniumsalts with a counter ion. It is
preferred that the nitrogen-containing conpound is a primary, se8awedsl or
tertiary amne, preferably an aliphatic am ne. [0038] In one enbodi nent, the
ni trogen-contai ni ng conpound used according to the present invention has
the fol | ow ngwaegdsed: formula: NRIRZR3 (1) 2 B AUG 2006, -M¥§9§ﬂ884661

PCTI US03100335 14 wherein R, R2 and R i ndependent |y are ona'or nore of
the foll owing groups: C, -C50 -al kyl,!*C3 -C50 -cycloal kyl, aromatic, alkyl
substituted aromatic, such as C, - C50 -al kyl substituted aronatic, aromatic
substituted aliphatic noieties such as C, -C50-al kyl ene noi eties
substituted w MibrélﬁlR‘ ,CRZ af® REndepeidedtly Gre @hidst Piore @the—faﬁﬂmg gegs:@xyal kyl, am no-

and/ or hydroxyl - ed alko aIk such, as C2 -C50

- al koxyal kyl , Lok lt %&Vﬁfg’/ﬂ”‘y&&{?ﬁm%&kléésu"e%m T'“a‘msr%al kyl ,

al kyl ami noal kyt, SuE s@tiGRd a6Bbic, @bkaticamsaoak kuﬂhauchmwe@@mcislcg, ar omat i c
het er ocycl i c, aﬁkyl substituted, heterocyclic and al kyl substituted aromatic

het er ocycli c, §hﬁﬂu%§m@@m“€5@m“§W%VWﬂ§EBgﬁm@ﬁﬁ@ﬂmﬁé¥%ﬁﬁé&é%wc and aronatic
het erocyclic CQERRYANGSE,; andid akidr QY @EHEubGitfsS-CL, USH afbkRlt@itsh& NI eties such

as C, -C50 aIk Iene moi et | es substituted with one or rore aromatic gr oups.
In addition, ®RGCahd-afexyallyLdisbxlseingdit pyph BeCir{ardefiorlamiroptkyl,

ni trogen- cont %WIMM&PQMH%QSCSO%&IMI%mY& ic Rrohatic 2l Kyl and Wand R2
are independent |’y hydraogen then kyl . Exanpl es of am nes

that are not sheieresntlis. 2k syhsithipd bﬁ‘ﬁf"r‘fé“'llcaéf{%lalwd gPBBiFl ani ne and

i soprppyl an neyeed iy AN0LEREs & UB0 diyBitbstinRd hat@ﬁc,fé%c ald@YorfaREM Wi th the
nitrogen atom a nitrogen-containi ng het erocycl e, aronatlc het erocycl e,
al kyl subst i t utetesbohidicapopspafiseansrhetgioryglic shpisuted aliphatic moistiestsiah as Get er ocycl e.
(0039] Exanpl e Ol el &Esos’dps%tdtéaggﬂqﬁe mn{s?éat;afmuc%fdaﬁ I Raf f?py!
i sopropyl, n-bifty ) |sob , SecC a-pentyl’, isopentyl,
sec- pent y| ne}@'p@d; Riyfoay mdependenﬂy be hydrogen The mtrogen—contalmng compound is

not ammonia. When R is alkyl and R' and R? are independently hydrogen then
Riis C,-Cy ~alkyl. Examples of amines that are not suitable are methylémine,
ethylamine, propylamine and isopropylamine. In another embodiment, R' and R?
may form, with the nitrogen atom, a nitrogen-containing heterocycle, aromatic
heterocycle, alky! substituted heterocycle or alkyl substituted aromatic
heterocycle.

[0039] Examples of alkyl groups include; methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl,

) 1,2-dimethylpropyl, n-hexyl, isobexyl, sec-hexyl, n-heptyl, isoheptyl, n-octyl,

isooctyl, 2-ethylhexyl, n-decyl, 2-n-propyl-n-heptyl, n-tridecyl, 2-n-butyl-n-nonyl
and 3-n-butyl-n-nonyl, particularly preferably ethyl, isopropyl, 2-ethylhexyi, n-
decyl, 2-n-propyl-n-heptyl, n-tridecyl, 2-n-butyl-n-nonyl and 3-n-butyl-n-nonyl,
and C,, —Cayy -alkyl such as polybutyi, polyisobutyl, polypropyl, polyisopropyl
and polyethyl. The aliphatic amines have a kinetic diameter which is greater than
the average pore size of the molecular sieve. The most preferred aliphatic amines
are aliphatic amines having one or more alkyl groups having 1 to 20 carbon atoms,

more preferably 2 to 14 carbon atoms, and most preferably 4 to 14 carbon atoms.



1, 2-di et hyl propyl, n-hexyl, isohexyl, sec-hexyl, n-heptyl, isoheptyl,
n-octyl, isooctyl, 2-ethyl hexyl, n-decyl, 2-n-propyl-n-heptyl, n-tridecyl,
2-n-butyl -n-nonyl and 3-n-butyl-n-nonyl, particularly preferably ethyl,

i sopropyl, 2-ethylhexyl, n- decyl, 2-n-propyl-n-heptyl, n-tride@yl syc 2006
2-n-butyl -n-nonyl and 3-n-butyl-n-nonyl, and C40 -0200 -al kyl such as

pol ybutyl, polyisobutyl, polypropyl, polyisopropyl and polyethyl. The

al i phatic am nvesodwawe: a kinetic di amet er” which is gr eat epchb@Roesihe average
pore size of the nolecular sieve. The st preferred aliphatic amnes are
al i phatic am nes having one or nore al kyl groups having I to 20 carbon
atons, nore preferably 2 to 14 carbon atons, and nost preferably 4 to 14
carbon atons. 2 8 AUG 2006 WO 03/084661 PCT/US03/00335 15 Exanpl es of
speci fi ¢ al i ph&kimplesif spesifi¢ sliphatid emineeiptiydeahdptyrmintedegylanineie, tri met hyl ani ne
and triethylanlne 004g$%§x% mpl es of cycl oal kyl groups include C3 -C12
-cycl oal kyl , E (R Sycloalkyl such as cycl opropyl, cyclobutyl,

cycl opentyl, moao]ohexy:kampteycﬁ@h&pkyygroamnm;deIopca;,t y}cioa[k91(;)411 Exanpl es of

aromatic groups i n ht pht ant hryl ,

2-ant hryl and Qre&Fbeh' @I'Cs %cf?ﬁ%ﬂgm]hwﬁ CIOPE‘}J/’ES]Iﬂ@’ﬁ%RH‘f‘ﬂr SYICP ?’/%“M’phenant hryl

4- phenant hryl Qﬂﬂm&thgma@@ﬂmumqmbeaﬂ21 Exanpl es of al kyl substituted

aromatic groupfm}hncl UdE’WB’ﬁVF {I%/rlgup ar q‘?:;ﬂll}%]a{ r%lépsﬂm)%;eferabl y C, -C40

-al kyl phenyl s las 2 &%&w&ﬁ It | phenyl

2- decyl phenyl ,n%hﬂ@?yjaﬁtﬁ‘?ﬂyjamhﬁtﬁﬁ%éhﬁﬂ@ﬂyﬂhcna&hﬁd 2dinBRBmbpheny! 2, 4-

di nonyl phenyl dlnony phenyl 4- di nonyl phenyl, 3,5- dlnonylphenyl

2, 3- dldecylphe mﬁ@Y44?H?HﬂEVaﬁh%HVP thryls dldecylphenyl 3, 4-

di degyl phenyl apdh)3, 5- Biad ﬁ%fﬁh@m’dbsutﬁié&% REES Ind £7c -cCau%ﬁ al kyl phenyl

such9 as 2- netﬁm ]hen I E Z neﬁﬁﬁ%g nyl 2 4- di met hyl phenyl ,

2,5- di met hyl pﬁ@mmc gr%lP&I&?l“?fé@hé 'Ekveﬂi}YIPhanléu%aﬁ%'PWi eryhyt |

3 g it %ltﬁhm’iphmym% ﬁh?ﬂtrltdr%ghﬂk e decﬁph%nﬁ Mécﬁs%%# fLegylet hyl phenyl

4- et hyl phenyl | dlzowll%*ﬁla’bﬁi‘*pﬁé?wlpheﬂytsZﬁ ﬁpw %bﬁ’ﬁt dl%méi Ph@ﬁzéuﬁ‘opyl pheny! .
dinonylphenyl, 2,3-didecylphenyl, 2,4~ didecylphenyl, 2,5- didecylphenyl, 3,4~

didecylphenyl and 3,5-didecylphenyl, more preferably C, —C,, alkylphenyl such
as 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 2,5-
dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl,
2,3,4-trimethylphenyl, 2,3,5-trimethylphenyl, 2,3 ,6-trimethylphenyl, 2,4,6-
trimethylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 2-n-propylphenyl,
3-n-propylpbenyl and 4-p-propylphenyl.
[0043] Examples of aromatic substituted aliphatic moieties include C, -C,,
) alkylene moieties substituted with one or more aromatic substituents, preferably
| C, -C,, -phenylalkyl such as benzyl, 1-phenethyl, 2-phenethyl, 1-phenylpropyl, 2-
phenylpropyl, 3-phenylpropyl, 1-phenylbutyl, 2-phenylbutyl, 3-phenylbuty! and 4-
phenylbutyl, particularly preferably benzyl, 1-phenethy! and 2-phenethyl.
{0044} Examples of hydroxyalkyl groups include C, -Cs, -hydroxyalkyl,
preferably C, -C -hydroxyalkyl, particularly preferably C, -C, -hydroxyalkyl such
as hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxy-n-propyl, 2-
hydroxy-n-propyl, 3-hydroxy-n-propyl and 1-hydroxy-methyl-ethyl.
[0045] Examples of amino- and hydroxy alkyl groups include C, -C, -
alkyl, preferably amino- and/or hydroxyl-substituted C, -C, -alkyl, particularly



[ 0043] Exanpl es of aromatic substituted aliphatic noieties include C, -C50
al kyl ene noi eties substituted with one or nore aromati c substituents,
preferably C, -C,, -phenylal kyl such as benzyl, 1-phenethyl, 2-phenethyl,

1- phenyl propyl, 2- phenyl propyl, 3-phenyl propyl, 1-phenyl butyl, 8 AUG ? qﬁ

2- phenyl butyl , 3-phenyl butyl and 4- phenyl butyl, particularly p?ef erably
benzyl, | -phenethyl and 2-phenethyl. [0044] Exanpl es of hydroxyal kyl groups
i nclude C, -C5fhywiexyal kyl, preferably C, -C8 - hydrox%@k)ﬁ%jmosggrti cularly
preferably C, -C, -hydroxyal kyl such as hydroxymnethyl, 1-hydroxyethyl,

2- hydroxyet hyl, 1 -hydroxy-n-propyl, 216hydroxy-n-propyl, 3-hydroxy-n-propyl
and 1-hydroxy-nethyl-ethyl. [0045] Exanples of am no- and hydroxy al kyl
groups include C, -C50 - alkyl, preferably am no- and/or

nydr oxy! - SUbSt sty darin &d/or A}dKKyhsuBRIAATILET-hiky1 2uch aANG 2006 WO 031084661
PCT/ US03/ 00335 16 preferably am no and/or hydroxyl-substituted C, -C4

-al kyl such as nproxysfaseipaethy) aydhti(anseectyDanipesthsl ( ani noet hyl ) ani noet hyl .

[ 00461 Exanpl e g6 al kexanalide kil Foed ikkigte €2 .. Chifdse oxyal kyl ,
preferably 02?0020] - al koxyal kyl, xg%%?igjrcou alrl yegref”er ab}?y?/ikg? - Cs -al koxyal kyl

such as net horyfeabin/.—Cot-dlexysietpprticulprlynreferably feChplkoxyalabsuoboxymet hyl , n-
but oxynet hyl , | t -b y: #8&; - xymet hyl , 1-
met hoxyet hyl anﬁ%%@?%i??@%&%%@ﬁ%@’ ll[s)dtpé e aeﬁ‘yf’%z -C4 -al koxyal kyl
EutCh as tmrslt Poxymexm;elthyl,é&Ohuwmﬁlwyﬁp-bnwpmﬁU;STdmwTeﬁ{;}édpr opoi(ﬁrr:st h)l/l, n-

ut oxynmet hyl, is I . et - 0 yl, 1-
net hoxyet hyl aWﬁggwﬁe%ﬁ%g?y%}ﬂy@ewa%ﬁﬁ%%p%ebsly%’f E:‘Hlaa g?ﬁg‘l?no gr oups
i ncl ude C3 - C56uchd$ mbthydyaaibplo ethdeyfoethylpn-plopexsiinbizylG8oprop@ymethyhinky | ami noal kyl ,
par t Deul ar Y PLSLELARNY i, &b By Al NABl okl g, 125
di met’hyl ani none By e e yI'am hoet hyT, e yt1 am no thyl,
d: knI propyl i’iE‘l ram&bﬂgpﬂlyhamGZ?nq;@@mtbpyl gm noet Fyl : [0?48] Exanpl esbf)f . - &0
al kyl am noal ky oups Nov gy - ng ably C2--
- al kyl am noal k)[/qo,gﬂpartlE%%Fpaegl gdli%yel?"g?a%ﬁogﬂsé% u%gg’ %ﬁwlgﬁnﬁo l’kyl such as
met hyl am nonet leferabiye®; R adisinpieningdikyl, particularly preferably C, -C,, -

dialkylaminoalkyl such as dimethylaminomethyl, dimethylaminoethyl,

diethylaminoethyl, di-n-propylaminoethyl and diisopropylaminoethy].

[0048] Examples of alkylaminoalkyl groups inciude C, -Cg -
alkylaminoalkyl, preferably C,—C,, -alkylaminoalkyl, particularly preferably C, -
C, -alkylaminoalkyl such as methylaminomethyl, methylaminoethyl,
ethylaminomethyl, ethylaminoethyl and iso-propylarﬁinoethyl.

[0049] Examples of aromatic heterocycles include 2-pyridinyl, 3-pyridinyl,
4-pyridinyl, pyrazinyl, 3-pyrrolyl, 2-imidazolyl, 2-furanyl and 3-furanyl.

) : Examples of alkyl substituted aromatic heterocycles include C, -C, —~mono-
hetarylalkyl, such as 2-pyridylmethyl, 2-furanyl-methyl, 3-pyrrolylmethyl and 2-
imidazolylmethyl, and C, -C,, -alkylhetaryl such as 2-methyl-3-pyridinyl, 4,5-
dimethyl-2-imidazolyl, 3-methyl-2-furanyl and 5-methyl-2-pyrazinyl.

[6050] Examples of alkylaminoalkyl groups include C, -C,, -
alkylaminoalkyl, preferably C, -C,, -alkylaminoalkyl such as methylaminomethyl,
methylaminoethyl, ethylaminomethyl, ethylaminoethy! and isopropylaminoethyl.
[0051] Examples of dialkylaminoalkyl groups include C, -Cs, -
dialkylaminoalkyl, preferably C, -C,, -dialkylaminoalkyl such as



et hyl am nonet hyl , et hyl am noet hyl and i so-propyl am noet hyl. [00491 Exanpl es
of aromatic heterocycles include 2-pyridinyl, 3-pyridinyl, 4-pyridinyl,
pyrazinyl, 3-pyrrolyl, 2-imdazolyl, 2-furanyl and 3-furanyl. Exanples of
al kyl substituted aromatic heterocycles include C4 -C50 -nono- j Al 1088 ky!l
such as 2-pyridylnmethyl, 2-furanyl-nmethyl, 3-pyrrolylnethyl and 2-

i m dazol yl nethyl, and C4 -C50 -al kyl hetaryl such as 2-nethyl-3-pyridinyl,

4, 5- dinet hyl w2 ssmsghazol yl , 3-net hyl - 2-furanyl and 5- neth%&n@m yhazinyl .
100501 Exanpl es of al kyl am noal kyl groups include C2 -C50 al kyl am noal kyl ,
preferably C2 -C] 6 -al kyl ani noal kyl suéh as net hyl am nonet hyl ,

nmet hyl am noet hyl , et hyl am nonet hyl, ethyl am noet hyl and isopropylaninoethyl.
10051] Exanpl es of di al kyl am noal kyl groups include C3 -C50

di al kyl am noal kithethyérEiherhaldl, Mirkethyldnifoethl, dibtkyhambagaldky! such as 2 8 AUG
2006 WO 031084661 PCTI US03100335 17 . di met hyl am nonet hyl ,
di met hyl ami noetPFRpy laogpogtaph and, disARrRRARInOCYL -~ pr opyl ami noet hyl  and

di i sopropyl am n@gbhy! . Efxmﬁé’s]ofﬁae@rmkmo %mﬁi@éﬁﬁlﬁﬁé’ idme GRAREUNdS, incl ude
pyridine, pyrrole,  imdazole, oxazole, hi azol e pyrazo ’3- pyrroline,

pyrrolidine, pywidasols geazolathiazole, psizple i ryarobnespimolidng pynimidise, andt er ocycl i ¢

conpounds. [ 0033k:;f%aTRnGPes OF thede BEBRE! dohipom@pounds i nclude acrylonitrile,
al kyl nitriles such as for exanple rethyl nitrile, and ethyl nitrile.

[ 0054] The nit A¥§8h- coﬁ?ﬁmﬂﬁﬁé0@%%%@ﬂﬁ@mﬁawﬁbém@ﬁﬁmawHWﬁkéﬂeénpounds used
as tenplating EﬁmﬂﬁﬁﬁﬂgmﬁﬁﬂhEﬁihﬁﬂQnmh@ﬁ M@kgcul ar sieve. In such case
meter whic

it nust have a kinetic dia v I's greater than the pore nouth
di amet er of t hé0054bl ecabamltrggeewenfm toireowidaray baphd or eradewpundy bed and/ or

physipor bed outslyde iy BeOLESH el 46 RAGELIELNS, bR Si@DI |1 Zatlon

proc€ss. Such chem so physi sor ni trogen-contal ni ng conpounds
may be renoved nmatti@vankm&aicldymetenwadtls Eneatmthmehemosatmdl dimhaberofthe sieve. This

is in contrast ngo ecﬁlta]remévggtpci rgfore %ﬁg%};éﬁoab?/gﬁjhgéso%e?\é%d% #eWhi ch the

ni trogen-containing conpoun hin cage of the
nol ecul ar si ev @eamdethysxmlcggebigrmg the stabxhzation process. Such chemisorbed

and/or physisorbed nitrogen-containing compounds may be removed substantially
intact from the treated molecular sieve. This is in contrast to the template-
containing molecular sieves in which the nitrogen-containing compound is
effectively trapped within the cage of the molecular sieve and may only be

removed from the cage through destruction of the nitrogen-containing compound.

Chemisorption / Physisorption Process
[0055] Preferably prior to chemisorption and/ or physisorption of the
) niirogen—containing componund the metalloaluminophosphate molecular sieve or
“ catalyst comprising the metalloaluminophosphate molecular sieve is activated.
The primary function of the activation process is to remove volatile compounds
and template utilized in the synthesis of the molecular sieve that may still be
present in or on the molecular sieve. Activation also removes carbonaceous
deposits (coke) that form when the molecular sieve or catalyst composition
comprising the metalloaluminophosphate molecular sieve is used in a catalytic
conversion process. It is envisaged that in the process of the present invention the
molecular sieve may be partially activated. By partially activated is meant that a

proportion of the template or byproducts of the template is not removed prior to



renoved fromthe cage through destruction of the nitrogen-containing
conpound. Chem sorption / Physisorption Process [00551 Preferably prior to
chem sorption and/ or physisorption of the nitrogen-containing conpound the
met al | oal um nophosphat e nol ecul ar sieve or catalyst conprising MBQi0b

met al | oal um nophosphate nol ecul ar sieve is activated. The primary function
of the activation process is to renove volatile conpounds and tenplate

utilized in thg aywMsbesi s of the nolecul ar sieve that may¥cpikdsheshe present
in or on the nol ecular sieve. Activation also renoves carbonaceous deposits

(coke) that formwhen the nolecul ar sieV® or catal yst conposition
conprising the netall oal um nophosphate nol ecular sieve is used in a

catal ytic conversion process. It is envisaged that in the process of the
present inventi @RerhiB&@pticiid SedhidniplatSinaerials @y rdaginpeithin the daye 8fdhd vat ed. By

partially activated js.neanf that a, proportio the tenplate or
bypr oducts of ¢ s cé‘i?bi"%‘ff’é“‘it"’ée?Péfeg?fé??ﬁé%mb"beB‘?“g}c?fa“YS‘s PRETHREE WO 031084661
PCT/ US03/ 00335  c3@ainiap estvrndataé @Bd inBueGhest:R Rbitbe WRipRFmltatvi | | remain

within the cage of the nolecul ar sieve and are_ not arded as chem sor bed

re
and/ or physi sor FakstERtdly dhpertre Lgmiat IhiemgveE SR pETAS- ééﬁ‘iﬁg‘é‘bfs Adhisyete present

invention. It iR ediRdiekhl tdhdlatioSeinlqadah®ddniitiblies SuleebdGHP! ate is
renoved on activation. Activation is achieved usi ng convent i onal

cal ci nation t ecHnpigteaiciastion &amertures A infle pneedipasbaut HAI°G e abowy pi cal

cal ci nation terfnfob@cfda5@&@@6&&&%&%o@o@ria@ooﬁmna@m%osé&%am?fr@mout 1, 000C,
preferably fromabout 500C°to about 800C, and nost preferably from about

550C t o about 7@b@tSHEtesban7H0° Capraferably i sreldnstionenvifonartsuch 288ich as air,

ni tragen, heli umy bl Gei3asS AdGRIRMEMsAh f5RNYGh id |, Br gyygen), or any
conbi‘nati on ther etrc()%.rg‘ %05616 e act isvatﬂgd nol eéu‘?‘g%nbs’ilév or catal yst

conposi ti on conppmbihﬁ@néfemn%t al I oal um nophosphat e nol ecul ar si eve may be
chem sorbed and/ygiss) PhYgheRi:Rac aihidcliallidvt GERANGABR AR GdIARHNIS Under a

variety of condi'tions. The nitrogen containing cohpounds ‘may be chem sorbed
and/ or physi sor ethllpgiumippghosphejeimgleeplar gigeearayde shemisorbeppnsfasr ably it is

chem sorbed and/ p8§sisgm Jwﬁﬂ)ﬁlggéj:n Ecghtatxﬂ}fg compounds under a variety of conditions.
The nitrogen containing compounds may be chemisorbed and/or physisorbed in
the liquid or gaseous state. Preferably it is chemisorbed and/or physisorbed in the
liquid state. In one embodiment the activated molecular sieve is introduced into a
treatment vessel, which enables the molecular sieve to be degassed. This is
typically achieved by utilizing a vacuum, preferably with the application of heat.
Typically the molecular sieve may be degassed under vacuum at a temperature
within the range of 10 to 600°C, and preferably 20 to 300°C. In an alternative

) embodiment the molecular sieve is treated as activated without degassing.

[0057] The nitrogen containing compounds may be introduced to the
treatment vessel containing the degassed molecular sieve or the as activated
molecular sieve. The nitrogen containing compounds may be introduced with or
without the use of an inert carrier gas such as dry nitrogen or similar gas or with or
without a suitable liquid solvent. Ideally the molecular sieve is treated with an -
amount of nitrogen containing compound, which is sufficient to chemisorb, and/or
physisorb with the accessible acid sites of the molecular sieve. The acid sites may
be determined by ammonia TPD. This method will determine the total acidity and

will provide a guide as to the amount of nitrogen containing compound required.



liquid state. In one enbodi nent the activated nol ecul ar sieve is introduced
into a treatnent vessel, which enables the nol ecular sieve to be degassed.
This is typically achieved by utilizing a vacuum preferably with the
application of heat. Typically the nolecular sieve nmay be degagsggh Mpgper
vacuum at a tenperature wthin the range of 10 to 600C, and preferably 20
to 300C. In an alternative 1 enbodinment the nolecular sieve is treated as
activated w t h@jdsnglggassi ng. / [0057] The nitrogen cont gli:ﬂbga%mggnpounds may
be introduced to the treatnent vessel containing the degassed nol ecul ar
sieve or the as activated nolecul ar si%ve. The nitrogen containing
conpounds nmay be introduced with or wthout the use of an inert carrier gas
such as dry nitrogen or simlar gas or with or wthout a suitable liquid
sol vent. |deal q 2 5 j ) nmount of

ni trogen cont aik%eé\gl@(%gﬁlﬂggﬁhﬁr%ﬁ%&gﬁoﬁ?%ﬁgﬁﬁ%%%éﬁng%r b, and/or

physi sorb wi t hnitrhgengeneiniag tmpounds willdietchemierfrbed land/orphwsisoibed widhi aside. The aci d
sites may be A0 i ) i h j |- term ne the
total acidity g%%%c@mhlﬁggggﬁe?gg@ giegh".l%@ Ogg;me%fﬁgeagg%gﬁf#ﬁlhgggni trogen

cont ai ni ng conyage sitks mibpot beedifect@. Gn MG RMOLhe MWDLHR Gfd S colimink)S03/ 00335 19
When the kinetic di ter .is_larger n .t he nol.ecul ar .si,eve pore size then
the nitrogen %"6‘}&"5"%%"3‘“8‘8% Tl L g?ﬁssﬁﬁem?ﬁeeﬂ!imé%%r@%ﬁ J or physi sor bed
with acid sité&emisodandbrphyRodertt aldheeidditaiat dserminedbyeldr exinplede of t he cage
and the intern cage sites will not be affected. In this instance the
anount of nitr@%}%’n contai ning conpound used in the treatnent nay be |ess

t han the equi vVRbs8)t r eTginf@gentcontziging Mdmihdsamg bomtrpduyal st antdensi th al | t he

acid pites as determ ned for exanple .TPD, [00581 The pitrogen containing
corrpo‘\ﬁnds may ﬁ@pfrﬁ?ﬁrﬁﬁrﬂﬁg‘%"aﬁgte%?‘@]%f'ehj‘s ‘PB%AWW%FWPS?%‘%I evat ed

t enperat ures. delecies sd thintHetntivben doatining @orhgotipdirdahotiréaci with thel ect ed so that the
nitrogen containjn conpo nds .%0 not .r_eac} LWt FL#;[ hg mol ecul ar si eve under
nitridation coRaFEHHN§Ye ynter piridapanqopfitionsy ltisnosyaly R deterpinespiable  enper at ur es
for any given @mbeasesfor siy@iven higlcalds eicvd Bydbbidienghieienioplisrandand  desor pti on

of nitrogen containi ng conpoun usi n nal.yti cal techni ques such as
9 Eesorptiono nitrog contaqging compgun%s using an ytlwal tec Iclluf: such as

the Infrared techniques described herein. If a temperature is used which results in
' an irreversible reaction with the nitrogen containing compounds as may be
determined by these techniques, then a lower reaction temperature should be
selected. The nifrogen containing compounds may be reacted with the molecular
sieve at a temperature of less than 200°C, ideally less than 180°C, preferably less
than 160°C; ideally within the temperature range of 0 to 200°C or 10 to 180°C,
preferably 20 to 160°C, or 20 to 140°C, and most preferably 0 to 100°C. The
nitrogen containing compounds may initially be introduced at a low temperature
and the temperature may then be raised above this temperature during the reaction.
The exact time required to complete the chemisorption and/or physisorption
process is dependent on the amount of acidity present in the molecular sieve. The
time for chemisorption/ physisorption and/or the amount of nitrogen containing
compounds used and/or the t;mperature of chemisorption/physisorption may be
used to ensure that sufficient nitrogen containing compounds is chemisorbed
and/or physisorbed. It is also possible to determine the optimum conditions for
any given molecular sieve by undertaking a series of adsorption and desorption

experiments to determine under what conditions complete



the Infrared techni ques described herein. If a tenperature is used which
results in an irreversible reaction with the nitrogen containi ng conpounds
as may be determ ned by these techniques, then a | ower reaction tenperature
shoul d be selected. The nitrogen containing conpounds nmay be r aqcé@gz i th
the nol ecular sieve at a tenperature of |ess than 200C, i deal I? an
180C, preferably less than 160C, ideally within the tenperature range of O
to 200C or 10 wood@0e1 preferably 20 to 160C, or 20 to lABGsosseksnost
preferably 0 to 100C. The nitrogen containing conpounds may initially be
introduced at a |ow tenperature and t tenperature may then be raised
above this tenperature during the reaction. The exact tinme required to
conpl ete the chem sorption and/ or physisorption process is dependent on the
anmount of aci di themprogsienphyisitorfptie ismzhieed! Bncesiemened Thee condif@nsingiy

chem sorption/ physisorption apd/or the anmpunt of .nitrogen containing
conpounds used g%%‘f’%’tn(%}f%iw'flg%ﬁ?”ﬂ?ffsé" ﬁ’fplcgﬁ‘érf}ies"g?’ﬁf‘i”i‘f"?lu HSFE Sor pti on may be
used to ensure tduiletSatiel sE@inntes Bipbdutde the AilibEcaictitiifing Ciipn@Es i s chem sor bed
and/ or physi sor It js also ssible to determ ne the optinmm conditions
for any given ﬁﬁggelcul a ‘Ssq“%’éaegeg&tﬁkﬁd’ FRISERYRP Proose MR EIgen 5 s or pt i on and
desorption expetaiei Gmipbudde iy b8 uderldREQh a WhiagosiEONEinprsing conpl ete 2 8 AUG
2006 WD 03/084661 PCTI USQ3/ 00335 20 . chenjsorpti on/ physisorption is

achi eved. Once H&EHPHRPhoRELLASHET Ti5'6 AR Hragriicyls 2 Gealyst LMRORER herri sor pt i on

process. Typi cajdtlis ehbRiihde e SRkt coRbRGRSSetilbaluf@idPiitaeal t er 30 m nutes
exposure to the nitrogen caontaining conpounds. 100591 It is envisaged that

the cheni sor pt | BAlEHHS slexsangiothsr Hiterals §@ncatalyStROEPPHERS RERPBHIRds nay be

underyaken on anGesHARStiikia cGRIFRds ShddBeondiBém kila0RkuiTh HRRRATRRME nO! ecul ar
sieve and in particular a_catalyst conposition. _In_this enbodinment the

conposi tion conpiiEeayconEinig GaPeHREhBEHBL Pt siFs JEisEmesEs Wve and ot her

materials e.g. gabghYoltasi@FBORNRRAE ma% Be RAPRABY idhdduciigliieQfRReL ONt Ai Ni NG
conpounds under conditions that result in the chem sorption of nitrogen
cont ai ni ng conpBREraFCFROTINE NfoPLEE PR ofihe calcinatipp wiidkeldatife to  nitrogen
contai ni ng CoNPRURES B aRBaBGRbBYRMoR YTHiISHohOid Hpichify 4t Rephkdifeegen

below the calcination temperature as the catalyst is being cooled before being

introduced into storage drums. In this and other embodiments the nitrogen
containing compounds may be introduced in the presence of an inert gas such as
nitrogen,
[0060] The molecular sieve or molecular sieve-containing catalyst
composition comprising chemisorbed and/or physisorbed nifrogen containing
compounds is stable when stored under ambient conditions. By stable is meant

) that there is less reduction in the catalytic dctivity of the chemisorbed and/or

’ physisorbed molecular sieve compared to the non-chemisorbed and/or physisorbed
molecular sieve when stored under the same conditions. The molecular sieve
comprising chemisorbed andfor physisorbed nitrogen containing compounds may
be maintained in the chemisorbed and/or physisorbed state for an extended period
of time, which is typically at least 24 hours and which may be for any period of
storage or handling greater than 24 hours. In cne embodiment the molecular sieve
is maintained in the chemisorbed and/or physisorbed state for at least 36 hours,
preferably at least 48 hours and most preferably at least 72 hours. Ideally it is held

in this state as long as possible before use. In one embodiment the molecular



cont ai ni ng conpounds into the end zone of the calcination unit used in the
manuf acture of a catal yst conposition. This zone is typically at
tenperatures below the calcination tenperature as the catal yst is being
cool ed before being introduced into storage drunms. In this and ot her
enmbodi ments the nitrogen containing conpounds nmay be i ntroduceg AUf20he
presence of an inert gas such as nitrogen. [00601 The nvol ecul ar sieve or
nol ecul ar si eve-containing catal yst conposition conprising chem sorbed
and/ or physi sSY®EH34f% r ogen contai ning conpounds is st aBCEUHEENISt Or €d
under anbient conditions. By stable is,qeant that there is | ess reduction
inthe catalytic activity of the chem sorbed and/or physisorbed nol ecul ar
si eve conpared to the non-chem sorbed and/ or physisorbed nolecul ar sieve
when stored under the sane conditions. The nol ecul ar. sieve conprising
chemi sorbed andisye isprifdn b chraisopted pngips Rhygiserbag stiterigticibinptilissd in thay  be

mei ntai ned in the.aRer?RERAk: Bk My ShuiRd: RRfodhak & if 1Rl iRfhe €Xt €nded
period of time, which is typically at |east 24 hours and Ich may be for
any period of chemiserged asf/orgieisarbeg sigic @derde intrpdigtionps Hgptlystonpagne enbodi nent
t he nol ecul ar sj i | 1 i cheni physi sor bed
state for at Ingg%é&%l%gtE%%gﬁgﬂg%?%gﬁzb%deﬁgﬁf e”fggﬁ(ﬂ%@:@g@d&?{sﬂ%nd nost
preferably at |redegtredzaalizndreactigndeaintthanpktoolefinegirocess it is dlbsengisaged as | ong as

possi bl e before,. [Fag=Tod 006 WO
031084661 PCT/ S’%ﬁ@e%é%%@%ﬁg%%evu SB@F&E}.{@%@%&% n?cgsosr%#gggand/ or
physi sor bed st atnderiakdnidn us¢d metaligaliringphdsphate mhleculargiovf crobedreatalpt a cat al yst

conposition. In_a further hodi Q% (- | d,] ] enm sor bed and/ or
physi-sor bed sté;torélp%s?lgoong&tm(?%?;gg?%%ﬁc |or?pllé?§phtg%e19°é%acpl§{£%f' %?rmglart of a

cat a,I,A/ st conposihvecsivni pndcesses, grl & pyetledolinealefin wncesdes) ittriryde aevosay hent t he
preferred cat alsxgt%%l rga%%%g“%nmiﬁl%am Iﬁep%gcolo;}noa-ql egdsrﬁlsl ﬁroc ss. It is also
envi saged wthin € scope of the pregseﬁ’t IFenton ttd At Fhe chem sorption
process may be maineandeaken Whentbie deconmsitad dfiomhecnismy phrespirabeusabl ecul ar si eve
or used catalyst_. ¢ ositions conprisi met al | .oal um nophosphat e nol ecul ar
sieve. During c(%tglﬁ?}é%%%mﬁér%%c%%é}n%?e%ﬁ%ﬁe%oﬂﬁﬂrg%eo%{cggﬁué’ﬁn processes,
it may be neceamddryn inert atmosphere. Sometimes removal is not necessary or desirable and

the catalyst is maintained within the plant itself. In both situations the catalyst is
under risk of losing its catalytic activity and/or other properties due to aging
effects. In addition during shut down and start-up the reactor may be under
conditions which generate significant quantities of steam at high temperature i.e.
superheated steam. Such conditions are particularly harmful to
metalloaluminophosphate molecular sieve containing catalysts. The nitrogen
containing compounds chemisorption method of the present invention has been
) found to be particularly effective in protecting metalloaluminophosphate
molecular sieve materials against the effects of steam as would be present in the
methanol-to-olefins process. In this embodiment the used catalyst may be treated
to chemisorb and/or physisorb with nitrogen containing cornpounds as it is
removed from the methanol-to-olefins plant; the nitrogen containing compounds
can then be desorbed when the chemisorbed and/or physisorbed catalyst is re-
introduced to the plant. In an alternative embodiment the used catalyst is ireated
within the plant during or after shutdown. In a particularly preferred embodiment
the used catalyst is exposed to nitrogen containing compounds within the plant at

temperatures above those at which steam significantly degrades the



shut the reactor down in either an energency or in a planned shutdown and
mai nt enance cycle. Wien this occurs it is often necessary to renove the used
catalyst fromthe reactor and to place it into tenporary storage, which is
usual |y under an inert atnosphere. Sonetinmes renoval is not ner@aganssor
desirable and the catalyst is maintained within the plant itself. In both
situations the catalyst is wunder risk of losing its catalytic activity

and/ or ot her plOPéP¥r¥es due to aging effects. In additi orCTusosmEgssshut down
and start-up the reactor may be under g@gnditions which generate significant
guantities of steamat high tenperature i.e. superheated steam Such
conditions are particularly harnful to netall oalum nophosphate nol ecul ar
sieve containing catal ysts. The njtrogen containing conmpounds chem sorption
net hod of the pr‘%@ﬁ&%ﬂ R Btﬁnﬁ%ﬁ‘ﬂffégﬁe' found to be particularly effective
in protecting netall oal um nophosphate nolecular sieve materials against the
effects of steam as woul d _be present in the nethanol-to-olefins process. In
this enbodi ment RpEPHE&PndEens| yst may be treated to chenisorb and/ or
physisorb with nyjgipgen 1EOBEN RO i§ SFROMENRaRidopbdsphatenfIRMEA from t he

met hanol -t o-ol efins plant; the nitrogen containing compounds can then be
desor bed when t Feveindhe cheomipabedandporhypeoybsil stafe Bay bemstereq b desarptios- i nt r oduced
to the plant. | r | ! : : is treated

wi thin the pl an{bfglt%??llg%&oc?ﬁgﬂﬁg?&@g?ﬁm%m%ﬂ&a&é%g%fl?g&%g%{ﬁ/w preferred

enbodi ment  t he chemeispricd ead/grphysisgrhes potsbesluminophesplatgamolesylat figveiahg conpounds

degrades the 2 4RI SETRe G b Ao SR o hel BBt GRSyt on 11 cantly
met al '} oal unmi noplrodphidt o enesked G0EE. Thie desorptidarayrbp e¢hinvedSsingiamivdils [ 00611 The
catalytic acti Vif{lﬁ(xacg%rstilgﬁarﬁ%%u f?ﬂ:!aygﬂ's mggﬁe%g#%@%gﬁ%e m(-)pl&'hteve in the

chem sorbed and/or physisorbed state nmay rption of the
ni trogen cont ai nissigoralepatimdigringiinirgdante of the avkcdaraviy citelsti ng t he
chem sor bed and/c‘@&g&@éﬁé c%gtrﬁg%g ![g%éﬁ% L ﬂ%ﬁ@%%ﬁ}cﬁttﬂﬂiﬁﬁél ar sieve at

tenperatures in excess o0 preef erabl'y 1n excess o0 ELOOC, and nost
containing compounds may be removed during the manufacture of a formulated

catalyst under spray drying conditions. In a further embodiment the nitrogen
containing compounds may be removed in situ on introduction of the chemisorbed
and/or physisorbed metalloaluminophosphate molecular sieve io a catalytic
conversion process such as a methanol-to-olefins process. This may be achieved
by introduction of chemisorbed and/or physisorbed metalloaluminophosphate

molecular sieve 1o the regeneration unit of the plant.

) Aged Molecular Sieve
[0062] In the context of the present invention an aged
metalloaluminophosphate molecular sieve is a metalloaluminophosphate
molecular sieve as synthesized or formulated as a catalyst, which has been stored
for an extended period of time after synthesis, or it is a metalloaluminophosphate
molecular sieve material, which has been used in a catalytic process and has been
removed from that process or temporarily retained under non-optimum process
conditions such as in a shutdown phase, Similarly, in the context of the invention,
an aged catalyst composition is a catalyst composition as formed, which has been

stored for an extended period of time afier synthesis, or it is a catalyst



preferably in excess of 600C. This desorption may be achieved using a muffle
furnace or similar furnace. It nmay al so be achi eved by using the sane

equi pnent used for cal cination during manufacture of the nol ecul ar sieve or
catal yst conpositions contacting the nol ecul ar sieve. In one enp@@iugqgm; t he
nitrogen containing conpounds may be renoved during the manufacture of a
formul ated catalyst under spray drying conditions. In a further enbodi nent
the nitrogen wondussiing conpounds nmay be renoved in sit pEshithszgduct i on of
the chem sorbed and/or physisorbed netal |l oal um nophosphat e nol ecul ar si eve
to a catalytic conversion process suclas a met hanol -t o- ol ef i ns process.
This may be achieved by introduction of chem sorbed and/or physi sorbed

nmet al | oal um nophosphate nol ecular sieve to the regeneration unit of the

pl ant. Aged Ml ®aipbsitionSiviivichal 060 A3ed iha dakulytic pratexdnd s tekireb@aent i nventi on
an aged netallpal um nOJ)hOS hat e .nol ecyl af sieve is a ..

net al | oal uni nopfFPcS‘éng‘ﬂ%Rr% essﬁbﬁ@@?f?’&?’reéﬁl SRagE NANARIHWR POESSs epditignsm| ated as a

catal yst, whi chubips iResidsiopiese. Hykteaded piicansiarheRanhdatich Rfiod bfme after
synthesis, or it is a netalloal urni nophosphate nolecul ar sieve materi al,

whi ch has been 5% thap 24 bouss, Bipigiably eprris B3 o 4R ys-1Rok sEerbly pediived from t hat

process or tenmdadgiHolrs 28 Abf R reribHHcaltP ha® Pt HolMNMTRIRE&ST ag&Ndi t i Ons such
as in a shutdown phase, Simlarly, in the context of the invention, an aged

catal yst conpoghayi hsniles ambieny condifigns o sleyred tepRsFitus itmsy hevpdesierh has been

stored for an exhendefdrReldshee@f a fdchiln, rle@impiyint RARE SontdMer bfchhs @ catal yst 2
8 AUG 2006 WD 03/084661 PCT/US03/00335 23 "conposition, which has been used

in a_catal ytic spreedsy ansiienupeephorbapipelgoulr rpinbeliing fsiiseeles or
tempoyarily r etgiiaduiiies BAY: QRKIMIBRGASGRSERALL] ons such as in a

shut down phase. By extended periods of time is neant a period of greater
than 24 hours, mpatdifoalumiiophogghats mefecylpisve dn s geniext ofghegresprdisertiony gr eat er

than 48 hours, ﬁ%&&ﬁﬂu&iﬁ%&%ﬁﬁ!ﬂw&ﬁﬁ&lﬁ%&s&ﬁmlﬁeJ}x%ﬁhéi.e.-[ﬁ%uﬁceri od of

agei ng nmmy be under anbient conditions or el evated tenperature, it may be
undert aken undéte. By Gubkestate ippatipihefarnpef adargehaieh of matesial encaiglybte in a seal ed

container such RBthprising the metalloaluminophosphate. Typically a bulk sample has a baich
size of greater than 1 kilogram, preferably greater than 10 kilogram and most
preferably greater than 50 kilogram. The ageing may be undertaken in the
presence of an inert gas in addition to the chernisorbed and/or physisorbed
nitrogen containing compounds. In the present invention it is possible to utilize
grades of inert gases which were hitherto unacceptable for
metalloaluminophosphate molecular sieve storage due to inter alia their moisture
content. Such gases may be of lower purity and quality e.g. they may contain

) higher than normal levels of impurities such as oxygen and/or moisture.

Metalloaluminophosphate Acidity and Infrared

10063] Metalloaluminophosphate molecular sieve materials such as
silicoaluminophosphate molecular sieves comprise a three-dimensional
mitroporous crystal framework structure and exhibit a particularly. desirable
Broensted acid OH group spectrum in the Infrared, when the template material has
been properly removed. Broensted acid OH groups can be conveniently
characterized by Diffused Reflectance Infrared (DRIFTS) spectroscopy. The
groups can be found throughout a range of 4000 cm™ to 3400 cm™ of the IR



storage drum or netal |l oal um nophosphate nol ecul ar sieve holding facility
after "1 manufacture of the sieve or a catal yst conposition containing the
nmet al | oal um nophosphat e nol ecul ar sieve. In the context of the faesgﬁgﬁ
invention aged netalloal um nophosphates are typically present

anounts i.e. the bulk state. By bulk state is neant in the formof a |large
batch of material or catalyst conprising the netall oal um nophosphate.
Typically a buwkozesagshe has a batch size of greater thanecdeddgsam
preferably greater than 10 kilogran1anqﬁnnst preferably greater than 50
kil ogram The ageing may be undertaken'n the presence of an inert gas in
addition to the chem sorbed and/ or physisorbed nitrogen contai ning
conmpounds. In the present invention it is possible to utilize grades of

i nert gases whi spbctnmr Homvteheiﬁib@luminwphmpitaablh@ecﬁlwsievmlﬁéﬂ eakibitim nophosphat e

nmol ecul ar S|eve st inter al.iat ur cont e Such
gases may be of% m f??w'Hﬁmﬁﬁ?FPP§egm8F°fﬂgvmﬂﬁy %@ﬂ?ﬁ?ﬁ‘ghlgher t han
normal | evels och Igfﬂﬂpﬂhabingﬁn&i@ﬂbrmnds)ﬁy‘gemﬁiﬂﬂ%‘%nﬁmbﬁilﬂﬁg&g from
thalloalunlnophos Aci di nd, | ntrar d 10 i nophosphat e
mol ecul ar si eveéPRl Bgﬁ% stoglﬁf’é’%ysé cmg;vith oghy [?ﬁ’i’s 8% ?‘E ﬁn‘%’ uI ar sieves
conprise a thl’GeeﬁlaﬁWBﬁ&G]iI@.bemgﬂb@El?Rﬁﬁ&uﬁtHéEaﬁ@&Gﬂabif)ﬂtam\/hﬁf'koﬂi}ﬁtUCtUl'e and
exhibit a partig Qarl rabI r oenst d aCb&ﬁ spectrumin the
Infrared, when ¥4 C‘PeﬁfiF Wﬁ‘l""@ ETqppg are é‘b‘?ﬁp‘ g@?‘%% $roved. Broenst ed
aci d OH groups mmabﬁrﬁwaﬁlmﬁcms&sxee@waaﬁgleﬁsvﬁmthe/maefrﬁau@@mtl?ef | ect ance

I nfrared (DRIFT spe roscopy. The groups can be found throughout a range
of 4000 cm to 1‘3 ?FF % of the IR 2 8 AUG 2006 WO 03/084661 PCT/ US03/ 00335

24 spectrum Hoygyer, Iﬁbidlaxqaaiesaﬁem@t@lk}@@@haiyelmﬁﬁaﬂlaﬁd@tﬂ@ws whi ch exhi bi t
desirable catalytic activity u%gn appropriate tenplate rempval have

Broenst ed acid St TBYFRUCT ARG 2 BYBOh Which FnmBissTFaemispryipgandfer wi t h wave
number s rangi ng; A?ﬂ%mg”‘ihﬁégingﬁ%@&m pbidPb@ithe &‘éﬁs@ws:m,mdmcm& non- Broenst ed

OH groups like and/ or Si - CH bei ng ely located in the range
of about 4000 cﬂfﬁvetﬁleaeb%*ﬁorptsﬂ@@ewéﬁ?bsewmqm@f SrRdheEE ofr oups are al so

typically | ocatggr®s, Wh& the nitrogen containing compounds is chemisorbed the infrared
' " adsorption bands relating to the Broensted acid sites decrease in intensity and are
replaced by a new series of a infrared absorption bands at lower wave numbers
between 2300 cm™ and 3500 cm™, when the nitrogen containing compound is fully
chemisorbed. When the chemisorbed nitrogen containing compounds is
subsequently removed through desorption these characteristic infrared absorptions
decrease in intensity and eventually disappear whilst the original Broensted acid
absorption bands re-appear at higher wave numbers. The intensity of the restored
) Broensted acidity infrared bands is comparable to the bands observed prior to

chemisorption. This infrared behavior is typical with the process of the present
invention and is a good method for determining that the acid sites and especially
the Broensted acid sites of the molecular sieve have been protected through
chemisorption of the nitrogen containing compounds and restored through
desorption of the nitrogen containing compounds.
[0065] Extended exposure of metalloaluminophasphate molecular sieves to
ambient atmosphere resulis in a loss of catalytic activity. One suitable method for
determining this activity and its loss is to determine the methanol adsorption

capacity (MAC) of the molecular sieve after synthesis and activation and to



external surface of the nolecular sieve or at regions within the sieve that
exhibit internal defects. [0064] In order to preserve catalytic activity,
i.e., maintain acid catalyst sites, this invention provides a nmethod, which
conprises chem sorbing and/ or physisorbing nitrogen contai ni ngy gcwgqg{mds
with the acid sites of the nolecular sieve. The chem sorption fay be
observed and nonitored through the use of DRIFTS. Wen the nitrogen

cont ai ni ng corpoosesgesis cheni sorbed the infrared adsorpticarshagsts rel ating
to the Broensted acid sites decrease in_ntensity and are replaced by a new
series of a infrared absorption bands | ower wave nunbers between 2300
cm and 3500 cmi, when the nitrogen containing conpound is fully

chem sorbed. When the cheni sorbed nitrogen containing conpounds is
subsequent | y r emonited tiifwapasghwilletios gier operivhefseragh aideddly ehei MAC ehduidf 1 ar ed
absorptions decrease.,in_intensity.and eventually. di.sappear ilst the
original Br oens’ieglamaa&hlégas "ésgtgiﬁ‘ﬁ téﬁhelggﬁte‘s{w&é’t@ﬁﬂégfulgtsgﬁ?1§H%e:g+}%ve nunber s.
The intensity odontdision gedearsach as Biethami-edoleini ghiotags. | Fok maleadarbizngds i s

conparabl e to the. bands .observed .prjor to, chem sorption. This infrared
behavi or is typf Stsvﬁ"@ﬁhafrﬁ%‘mﬁ;‘f‘%g%" bﬁ‘E‘FI’L‘FBJp eé%@f?f’%dic’ﬂ\}%ﬁ?}?cﬁ‘ﬁnand is a good
met hod for det egfihdrholeculahsitvetihithe amivesiod gre@ssametine pawteadlabivatidniad Br oenst ed
acid sites of the | ecul.ar. si.eye have bee rotected through chem sorption
of the ni trogenac%ﬂ‘?’éfaﬁti“ﬁ%f‘é%ﬁ‘p%%ﬁ@“gj‘rfag‘rtgﬁﬁw’é 5 SOIFESHr pti on of the
ni trogen contai cﬁbitﬂ% GRIROEHNTE SquivtaRAGS the X hentll &RorpHRNE Ry Rffeed -

osp

nmet al | oal um noph ate nol ecul ar sieves to anbient atnosphere results in a
| oss of cat.al yt§o8tagle t]4ing SPovesHenakyifTees SPRoRt % dnqeb il IngfEWPIRAHPNG t hi s

activity and i tgishOss nbrihallyacHiled himhbamdlReis pRERANS]y degamapy hoRk capacity
(MAC) of the nol ecular sieve after synthesis and activation and to 2 8 AUb
2006 WD 03/ 084581 mpisterel Juis prsepsiinvenion thehemigerbedand/orpipsitarksd with tine after

a period of stofagen céfifahd doniphRdMIEe R ifhretaln@FRhd In@Banbl PhkasS possi bl e up
to the point at which the npl écular sieve is used in a conversion process
such as a net hamercrtics obhemplialas sigicedlich qrppishepthan tipsercisvad witheut al ysts, whi ch

are activated idhesisbitiod anf/or SHYSsdRiFR Wik Bie h¥rofRPOMEHing Borhgdlad@duGs | On

particularly surprising that the chemisorption and/or physisorption using nitrogen
containing compounds with kinetic diameters larger than the molecular sieve
average pore size protects the internal Broensted acid sites which remain exposed
after treatment. The measurement of MAC may be used in the context of the
present invention to demonstrate the effective stabilization due to the
chemisorption and/or physisorption of nitrogen containing compounds. The use
of chemisorbed and/or physisorbed nitrogen containing compounds results in

' improved MAC values after storage. According to this invention, it is preferred
that the MAC after nitrogen containing compounds desorption is at least 15% of
the original MAC prior to chemisorption of nitrogen containing compounds,
preferably at least 40 %, more preferably at least 60%, and most preferably at least
80%. Techniques for measuring methanol adsorption capacity are known to those

of ordinary skill in the art.

Molecular Sieves and Catalysts Thereof
[0066] The metalloaluminophosphate molecular sieves which may be used

in the present invention have been described in detail in numerous publications



of the nol ecular sieve to the conversion process, the tine between
activation and actual contact with feed is short enough such that the
initial nmethanol adsorption capacity is essentially equivalent to the

met hanol adsorption capacity at feed contact. During conventi @raAUGIr age
conditions e.g. under an inert atnosphere, this is not normally achieved as
the catal yst is progressively degraded by attack fromnoisture. In the
present i nvent®#WB4E! cheni sorbed and/ or physi sorbed ni Peogemeeent ai ni ng
compounds are effective in retaining the methanol uptake properties of the
nmol ecul ar sieve, which are higher than those achi eved without chem sorption
and/ or physisorption with the nitrogen containing conpounds. It is
particularly surprising that the chemisorption and/or physisorption using

ni trogen cont arahiding fetowpenin §<S. Ritent Neoi heq7,029 QVetdist e Meisdég, Mrhan t he

nmol ecul ar si ev S e, . sted acid
sites which re%li %@3‘?}?5’3{3 ﬁtz\%of jé’%&t’ér;lgg%‘%?g?&#gg %gé‘ﬁ)?gﬁeﬁ%‘?gg'f MAC may be
used in the cort-@xi9 @# EPSOprtediits AnBem, Cokot Gr, Gesfisrist MatMntThe ef fective
stabilization due g ] ' a L.RRY.SE $PrAkI on of nitrogen
cont ai ni ng corrﬁﬁgrﬁ)dg'.s'%??tﬁgg%%?iﬁ%%@b?% aq%@%’%ﬁ%’i sorbed nitrogen
cont ai ni ng conpg@dhadk?, #Z64.885 SFEARSO), hPr/o0 ¢5B WBEnd/ B LReentdfid. 6935218 age.

Contai i ng. comBurae: Beeel B8t Gearp R A PR B AR e MBE FEi ) Wi pror
E/o ?nr;(ra (ran s?; ]P; |r @o, B4, My fﬁﬁﬁﬁeﬂ%@gﬂlsmﬂmﬂﬂﬁofﬁmmﬂﬂ?&), El?-{&iaarﬂbsby gg %I) east 40
quc hni qugs f or wq)hlgg%feﬂt%% ﬁgﬁé@?{i’ﬁl’gﬁ? E«g'rbgi’?f“@% a‘*’Jlegg%ﬁgwn to those of
ordinary skill (LIAPOh&J.8PhtentMal 4£992/250 (GiAPSO} %) (Parcid Nal 4/88836Ther eof 100661 The
ovent o nave B GRS AAPBEIE PR LR AERPR. K RRaUNo S P ons 2 B ALG.
i Ogg7 \é\é)gO?{\/@ig@O&rSBW.SJS&_&lstﬂ@&Sﬁ7$@l9j 4@ b,asli 10g (clamo%xamtagﬁts Ui\k? Za’z 2 Bt 8%-
(saPG) . Eur opeat paebats Apteka pinesf B rsablessiop kot ivere & s Ac.
Be, B, Cr, Co, 4Ga4,143qFeAT®), LS. Paldhyt NdVi4,894,213 (AsAPSO), U.S. Patent No.
4,913,888 (AsAPO), U.S. Patents Nos. 4,686,092, 4,846,956 and 4,793,833
(MnAPSQ), U.S, Patents Nos. 5,345,011 and 6,156,931 (MnAPO), U.S. Patent
No. 4,737,353 (BeAPSO), U.S. Patent No. 4,940,570 (BeAP(Q), U.S. Patents Nos.
4,801,309, 4,684,617 and 4,880,520 (TiAPSO), U.S. Patents Nos. 4,500,651,
4,551,236 and 4,605,492 (TiAPO), U.S. Patents No. 4,824,554, 4,744,970
(CoAPSO), U.S. Patent No. 4,735,806 (GaAPSO) EP-A-0 293 937 (QAPSO,
where Q is framework oxide unit {QQ,]), as well as U.S. Patents Nos. 4,567,029,
' '/) 4,686,093, 4,781,814, 4,793,984, 4,801,364, 4,853,197, 4,917,876, 4,952,384,
r 4,956,164, 4,956,165, 4,973,785, 5,241,093, 5,493,066 and 5,675,050, all of

which are herein fully incorporated by reference.

{0067] Other metalloaluminophosphate molecular sieves include those
described in EP-0 888 187 Bl (microporous cfystalline metallophosphates, SAPO,
(UIO-6)), U.S. Patent No. 6,004,898 (molecular sieve and an alkaline earth metal),
U.S. Patent Application Serial No. 09/511,943 filed February 24, 2000 (integrated
hydrocatbon co-catalyst), PCT WO 01/64340 published September 7,
2001(’:]101'16311 containing molecular sieve), and R. Szostak, Handbook gf



or Zn), U S. Patent No. 4,554,143 (FeAPO), U S. Patents No. 4,822,478,
4,683,217, 4,744,885 (FeAPSO), EP-A-0 158 975 and U.S. Patent No. 4, 935, 216
(ZnAPSQO, EP-A-0 161489 (CoAPSO), EP-A-0 158 976 (ELAPO, where EL is Eo

My, M1, Ti or zn), US. Patent No. 4,310,440 (Al PO4), EP-A-0 158 Agsall
(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
(GeAPO), U. S. vépte6No. 5, 057, 295 (BAPSO), U. S. Patent Rorugsidass 837
(CrAPSO), U.S. Patents Nos. 4,759,919, ,gnd 4,851,106 (CrAPO), U.S. Patents
Nos. 4,758,419, 4,882, 038, 5,434,326 aftl 5, 478, 787 (MJAPSO), U.S. Patent No.
4,554,143 (FeAPO, U.S. Patent No. 4,894,213 (AsAPSO, U S. Patent No.
4,913,888 (AsAPO, U.S. Patents Nos. 4,686,092, 4,846,956 and 4, 793, 833
(MAPSQO), U. S. rRéiceint Seldas/an BlodAhd RédidhohinNew YaONSS York MRAPOWhich). S.  Pat ent

No. 4,737,353 (BeAPSQ 4, 940 570 (BeAPO, U.S. Patents Nos.

4,801, 309, 4, 6%’ ﬂ@??re’?&ﬁ&‘}g’dnﬁﬁﬁr%%y(#? U.S. Patents Nos. 4,500, 651,

4,551, 236 and 440685, 492h(ﬁbsﬁﬁ@3)enedimﬁecul%ﬁ§1%i &@e BOPO hoBadarBhdes, hd 744, 970

(RS0 o ek ooy ed] AonES s o0 it b g sy s oo " ©

4, 686, 093, 4, 7811318&1&:11c@G?&@Iﬁ%ﬂtheﬁerﬁ&lT@ﬁéofElen%’iﬁ ahQikalintk, By, 876, 4, 952, 384,

4,956, 164, 4,956, 165, 4,973, 785, gla%éék %ﬁ 5. 493, 066 and 5. 675, 050, all of
bk Pesiodia Tige o

which are her et efiGryud e gt afscagare spthaerl ef ¢’F@FP

met al | oal um nopl ssnA thedl akbdidds: 1SiIRMES, chieh, PHSolINES, ne@i iixhbed in EP-0
888 187 B | (mcroporous crystalline pet al | ophosphat es, (uoe)),

U.S. Patent NoSEYimSupipsing. g E@W&Frb%@@PféﬁH“d}?m&WeﬁﬂPl% eart h metal),

U. S."JPat ent  ApphiiGAlyerbiugtin ket afdWBditn M Fifud @eheoPelbdiarpie2f, 2000
(i ntegrated hydrocarbon co-catalyst), PCT WO 01/ 64340 published Septenber

7, 2001(t hor i uFleEgpts.&itnsigenmatae aPPSMV‘éI} VIBnYIR VIEB pad Bk of thandbook of Z 8

AUG 2006 WO 03LQRAGEHe BERIMHSAB 400380 s 87any VDIES el spRi&Y BSoneVan Nost rand
Rei nhol d, New York, New York (1992 whi cﬁ are all herel n fully
i ncor por at ed byre&gp@?r@wé@ient the metal is selected from the group consisting of Co, Cr,

Cu, Fe, Ga, Ge, Mg, Mn, Ni, Sn, Ti, Zn and Zr, and mixtures thereof.

[0069] The metalloaluminophosphate molecular sieve may be represented

by the empirical formula, on an anhydrous basis:

mR:(M,ALP,)O,

wherein R represents at least one templating agent, preferably an organic

templating agent; m is the number of moles of R per mole of (M, AL PO, and m

has a value from 0 to 1, preferably 0 to 0.5, and most preferably from 0to 0.3; x,

v, and z represent the mole fraction of Al, P and M as tetrahedral oxides, where M
) is 2 metal selected from one of Group IA, IIA, IB, IIIB, IVB, VB, VIB, VIIB,

VIIIB and Lanthanide's of the Periodic Table of Elements, preferably M is

éelected from one of the group consisting of Co, Cr, Cu, Fe, Ga, Ge, Mg, Mn, Ni,

Sn, Ti, Zn and Zr. In an embodiment, m is greater than or equal t0 0.2, and x, ¥

and z are greater than or equal to 0.01. In another embodiment, m is greater than

0.1 to about 1, x is greater than 0 to about 0.25, y is in the range of from 0.4 to 0.5,

and z is in the range of from 0.25 to 0.5, more preferably m is from 0.15 to 0.7, x

is from 0.01 to0 0.2, y is from 0.4 to 0.5, and z is from 0.3 to 0.5,

[0079] Non-limiting examples of SAPO and ALPO meolecular sieves of the

invention include one or a combination of SAPO-5, SAPO-8, SAPO-11, SAPO-



100681 The nost preferred nol ecul ar sieves are SAPO nol ecul ar sieves, and
met al substituted SAPO nol ecul ar sieves. In one enbodi nent, the net aI is an
alkali netal of Goup IA of the Periodic Table of El enents, am glakghoge
earth metal of Goup Il A of the Periodic Table of Elenents, a rare earth
metal of Group |I1I1B, including the Lanthanides: |anthanum cerium
praseodym um neodym um samarium europium gadolinium terbium

dysprosi um hoWRi%P#seedr bi um  thulium ytterbium and | ut eedramspymmd scandi um
or yttriumof the Periodic Table of Elz%rrents a transition netal of G oups
IVB, VB, VIB, VIIB, VATS, and |IB of the” Periodic Table of Elenments, or

m xtures of any of these netal species. In one preferred enbodi nent, the
netal is selected fromthe group consisting of Co, C, Cu, Fe, G, Ge, My,
M, N, Sn, Ti, l&RABAd7AAPGbY SAPR{20rPO-HeBARD-34,SB00HS, SHARO-36,

met al | oal um no t e e t he enpirical
formula, on anpé]'ﬂﬁ?g?osﬁgesg@é?‘?é‘ﬁkséﬁiﬁz;%(?‘%z&ﬁg%ﬁ?o@}%%sSents at

| east one t enpl ARNG7,5PE0L56, ApLE(T)-ém]ldEr(ylhﬁLBﬂganﬂcPO—ﬁthhPatSﬂng agent; mis

L “preferably OurS deAlrghe AKRHsrs BrAGey MR AP E S e ot Yy g 7
represent the nte@ndre ﬁuefetrmmﬂécum sievies aciddeMnase aIcemblaii’tE)dl’c)ﬁSAKIX-IlsleS where M

is a netal select | VB, VB, VIB, VIIB,
VI11B and Lant hiﬁﬁgg& g‘igb% %‘&If%% ggﬁgg #ﬁﬁ#@%m‘gﬁé‘hbnﬁs eveRier ably Mis

sel ect ed from gfiefesably bhieor g lcondpination 8§ SAROILE, GAPGA4, ADPD—IZUandEe;POGB Ge, My, M,
Ni, Sn, Ti, Zn and Zr. |n an _enpodi ne m i s than or equal to 0.2,
and x, y and Pﬁwtﬂgf%ﬁf“é‘}wﬂ#%ﬁle"éﬁ@ °f‘ta8d61°gfre?elr%ya‘f?8%%r enbodi ment, m
is gr)eat er t hanonBinktidnf SAPO134 hnd XLPG-1geabhei] cofdiindmblcuiddighes0. 25, y is in

t he range of frgmo 4 to 0.5, and z is in the range of from0.25to 0.5,
nore preferabl \ $t79%s from 0. 15t0 0.7, x is from0.01to 0.2,y is fromO0.4

to 0.5, andzi sf r[oml? 3 tA)sﬁe@eﬁﬂﬁz&lmmaukiy@ﬂmﬂgo@mbﬁﬁn%nSAPO and ALPO
nol ecul ar si eves 0 | nvention | ncl ude, one or a conbi nati on of SAPGO 5,

SAPO- 8, SAPO- 1 3pd 15§R e? dg CATRSS3I0D B! PRHCUREV BB T TOEPTRAEISEB35 28
- varying proportions, regardless of their physical state. In particular, it

encompasses physical mixtures as well as intergrowths of at least two different
molecular sieve structures; such as for example those described in PCT
Publication No. WO 98/15496 and co-pending U.S. Serial No. 09/924016 filed
August 7, 2001, In an embodiment, the molecular sieve is an intergrowth material
having two or more distinct phases of crystalline structures within one molecular
sieve composition. In another embodiment, the molecular sieve comprises at
least one intergrown phase of AEI and CHA framework-types. For exarmple,

) SAPO-18, ALPO-18 and RUW-18 have an AEI framework-type, and SAPO-34
has a CHA framework-type. In a firther embodiment the molecular sieve
comprises a mixture of intergrown material and non-intergrown material.

[0072] The method of stabilization of the present invention may be utilized
with metalloaluminophosphate molecular sieves which are particularly unstable to
moisture exposure e.g. morpholine templated SAPO-34 and may also be used to
stabilize relatively moisture insensitive molecular sieves such as dual templated
(DPA and TEAOH) SAPO-34 materials which may be significantly affected

during extended periods of ageing or on exposure to steam.



16, SAPO 17, SAPO 18, SAPO 20, SAPO 31, SAPO 34, SAPO 35, SAPO 36, SAPO 37,
SAPO- 40, SAPO- 41, SAPO 42, SAPO-44 (U.S. Patent No. 6,162,415), SAPO- 47,
SAPO 56, ALPO- 5, ALPO 11, ALPO 18, ALPO 31, ALPO 34, ALPO 36, ALPO 37,
ALPO- 46, and netal containing nolecul ar sieves thereof. The nmrieAlly #fferr ed
nmol ecul ar sieves include one or a conbination of SAPO 18, SAPO 34, SAPO 35,
SAPO 44, SAPO 56, ALPO 18 and ALPO 34, even nore preferably one or a

conbi nati on ofWO3RPEISEB, SAPO 34, ALPO 34 and ALPO 18, amdTmsisadsscont ai ni ng
nol ecul ar si eves thereof, and nost preBgrany one or a conbination of

SAPO- 34 and ALPO- 18, and netal containing nol ecul ar sieves thereof. [00711
As used herein, the termmxture is synonynous with conbination and is
considered a conposition of matter having two or nbre conponents in varying
proportions, regardless of their physical state. In particular, it
enconpasses physi;calar Gedd $Wnfisgas Well as intergrowths of at |east two
different nolecular sieve structures; such as for exanple those described
in PCT Public&d78h No.Gewdai8mgtEbaBmémphosmhaioamticvigr slgveS.areSeri al No. 09/ 924016
filed August 7, 2001, ] enrbodi ..l e nol ecul ar _sieve i s an
intergrowh rrats‘él}ﬂ?east 7 Watgl? %@I Cm\ﬁf)m ag?r%n%%n%ﬂ Ogto fmnocrt?ll °§%°§%é§”°§f° crystalline
structures w t hluminmg anelremipasphosug v som@mpgBdoh] aommpliting ageat, laed a enbodi nment

t he nol ecul ar sieye conprises at. l.east one intergrown.phase of AEl and CHA
f r amewor k- t ype?e?"*!&?n?aé?(‘%olmé’?un%sx B2 Cﬁfﬂ%ﬁuﬁf’é"%ﬁ&mﬁ%@ %™ave an AEl

f r amewor k- t ype alugihinS&idPhSphoriis optoraliAwith @eermone tdmpiting dgent@addisrt her

enbodi nent t he nol ecul arﬁagi eve, corEDO{f{irées f m.xture of intergrown material
and non-i nt er gPBWT THE BFFHO A58 728 g RlaREdn B peakt BSE Y88 on of t he
present invent bpkonamylidee with b inZreplastiviich asplygdtlafiadretthiylRas Basheled,e nol ecul ar
sieves which are particularly unstable to noisture exposure e.g. norpholine
t enpl at ed SAPO“BQ?IEHQSWEVUQ? 658 anfd grpperare, uptl gicpisalling mpteal 5o | v pi st ur e

i nsensi tive nok@gwdand Skeiasesdbhfilasiol tahirifugifoh aidad dedabd?d and TEACH) SAPO- 34

mat eri al s which be significantly affected. duyi xt ended peri ods of
agei ng or on eX{d¥ure B %%\ﬁ’i“?hf”‘ Xfmgﬁ%S‘%%@%g?g%‘Bﬁs“’PCﬂ 1JS03/ 00335

aluminum-, and/or silicon- containing components are mixed, preferably while

stirring and/or agitation and/or seeding with a crystalline material, optionally with
an alkali metal, in a solvent such as water, and one or more templating agents, to
form a synthesis mixture that is then heated under crystallization conditions of
pressure and temperature as described in U.S. Patent Nos. 4,440,871, 4,861,743,
5,096,684, and 5,126,308, which are all herein fully incorporated by reference.
[0075] Non-limiting examples of templating agents include,
cyclohexylamine, morpholine, di-n-propylamine (DPA), tripropylamine,

) triethylamine (TEA), triethanolamine, piperidine, cyclohexylamine, 2-
methylpyridine, N,N-dimethylbenzylamine, N,N-diethylethanolamine,
dicyclohexylamine, N,N-dimethylethanolamine, choline, N,N'-
dimethylpiperazine, 1,4-diazabicycio(2,2,2)octane, N', N',N,N-tetramethyl—
(1,6)hexanediamine, N-methyidiethanolamine, N-methyl-ethanolamine, N-methyl
piperidine, 3-methyl-piperidine, N-methylcyclohexylamine, 3-methylpyridine, 4-
methyl-pyridine, quinuclidine, N,N'-dimethy!-1,4-diazabicyclo(2,2,2) octane ion,
di-n-butylamine, neopentylamine, di-n-pentylamine, isopropylamine, t-butyl-
amine, ethylenediamine, pyrrolidine, and 2-imidazolidone. The preferred

templating agent or template is a tetraethylammonium compound, such as



29 Mol ecular Sieve Synthesis [00731 CGenerally, netall oal um nophosphate

ol ecul ar sieves are synthesized by the hydrothermal crystallization of one
or nore of a source of alum num a source of phosphorous, a source of
silicon, a tenplating agent, and a nmetal containing conpound.?8Wbdkly, a
conmbi nation of sources of silicon, alum num and phosphorous, optionally
with one or nore tenplating agents and/or one or nore netal containing
conpounds aréwﬂpﬂg%%gin a seal ed pressure vessel, opti Ji€ANUSEP0838ed with an
inert plastic such as polytetrafluoroefhyl ene, and heated, under a -
crystallization pressure and tenperature, until a crystalline material is
formed, and then recovered by filtration, centrifugation and/ or decanti ng.
[00741 In a typical synthesis of the nolecul ar sieve, the phosphorous-,

al umi num , andierethy] seesinm kshaxide (TP DoteisHhanguenivm piospete, pref erably whil e
stirring and/ Oftriiitt AhhRunPRQE, REaHH Bmdhib bx%m‘?cfe%t%&a%{hlﬂ ne material,
optionally wt an alkal1 netal, I'n"a solvent such as water, and one or
nore tenpl at i nageragpéym ehloride and tefragibul aynonivensicesateri Breferatdy.tthratitragsn-t hen heat ed

U s bt ont KBTI GRE 51 hqul TS BN kBRI £ 05 iy i

are all her ei ndufing ynthesicaithponci¢coldr higver ef er ence. [ 00751 Non-liniting

exanpl es of te tin i e, xyl am hol i ne,

G o pr opyl arm TS Ay e e s plaier AR o MRy RS

t ri et hanol am nemppindesuctdistetactbyl enolosumhadroxide (TEAOHE tdwpdtipir i di ne,

NN- di et hyl benzyl am n N-di et hyl et hanqgl am ne di cycl ghexyl am ne,

NN et hy | ot TP R S e oo o e e P

1, 4-\ﬂi azabi cycir@fide, 2¢t3¢thnd trameniudy chlofifle, i ddtrbesityl aiwedninm acefatt, Ghdrexanedi am ne,
N- net hyl di et hanol am. ne,. N-net hyl - et hanol,am ne t hyl i peridi ne,

3 ot hyl - pi por PR B SR ATeAYEl SRR A e NI b e, 4.

met hyl - pyri di nierecdpanicabdyoitiee prodidingH sitizbdiyhindphdsphbatamalecuby elee( 2, 2, 2) oct ane
ion; di-n-butyl am ne,.. neopentyl am di - n-gent yl.am ne, i ropyl am ne,
t-butyl- am nel?4 OB} HRACSH a%mﬁl%n,ag%nyoi}?%cf s |°ﬁee&ana5(n3@flﬂfr£?’?ﬁed€5ﬂzpi¥fnﬁone. The
preferred temgkmsis ngd agenbinationt vthiwnebrendrs ofa stlisbr-abintiginaa@xini um conpound,

such as 2 8 AUG 200& . source.

[0077] Other suitable metalloaluminophosphate molecular sieves for use in

the present invention may be prepared as described in U.S. Patent No. 5,879,655
{controlling the ratio of the templating agent to phosphorous), U.S. Patent No.
6,005,155 (use of a modifier without a salt), U.S. Patent No. 5,475,182 (acid
extraction), U.S. Patent No. 5,962,762 (treatment with transition metal), U.S.
Patent Nos. 5,925,586 and 6,153,552 (phosphorous modified), U.S. Patent No.

) 5,925,800 (monolith supported), U.S. Patent No. 5,932,512 (fluorine treated), U.S.
Patent No. 6,046,373 (electromagnetic wave treated or modified), 1J.S. Patent No.
6,051,746 (polynuclear aromatic modifier), U.S. Patent No. 6,225,254 (heating
template), PCT WO 01/36329 published May 25, 2001 (surfactant synthesis), PCT
WO 01/25151 published April 12, 2001 (staged acid addition), PCT WO 01/60746
published August 23, 2001 (silicon oil), U.S. Patent Application Serial No.
(09/929,949 filed August 15, 2001 (cooling molecular sieve), U.S. Patent
Application Serial No. 09/615,526 filed July 13, 2000 (metal impregnation
including copper), U.S. Patent Application No. 09/672,469 filed September 28,
2000 (conductive microfilter), and U.S. Patent Application Serial No. 09/754,812



WO 03/ 084661 PCT/ US03/ 00335 30 tetraethyl anmoni um hydroxide (TEACH),
tetraet hyl amoni um phosphate, tetraethyl anmonium fluoride, tetraethyl
anmoni um brom de, tetraethyl ammonium chloride and tetraethyl amoni um
acetate. Preferably, the nitrogen- containing conpound is not %§ ¢oGibund
previously used as a tenplating agent during synthesis of the nolecul ar
sieve. [00761 The preferred tenplating agent or tenplate is a

t et raet hyl ammpgiyussionpound, such as tetraethyl anmmoni ugp-hydsaxide (TEACH),
tetraet hyl amoni um phosphate, tetraethyl amonium fluoride, tetraethyl
ammoni um bromi de, tetraethyl ammoni untchloride and tetraethyl amoni um
acetate. The nost preferred tenplating agent is tetraethyl ammoni um

hydr oxi de and salts thereof, particularly when producing a

si i coal um nophpaphres 4rrmo¢§xuézeery§1gweqnqlecm@r ARG, RARPLE BERrein RuGONDI nation of
two or nore of any of t he above tenplating agents is used in conbination
with one or noineorgprated 8Y fefeg@ee . al uni num, and phosphorous- source. [00771
QO her sui tabl eggggjal | of dAEHRARBOGIIAIRNTPhAG WriHiat %&‘@éﬁﬁsﬁ&ﬁ ihg in_ the
present invention 'may be prepared as described'in U'S. Patent No. 5,879, 655
(control | ing tswathesis pip raglecquigesievenipis areforgd Higdhptterpplatiph @g9phidr ous), U. S. Pat ent
No. 6, 005, 155 : ang £ ' : t No. 5,475,182
(acid extract Fl‘(gﬁ?&a@}@?ﬁ%t e%}({nﬁ:[ﬁéﬂ, %éa%g%d%l%wf th‘g%dﬁe £ ﬁ?\%ﬂ? transition
metal ), U S. Rel kwptwiNephniqesdorexgape, dead tréatn@s s8ds caléioatiohor ous nodi fi ed),

U S. Patent No, ;.. |1 . No. 5,932,512
(fluorine trea{:%lﬁlg;aé)%%g%gg %@%@gﬁ%&%&é@lﬁ%ﬁe&%@n@gﬁit@% Igﬁ&eg[i Cc wave treated
or nodified), &igeS willna @atprafoably @no8dng dafeef,@biny desirbdenncentratiatat an nodi fi er),

U. S. yPat ent No, | . . 9 published My
25, 2001 (surf %E\géeﬁt%é"s";?}‘%ﬁ’ﬁgsmu éfsi%%nptg@#&%%&?%%ﬁ%gﬁ%ﬁ%g‘g%ipri | 12, 2001
(staged aci d adxdizs thalemplang agnt01/ 60746 publ i shed August 23, 2001 (silicon
oil), U S Patent i i i_al. fid-e st 15, 2001
(cooling nol ecﬁ ar é@l%ed\l/éei%?’ ﬂ%.r}%o.%&égfgécﬁ)te\% Sﬁpsg/%‘ %ﬁ‘?lle%ﬁﬁagedfésa& eﬁéot.ggow 615, 526
filed July 13, 1e208h (4femate prafqebisgiesitthan §.32) andinod prefprabyppethan 0Q0S.  Pat ent
Application No. 09/672,469 filed Septenber 28,

Method for Making Molecular Sieve Catalyst Compositions

[0079] Once the molecular sieve is synthesized the molecular sieve may
then be treated to chemisorb and/or physisorb nitrogen containing compounds and
then formulated into a molecular sieve catalyst composition. Alternatively the
metalloaluminophosphate molecular sieve as synthesized with or without
activation may be formulated into a catalyst composition prior to chemisorption
and/or physisorption with nitrogen containing compounds. In either instance the

metalloaluminophosphate molecular sieve may be combined with a binder and/or

L—

a matrix material to form a molecular sieve catalyst composition or a formulated
molecular sieve catalyst composition. This formulated molecular sieve catalyst
composition is formed into useful shape and sized particles by well-known
techniques such as spray drying, pelletizing, extrusion, and the like.

[0080] There are many different binders that are useful in forming the
molecular sieve catalyst composition. Non-limiting examples of binders that are
useful alone or in combination include va;ious types of hydrated alumina, silicas,
and/or other inorganic oxide sol. One preferred alumina containing sol is

aluminum chlorhydrol. The inorganic oxide sol acts like glue binding the



2000 (conductive mcrofilter), and U S. Patent Application Serial No.

09/ 754,812 2 8 AU6 2006 WD 03/084661 PCT/ US03/00335 31 filed January 4,
2001 (freeze drying the nol ecul ar sieve), which are all herein fully

i ncorporated by reference. 100781 In one preferred enbodi ment, M3exiballlh
tenplating agent is used in the synthesis of a nolecular sieve, it is
preferred that the tenplating agent is substantially, preferably

conpl etely, revoosesusafter crystallization by numerous wegtudessnass

techni ques, for exanple, heat treatnments such as calcination. Calcination
i nvol ves contacting the nol ecul ar si eve? cont ai ni ng the tenplating agent
with a gas, preferably containing oxygen, at any desired concentration at an
el evated tenperature sufficient to either partially or conpletely deconpose
and oxi di ze t enthesianl msleaalir ages"ﬁndoﬁl&zﬁumia&m% [Hélﬁiamttdi’g@théﬂﬂ ecul ar sieve

has a Si/Al ratiq l.ess _th f er.abl | ess than 40, nore
preferably | es&FREH ?y(?ﬁ?ztgerﬁﬁl E‘{% ﬁ hé?tﬁ%itf}e’rng?%m???‘éq‘fsﬁ‘ 20. Method for
Maki ng Mol ecul gfeferibdviRiviag b advyGdcodiip TP Emkdried o 408diPehicOr@e mhtiie NI ecul ar si eve
i s synthesized the nol ecul ar sieve may then be treated tqo_chem sorb and/or

physi sorb ni t r GEPPEESNE o TR E‘tﬂ%’ﬁ%‘%@éwélrﬁ?“*ﬁ%hﬂﬂwa’ﬁ% into a

ol ecul ar  si evgaaataliohts KeaiRAmbAl ON. Al ternatively the
nmet al | oal um nophos}Phat e m)l ecul ar sieve as synthesized with or wthout

activation may [@981F dlminuacbletydplpa hydexylated semiwmbsss solgppigning? t o

cheni sorption  ABEHQOuRRYS, BR1H bR mlhaam,n@g@m COREAbREFGTPOUNdS. | N
ei ther instance the t met al | oal um nophosphat e cbl ar sieve may be

conbined with % lbfPﬁaéTls At 0ds 5 @ 40vRiy3 e lisrmlé?‘ilseﬂtoﬁ@) Ingren a nol ecul ar si eve

cat alyst conpoginhédied theboibdef Ul &, uanhﬁﬁ%)%@e&ﬁﬁedq&wyst conposi ti on.
Thi s’fornul ated nol ecul ar si eve catal conposition is formed into useful

shape and si zedVqitgmeancgt els Spid. Juefi $ai. l@ﬁ@)@ﬁﬂlsﬁé@ﬁgﬁsd%Wﬂﬁ?ﬂ) whickisr ay dryi ng,
pel | etizing, exlrysi ?@omﬁﬁ@ feentd. lf@ano[;hgpg%d ﬁ{@nc%?ﬁo%&ﬁer?%f erent

bi nders that are use Yorm ng the nolecular sieve catalyst
conposi tion. Nefwn'bmﬁmmﬂwgcm¢%n@1~lﬂmhnﬂwpbhaﬁﬂm@mmﬁul alone or in

combi nat i on' i nglHdeNALLAYRyH %8RS, Yhi BNl R Atk kiPoRAmd ThisiEAT

aluminas such as o-alumina, B-alumina, y-alumina, §-alumina, e-alumina, k-

alurnina, and p-alumina, aluminum trihydroxide, such as gibbsite, bayerite,
nordstrandite, doyelite, and mixtures thereof.
[0082] In another embodiment, the binders are alumina sols, predominantly
comprising aluminum oxide, optionally including some silicon. In yet another
embodiment, the binders are peptized alumina made by treating alumina hydrates
such as pseudobohemite, with an acid, preferably an acid that does not contain a
) halogen, to prepare sols or aluminum ion solutions. Non-limiting examples of
7- commercially available colloidal alumina sols include Nalco 8676 available from
Nalco Chemical Co., Naperville, Illinois, and Nyacol available from The PQ
Corporation, Valley Forge, Pennsylvania.
[0083] The metalloaluminophosphate molecular sieve with or without
chefmisorbed and/or physisorbed nitrogen containing compounds, may be
combined with one or more matrix material(s). Matrix materials are typically
effective in reducing overall catalyst cost, act as thermal sinks assisting in
shielding heat from the catalyst composition for example during regeneration,

densifying the catalyst composition, increasing catalyst strength such as crush



and/ or other inorganic oxide sol. One preferred alum na containing sol is

al um num chl or hydrol . The inorganic oxide sol acts like glue binding the 2 8
AUG 2096 WD 03/084661 PCT/ US03/ 00335 32 synthesized nol ecul ar sieves and
other materials such as the matrix together, particularly afté&r§ pteEeiigl

treatnment. Upon heating, the inorganic oxide sol, preferably having a | ow
viscosity, is converted into an inorganic oxide matrix conponent. For
exanpl e, an alwemam4epl w Il convert to an al um num oxi decr/iEhids¥s f ol | ow ng

heat treatnment. [0081] Al um num chl or h)ggir ol , a hydroxyl ated al um num based
sol containing a chloride counter ion,”~has the general fornula of
AlmOn(OH) ol p x(H20O) wherein m is 1 to 20, nis Ito8,0is5t040,pis 2 to
15,and x is 0 to 30. In one enbodi nent, the binder is A 1304(OH) 34C 7
12(H2O) as is dwsth ddditition Gsivtance\\idttecontiol theadte off copveSiondna Surf. Sci. and
Catal ., 76, pa%%%lc‘r]]]]%-r 44 (1993), which is herein incorporated by
reference. In orher’ effbodi ment, one or nore binders are conbined with one
or nore other r[oss4] i m Nondimétrpdresesaf matix mawdalnftladeiont 6r m@eisth as al unm num
oxyhydroxi de, y-alupgin bochm.t e, di.aspore,. and transitional alum nas such
as a-al uni na, (I?FFTEJP%’W&&FW‘%FWR’W% 1803, PAEIRDA8ESS I Biha, ic- al uni na,
and p-al um na, Ry qudna, kilicdo 610 ahdiRixtSdd CHrreds; f@ ebhpletstica-hayREibt €,

nor dst randite, _o%/e,l ite,.and mxtures thereof. 0083]1 I n_anot her enbodi nent,
the binders ar SUSHEHCRA slih-Stanig, SFa3{UmIRL AP mc&'@Lr‘B’F}a‘ %8 1 %ni num oxi de,

optional I'y i ncledbdigiersandiriSihtiGM bre haturdl Slaysiai 8 Blose RIFDGE tEIRE of t he bi nder s
are peptized al um na_nade b%a .reating alum na hydrates. such as
pseudoboheni t e, MaRFRgTLigeZpS ,°L‘br"'é‘¥eé‘f‘%¥a§r°1@ﬁ“&E‘ldﬁsﬁb]’%‘mﬂﬁ‘é‘gdﬁﬁ%e contain a

hal ogen, to PreRAMS kiWns, Tbr cRArklE, iR, MINaSOY, BbdrgiR 8nd P lclafd. by exanpl es of
commerci ally avail able colloidal alum na sols include Nalco 8676 avail abl e
from Nal co Chénitngexegples ofgthermatyy aterjals incygs: haloysife, kpplipite dickifeai | abl e from

The PQ  Cor por ghérfd) or MakditeYInfré SRbodRRRN &Y éBRinditerial, preferably any of the
clays, are subjected to wetl known modification processes such as calcination
and/or acid treatment and/or chemical treatment.

[0085] In one preferred embodiment, the matrix material is a clay or a clay-
type composition, preferably the clay or clay-type composition having a low iron
or titania content, and most preferably the matrix material is kaolin. Kaolin has
been found to form a pumpable, high solid content slurry; it has a low fresh
surface area, and it packs together easily due to its platelet structure, A preferred
average particle size of the matrix material, most preferably kaolin, is from about
0.1 pm to about 0.6 um with a D90 particle size distribution of less than about
) 1pm

[0086] In one embodiment, the binder, the molecular sieve with or without
chemisorbed and/or physisorbed nitrogen containing compounds and the matrix
material are combined in the presence of a liquid to form a molecular sieve
catalyst composition, where the amount of binder is from about 2% by weight to
about'30% by weight, preferably from about 5% by weight to about 20% by
weight, and more preferably from about 7% by weight to about 15% by weight,
based on the total weight of the binder, the molecular sieve and matrix material,

excluding the liquid (after calcination).



T0083] The netal |l oal um nophosphat e nol ecul ar sieve with or w thout

chet ni.sorbed and/ or physi sorbed nitrogen contai ning conpounds, may be
conbined with one or nore matrix material (s). Matrix materials are typically
effective in reducing overall catalyst cost, act as thermal sinks assisting
in shielding heat fromthe catal yst conposition for exanple Pgmy6qi06
regeneration, densifying the catalyst conposition, increasing catalyst
strength such as crush 2 B AUG 2006 WO 03/084661 PCT/ US03/ 00335 33
strength and &¥Q#7%4%h resi stance, and to control the raPeTwospo®B/Er Si on in
a particular process. [0084] Non-lim %i ng exanples of matrix materials

i nclude one or nore of: rare earth ne gls,-netal oxi des including titani a,
zirconia, nmagnesia, thoria, beryllia, quartz, silica or sols, and m xtures
t hereof, for exanple silica-magnesia, silica-zirconia, silica-titania,
silica-al um na [e08d] si | lcaotabnemibndimteiicthe weight ratianf thebiixdd tonberbatrizat ri x
materials are natur | hose fromthe famlies of

mont mori | | oni t & adeﬁléﬂ}fgugl}]iﬁﬁim%ﬁgés}le&ﬁg%ﬁr%ﬁmé eﬁ?‘?gryﬁtcﬁoﬁacém soélﬁ%@?{? onites and

t hose kaol i n Kricwen:14spreférahly &xatwpl:% mod préf@abhiMe Netned, an@eaisgi a and Fl ori da

clays. Non- |imti ] . of other trix materials include: hal oysite,
kaolinite, di cKkf eéfiggy ﬁégﬁj‘{ gfh%;eegr%ﬁ%l{a 7 highgr Sb"r‘f%“é’#ﬂbiﬂ%ﬁf‘?‘"t he matrix
materi al , pref esabit)yinadyes e nidk@ulachay satal@t @mpositjod bfsimbste)Rkevdnown

nodi fication processes such.as cal.cinatiqn and/or acid, treatnment and/ or
cheni cal treat KT SPGFEE nip‘r‘&ﬁﬁfﬂatﬂ’?@?%‘?‘il’é’aprg%gﬁia 1op resistaacs it x nat eri al
is a clay or acghgysitiohype conposition, preferably the clay or clay-type
conposition having a | gw i r%g .or_titanja content, and nost preferably the

mat rix materi al®®8 kaolPor cophipine haaleculsrsisye MR A BEFSALI U pabl e, ~ hi'gh

sol i d content shdiphysisofbedilifiogen baitwikin@sfuposis, bange RiERmaRAd, i t packs
together easily due to itsdol atelet, structure. A preferred average particle

size of the nmaPPioRalbRyEs basder, fradiaudta form 4 siugy. s, chqué’lﬂi@m“ébout 0.1 pm

to about 0.6 ) kMg isheeded D Brodiadetalsts@intEd]lF Borfdesicohshikiua todbinln@ e t han about |

m [00861 I n one_ enbodi nent, the binder, the nolecular sieve with or w thout
molecular sieve. Non-limiting examples of suitable liquids include one or a

combination of water, alcohol, ketones, aldehydes, and/or esters. The most
preferred liguid is water. In one embodiment, the slurry is colloid-milled for a
period of time sufficient to produce the desired slurry texture, sub-particle size,
and/or sub-particle size distribution. In the present invention the use of a
metalloaluminophosphate molecular sieve, which comprises chemisorbe;i and/or
physisorbed nitrogen containing compounds, is beneficial in the catalyst
formulation process as the chemisorbed and/or physisorbed nitrogen ELontaim'ng
compounds protects the molecular sieve from the detrimental effects of the water
) utilized in the formulation process.
[0089] The molecular sieve with and without chemisorbed and/or
physisorbed nitrogen containing compounds and matrix material, and the optional
binder, may be in the same or different liquid, and may be combined in any order,
together, simultaneously, sequentially, or a combination thereof. In the preferred
embodiment, the same liquid, preferably water is used. The molecular sieve,
matrix material, and optional binder, are combined in a liquid as solids,
substantially dry or in a dried form, or as slurries, together or separately. If solids
are added together as dry or substantially dried solids, it is preferable to add a

limited and/or controlled amount of liquid.



chem sor bed and/ or physi sorbed nitrogen containing conmpounds and the matri x
materiral are conbined in the presence of a liquid to forma nol ecul ar sieve
catal yst conposition, where the anmount of binder is from about 2% by wei ght
to about 30% by wei ght, preferably from about 5% by weight to abou& 0% by
wei ght, and nore preferably from about 7% by weight to about 150y 4RI ght |
based on the total weight of the binder, the nolecular sieve and matrix
material, exeldehiong@st he liquid (after calcination). 2 81,@.}9 0%}30(_)‘% VO

03/ 084661 PCT/US03/00335 34 [0087) In another enbodi ment, ? e Wweight ratio
of the binder to the matrix material @%ed in the formation of the nolecul ar
sieve catalyst conpositionis fromO:1 to 1:15, preferably 1:15 to 1:5, nore
preferably 1:10 to 1:4, and nost preferably 1:6 to 1:5. It has been found
that a higher SH@R¢p CONMY ERlembbBWER, BRIy s the Ml sicld\GlER SAfod e ol ecul ar
si eve catal yst conposition perfornmance, "however, |ower sieve content,

hi gher ‘matri x reheeiprbgd and/prhgsisesbed piEogen contaipipgcampaings, dinde 284 t he
conposition. | : i QU t i m’ﬁh W t hout

chem sor bed ag‘g’ﬁm%%‘E%F%aeﬂlnﬁ??dﬁg%ﬁ%gﬁ%%ﬂﬁBﬁfég’“npo n%fs%?b and the

mat ri x mat eri alparticlopefitogradlipoplapsievia catalyst prupositipmithat iy thepfedto e forfamgm a sl urry,

m xi ng, prefer abltﬁla{]!xcr%{{cgs"{ﬁemémtﬁpsge\)eg tﬁ‘gs? S0 oEiBmPrh?Qﬁ%i%naa substantially
honmbgeneous mi xture contal ni ng the o1 etul ar s eve. ot 0 it ng exanpl es
of suitabl e |i gmbodimewicthefbeniogrenitos a spraycigrebi Tyaickldn the formiat exit isal cohol ,

ket ones, al dehydes,. and/or esters. .The nost referred.liquid is water. In
one enbodi nent ?{naf%aemeglagar' {r%?/lp TaES %?na%nﬁerfl?vgdn Ogto(’&thé;‘ hq'blg?r% “of tine
sufficient to phlagime fivihehatesiting sholstular sigve wtelystroompsition. pEietrésaltieg Si ze, and/ or

sub-particle siz istribution.. In.t resent, invention the use of a
met al’l oal uni noﬁﬁ@%’pﬁ%’%‘)sﬁ’ﬂf’g@fﬂfﬁl?mglme g,e’a\’/\ﬁﬁ%ﬁhecfg% (EEP ®ni'sor bed and/ or
]E)hysi iSO[ bed ni tch@gmbsd(a?cﬁ'ad phym;bed)ﬂgoggﬁdm%iﬁiﬁg &mﬁmeﬁﬂdsérgbrgdeﬂt_ ]::ribﬁ cat al yst
ormul ati on process as the cheni sarbed and/ or si sor bed ni trogen
cont ai ni ng co%??ﬁﬁ?’d%y"&‘éf’lé%{}gesir emoé’ﬁ‘i}?'ﬁ’r"géq%é‘% %Y‘B%?‘PW@S Yetri ment al
effects of the syiedtag appdpribie Ze@heratiret to@nduey thatliRinittigedoB@RmES .
compounds are desorbed. Alternatively the spray drying conditions may be

selected to ensure that the chemisorbed and/or physisorbed nitrogen containing
compounds are substantially retained within the spray-dried material.
[0091] When a spray drier is used as the forming unit, typically, the sharry of
the molecular sieve and matrix material, and optionally a binder, is co-fed to the
spray drying volume with a drying gas with an average inlet temperature ranging
from 200 °C to 550 °C, and a combined outlet temperature ranging from 100°C to
about 225°C. In an embodiment, the average diameter of the spray dried formed
) catalyst composition is from about 40 pm to about 300 pm, preferably from about
" 50 um to about 250 pm, more preferably from about 50 pm to about 200 pm, and
most preferably from about 65 um to about 90 um. If desired the average inlet
and/or outlet temperature of the spray drier may be selected to enable the
desorption of chemisorbed and/or physisorbed nitrogen containing compounds to
occur during the spray drying process.
[0092] During spray drying, the slurry is passed through a nozzle
distributing the slurry into small droplets, resembling an aerosol spray in'to a
drying chamber. Atomization is achieved by forcing the slurry through a single

nozzle or multiple nozzles with a pressure drop in the range of from 100 psia to



[ 0089) The nol ecul ar sieve with and wi thout chem sorbed and/or physi sorbed
nitrogen contai ning conpounds and matri x material, and the optional binder,
may be in the sanme or different liquid, and nay be conbined in any order,

t oget her, sinmultaneously, sequentially, or a conbination thereozﬂ Iﬁ b@e
preferred enbodinent, the sane liquid, preferably water is use .Ay g

nol ecul ar sieve, matrix material, and optional binder, are combined in a

l'iquid as sol ixgspesapbst antial ly dry or in adried form urries,
together or separately. If solids are added together asP(glﬁmg’mm%;lq

substantially dried solids, it is prefédable to add a |im ted and/ or
control |l ed anount of I|iqui d. 28 Nub 186 WD 03/084661 PCT/1JS03/ 00335 35
100901 In one enbodi nent, the slurry of the nolecular sieve with or wthout

chem sorbed andyqyp sﬁhwm%%@bsmps%og%ﬂots&%%dﬂh&qﬂfeqmn@mged bi nder and
matrix materials i's mxed or m | to achieve a sufficiently uniformslurry

of sub- parti cltieenghf single n??@le@é@lﬂaple§97él¢éﬂ@’£tva1hﬂ@t0@éﬂwqd ®fh that is then
fed to a formng,. gtg a\%d&{tc?]&%ttaﬂ@ 430l ecul ar sieve catal yst
enbodi

conposition. In a erre ment the formng unit is a spray dryer.
Typically, t he[ﬁﬁﬁﬂm nghwnt&tmthsr embaﬂlmplmﬂmdmatdewnb@mp@reaﬁtmee@uf ficient to

remove Mot of WEhbBU S oA A coPhiiies ANLAROUBGHASULL | N9 ol eoul ar

si eve catal yst cd’nposm o] ting cata conpositron when forned
in this way takxeesoftvmchflmomrdfedh}'mam'Sst seluding slurghdsvosityy soefate and/ or

physi sor bed ni &%ﬂgfb%"wgﬂé g}egslu%g“ %%%e Sfﬁlr eluquﬁesgape% or to spray drying

it may if desi pray dryin rocess by selecting
appropriate teﬂinEnﬂd)n,lﬁfelErbml&&l),SlnﬂESPMgmthefﬂleWh@!}éll’hcibdlfﬁp&(tsrwmg conpounds

are desorbed. Alternatively the s condltl selected to

oneure that 1 net FRRER b ¥ Gl At P S NP e S U GRREIEE i g

conpounds are aﬂ&asdﬁanﬁaaibbtynﬁamt&ieﬂeddﬂmtﬂaleaﬂirhhvé;@wﬂdﬁipmloﬁmerl al. [00911
unit, typically, the slurry of

When a spray drier H:Gﬁ gs form g
t he mol ecul ar §i°§v§8‘3 Ui\ aﬁﬂf"@r“f%ﬂ 48 optional 'y a binder, is co-fed
to the spray dmyqng vcénmﬁy,\metslmeafdéydwagngamwmadho ﬁ)lihe&)ﬂeﬂt&gﬂlel nl et

Lemperature ranging . Ll BRIy Gubd2 s 709 2 GUPLORS Ot ot temperature

composition and its spherical characteristics are controllable by varying the slurry
feed properties and conditions of atomization.
[0095] Other methods for forming a molecular sieve catalyst composition is
described in U.S. Patent Application Serial No. 09/617,714 filed July 17, 2000
(spray drying using a recycled molecular sieve catalyst composition), which is
herein incorporated by reference.
[0096] In another embodiment, the formulated molecular sieve catalyst

) composition contains from about 1% to about 99%, more preferably from about
5% to about 90%, and most preferably from about 10% to about 80%, by weight
of the molecular sieve based on the total weight of the molecular sieve catalyst
composition.
[0097] In another embodiment, the weight percent of binder in or on the
spray dried molecular sieve catalyst composition based on the total weight of the
binder, molecular sieve, and matrix material is from about 2% by weight to about
30% by weight, preferably from about 5% By weight to about 20% by weight, and
more preferably from about 7% by weight to about 15% by weight.



rTTr—22se—+r—ar—erbodi nent, the average di ameter of the spray dried forned

catal yst conposition is fron1about 40 mto about 300 pm preferably from
about 50 pmto about 250 pm nore preferably fromabout 50 mto about 200
m and nost preferably fromabout 65 pmto about 90 m |If desired the
average inlet and/or outlet tenperature of the spray drier may Bog)ssHbiect ed
to enable the desorption of chem sorbed and/or physisorbed nitrogen
cont ai ni ng conpounds to occur during the spray drying process. [00921
During spray wogiesgesithe slurry is passed through a nozzcgmseiosds i buting the
slurry into small droplets, resenbling an aerosol spray into a drying
chanber. Atonization is achieved by féfcing the slurry through a single
nozzle or multiple nozzles with a pressure drop in the range of from 100
psia to 2 8 AUG 2006 WD 03/084661 PCTI US03/ 00335 36 1000 psia (690 kPaa to
6895 kPaa). | o@spt heOneholble@pd sietetataybtdbrhposition i€ @oriedlin at hr ough a singl e
nozzl e or nultlple 0zzl e _%#ong th an atom zation f|UI such as air,

steam flue g&ubstagp HW‘B sty o iep hagdea and(qyediyate fhy f anot her

enbodi nent, tQ&aﬁ&t%bﬁb’osﬁ@ﬁ@hbé@&ﬁhﬂﬁ@@h’&h'asscaﬂlnﬁtﬂﬁlﬁﬁinél@vateHhe perineter of a
spi nni ng wheel at djstributes the slurry into snmall droplets, the size of

whi ch is cont rengeEdryl uivakK perfagmeds 4 CPﬁVéPtEP@iﬂﬁ@{‘“éqﬁm pRyirgRasbisiaty  surf ace

tension, flowgatgicallifhiid Esmaf Aokl BPRAGVETOS ﬂiplcmacﬁstwy, the shape and
di nensi on of the nozzle(s), or the spinning rate of the wheel. These

droplets are !eRREFRNEPSIZEAD A reReCizere BhoMEAP0° Grle abaytihRASFC, @Eﬁf?fém figmow of air
passing thr ough,@ sGiRE &Vabod BHEE, :In@nio@(ﬂ?&f&aﬁ}’ﬁ’&ﬁ%hﬂﬂ%b*dto%é&d or dried

mol ecul ar sieve catal yst conposition, nore specifically a nolecular sieve
i n .powder f or APOCoprefemblgs [natjon enMiEonientauahfas ain pitpgandestivingflusont rol  ed to

some/ ext ent bg (P&nblﬁﬁynggﬁu&% meya%h) bhe %Bhgléa?{%nt};g V BlrinS@Rt rol of the

size of the catalyst ositlo its” spheri ca aracteristics are
control | abl e Issicipatiop pregess mmgbllbpdra}ldfofdé’dSCprdpénogqn@smtanJGtgcondl ti ons of

atom zati on. [:9[9%0%}1(15%%%5 i 5'99%%0{5&1{1) fdtQJo%gE&Pﬁ&nﬁ(QI ecul ar sieve catal yst
U S. Patén

conposition is escri catron Serial No. 09/617,714
filed July 17 meg@g@ummophosphate

[0099] In one embodiment, calcination of the formulated molecular sieve
catalyst composition is carried out in any number of well known devices including
rotary calciners, fluid bed calciners, batch ovens, and the like. Calcination time is
typically dependent on the degree of hardening of the molecular sieve catalyst
composition and the temperémre.

[00100] In a preferred embodiment, the molecular sieve catalyst composition
is heated in nitrogen at a tempera,tur;e of from about 600°C to about 700°C.

Heating is carried out for a period of time typically from 30 minutes to 15 hours,

-

preferably from 1 hour to about 10 hours, more preferably from about 1 hour to
about 5 hours, and most preferably from about 2 hours to about 4 hours.

[001061] Other methods for activating a molecular sieve catalyst composition,
are described in, for example, U.S. Patent No. 5,185,310 (heating molecular sieve
of gel alumina and water to 450°C), PCT WO 00/75072 published December 14,
2000 (heating to leave ‘an amount of template), and U.S. Application Serial No.
09/558,774 filed April 26, 2000 and published as PCT Publication No. WO
01/80995 to Janssen et.al (rejuvenation of molecular sieve), which are all herein

fully incorporated by reference.



(spray drying using a recycled nol ecul ar sieve catalyst conposition), which
is herein incorporated by reference. 100961 I n anot her enbodi nent, the
formul at ed nol ecul ar sieve catal yst conposition contains from abho, @*1@6t0
about 99% nore preferably fromabout 5%to about 90% and ﬂﬂh&uﬁié erably
from about 10% to about 80% by weight of the nolecular sieve based on the
total weight of the nolecul ar sieve catalyst conposition. [0097] |In another
enbodi nment , i.ght percent of binder in or on the i.ed nol ecul ar
si eve catalyg?ﬁg@ﬁ%%gition based on the total weight ofﬁgﬁﬁynﬁ3fher,

nmol ecul ar sieve, and matrix material B& from about 2% by wei ght to about

30% by wei ght, preferably from about 5% by wei ght to about 20% by wei ght,
and nore preferably from about 7% by wei ght to about 15% by weight. 2 8 AUG

2006 WD 03/ 03 PCT{kbAi3h BORARlannt 038 $%ﬁ%§£‘g§sm’ﬁl ular sieve

catal yst conposition is formed in a su ] y of dried state, to
further har deratayd tempasisivised the prespat vantierdmaycamptisgone goensesi ti on, a heat

{reat ment sUChy i obftblyAdhl Qe Aheeills, ShedakathetRHBELAMMS | S usually

performed. A conventio I nation environmen that typically
i ncl udes a snakdtingmith anmedhia val st copppotions fopginsiat onsak saverak | on  t enper at ur es

are in the ran fr 40 . .preferably from about
500C to about“%%B%?ﬁg%gﬁﬁ%%?e%gg?%gggggﬂé?%ﬁgg%éﬁ?B¥§6§W?o about 700C,
preferably i nmatedel nionatmimdinenty oreon savertal rsatailoalasinephosphate toolegesr, hel i um fl ue

gas (conbustionegroducgmgpa% in_oxy or _an i on.thereof. During

n .canbi nat
this calcinatton*5rocess ¢ éﬁ?%%?ﬁgﬁmé%%fg$n°‘%%@%%? Bkﬁ?ﬁrogen cont ai ni ng

conpounds if pregeally asye beleantevesiddsyriberbinalieffolloningt Beta(W.BePatent
rete) ool um nogostaLe A0S el ROE B PRAy S RBRLICY O the
nunber of wel ZsSkniaviy.Si@sten &. 3,700)909) Z8M-12 (1. ArPatenteic B8EZ,449),45M-d bed
dependent on tFEASHr It G ek s p i 58 (U RSt R cve oot al yst
5,336,478), ZSM-23 (U.S. Patent No. 4,076,842), ZSM-34 (U.S. Patent No.
4,086,186), ZSM-35 (U.S. Patent No. 4,016,245, ZSM-48 (U.S. Patent No.
4,397,827), ZSM-58 (U.S. Patent No. 4,698,217), MCM-1 (U.S. Patent No.
4,639,358), MCM-2 (U.S. Patent No. 4,673,559), MCM-3 (U.S. Patent No.
4,632,811), MCM-4 (U.S. Patent No. 4,664,897), MCM-5 (U.S. Patent No.
4.639,357), MCM-9 (U.S. Patent No. 4,880,611), MCM-10 (U.S. Patent No.
4,623,527)MCM-14 (U.S. Patent No. 4,619,818), MCM-22 (U.S. Patent No.
4,954,325), MCM-41 (U.S. Patent No. 5,098,684), M-418 (U.S. Patent No.
) 5,102,643), MCM-48 (U.S. Patent No. 5,198,203), MCM-49 (U.S. Patent No.
_ ) 5,236,575), MCM-56 (U.S. Patent No. 5,362,697), ALPO-11 (U.S. Patent No.
4,310,440), titanium aluminosilicates (TASO), TASO-45 (EP-A- 0 229,- 295),
boron silicates (U.S. Patent No. 4,254,297), titanium aluminophosphates {TAPO)
(U.S. Patent No. 4,500,651), mixtures of ZSM-5 and ZSM-11 (U.S. Patent No.
4,229.424), ECR-18 (U.S. Patent No. 5,278,345).
[00103] In another embodiment, the metalloaluminophosphate may be bound

to another molecular sieve, as disclosed for example in the following: SAPO-34
bound ALPO-5 (U.S. Patent No. 5,872,203), PCT WO 98/57743 published
December 23, 1988 (molecular sieve and Fischer-Tropsch), U.S. Patent No.
6,300,535 (MFI-bound zeolites), and mesoporous molecular sieves (U.S. Patent



conposition and the tenperature. [00100] In a preferred enbodi nent, the
nbl ecul ar sieve catal yst conposition is heated in nitrogen at a tenperature
of from about 600C to about 700C. Heating is carried out for a period of
time typically from30 mnutes to 15 hours, J preferably from| hour to
about 10 hours, nore preferably fromabout 1 hour to about 5 RBQupS; 2emd
nost preferably fromabout 2 hours to about 4 hours. 1001011 O her net hods
for activating. a nolecular sieve catal yst conposition, _are described in,
for exanple, ¥ 8™t ent No. 5,185,310 (heating nol ecul AFTEFRHNEIS of gel
alum na and water to 450C), PCT WO 00835072 published Decenber 14, 2000
(heating to | eave an anount of tenplate), and U S. Application Serial No.
09/558, 774 filed April 26, 2000 and published as PCT Publication No. WD
01/ 80995 to Jgpss | nab €] i | ecul ar sj eve whi ch are all
herein full ﬁ"ﬁe@%@%@&ﬁ’e?’?éﬁé@éﬁ%@%@ﬁ R B 2T DS B 084661

PCT/ US03/ 003 35n@&poraidd®y 0dgrericn. Riddértriapno looget brencgestay Incadhupstanephosphat e

nol ecul ar si eve, ,the at.al yst conpositions .of the present invention may
Corpr 1 se one. df * SabG PRl e SRRt Ble B FOE PRI, ol s The
present i nventdmbinedhetingpassleatalyt fopdxhmple i 4 Fischerfropseh calyad yst conposi ti ons
conpri sing on r several netall gal um nophosphate nol ecul ar sieve and
anot her cat al ﬁ?‘ﬁ@ﬁh |y T3 faRhst CWEV‘?“&Q}.&? lﬁeSSWénVéﬁ%d?wenss?@ or several

][relt ?I | oal unmi nQFh@&pﬁamamine?mk@aﬁg mieauﬁlsieaqspwllﬁlanm&mfiomﬁéalvﬁmel nore of the
ollowng non-limting exa es.0 atal ytically active nol ecular sieves
descri bed in (HEOTBIT SR AAIpEmpopgsREste e JevRTas Sie0R0) . 250 5 ( U, S.

Pat ent Nos. 3,7£81%s-Bi&noldtuléPslevdbdes@ibell adoved Bt idprblerred Emiheldtalpdd. S. Patent No.
3,709, 979), ZSM 12 (U. S, Patent No. 3,832, 449), ZSM 12 and ZSM 38 (U.S.

Pat ent No. 3, S8mprssgmetaogiyminophqgphates psthesole mglecularsieyg sompegsnt. 7S\ 23 (U S.
Patent No. 4,076,842), ZSM 34 (U. S. Patent No. 4,086,186), ZSM 35 (U. S
Pat ent No. 4,016,245, ZSM48 (U.S. Patent No. 4,397,827), ZSM58 (U. S
Patent No. 4, BowesfomnUsingtinMolpeylagSieys{saiplyst Rpoposifionszg  358), MOM 2 (U. S.
Patent No. 4, Qg@e599) Thaesuldr e cal2Fbt8iMd Dipositions of the present

invention with chemisorbed and/or physisorbed nitrogen containing compounds or

after desorption of chemisorbed and/or physisorbed nitrogen containing

compounds are useful in a variety of processes including: cracking,

hydrocracking, isomerization, polymerization, reforming;

hydrogenation,dehydrogenation, dewaxing, hydrodewaxing,absorption,

,alkylation, transalkylation, dealkylation hydrodecylization,disproportionation,

oligomerization, dehydrocyclization and combinations thereof.

[00106] The preferred processes of the present invention include a process

) directed to the conversion of a feedstock comprising one or more oxygenates to

one or more olefin(s) and a process directed to the conversion of nitrogen
containing compounds and one or more oxygenates to alkyl amines and in
particular methylamine, dewaxing, alkylation of aromatics and cracking.
[06167] In a preferred embodiment of the process of the invention, the
feedstock contains one or more oxygenates, more specifically, one or more
organic compound(s) containing at least one oxygen atom. In the most preferred
embodiment of the process of invention, the oxygenate in the feedstock is one or
more alcohol(s), preferably aliphatic alcohol(s) where the aliphatic moiety of the
alcohol(s) has from 1 to 20 carbon atoms, preferably from 1 to 10 carbon atoms,



4,632,811), MCM4 (U.S. Patent No. 4,664,897), MCM5 (U S. Patent No.
4,639,357), MCM9 (U.S. Patent No. 4,880,611), MCM 10 (U. S. Patent No.
4,623,527)MCM 14 (U. S. Patent No. 4,619,818), MCM 22 (U.S. Patent No.
4,954,325), MCM41 (U. S. Patent No. 5,098,684), M41S (U S. Pat@ryoNGle
5,102,643), MCM 48 (U.S. Patent No. 5,198,203), MCM49 (U.S. Patent No.
5,236,575), MCM56 (U. S. Patent No. 5,362,697), ALPO 11(U. S. Patent No.

4, 310, 440) , '\%" g‘@ﬂal um nosilicates (TASO, TASO 45 (EP-A- 0 229,- 295),
boron silicates %@ Patent No. 4,254,297), titanium al BRTH¥PABEDhat es
(TAPO (U.S. Patent No. 4,500, 651), myxtures of ZSM5 and ZSM1 1 (U.S.
Patent No. 4,229,424), ECR- 18 (U.S. Patent No. 5,278,345). (001031 In
anot her enbodi nent, the netall oal um nophosphate may. be bound to another
nmol ecul ar sieve,  as _di ed for e | e foll APO- 34 bound
ALPO-5 (U.S. P&P%W?S‘RB“%@% %éf“ﬁ‘ﬁ% 9‘&3‘“‘68@6%’{]%%*8 Mpecenber 23,
1988 (ol ecul athegrees oamdmﬁlﬁWqu&rl@\pa@d?e)gm &ﬁdsranaﬁﬁemn d¥@hatic6, 300, 535
(MFI - bound zeol | teﬁ:%‘i—ﬁ%g maso rous nol ecul ar sieves (U S. Patent 2 8 AUG
2006 WO 03108268% 6‘??*6@ S°“§?‘P%s 6, 284, 696, 5,098, 684, 5,102, 643

and 5, 108, 725) fooM)jch Mb@liditihg B@mpleﬂotfda&geyateslumgw@mm@mbﬂol mef erence.
Bi nder may no | onger be necessary in such In a further enbodinent,

the metal | oal uRioREShGSpREACY: Wﬁhﬂé@Vlﬁhe’éldW@Yh“éVﬂ@éﬂthY&ﬁhﬂ ded with a netal

catal yst, for exaupiemaStofnddeifdeslimdihRS6dhae iR ketodedBLOAEIdThe catal yst
corrp05|t| ons of he present 1 nvention may conprise one oOr nore

met al | oal um noptfbaREséersf ecul ar si eves, which may be conbined with one or
mor e non- et a%@@bgjm nmﬁ@%&hﬁ}%ﬁné@nﬁﬁ&ﬂn@ﬂgtﬁéﬁyﬁécﬁﬂ%%ﬁ%ﬁ%éteS of

zeolite-1like | ecul ar sieves descri bed above. is preferred that the

catallyst conpei mers ofmethanploethannh ﬁ@ﬁﬁb@ﬁﬁ&ﬂ@@@# e copbiatiy| ecul ar si eve
component . Pr GERSE ol liSnkdioNAh B3 crsk Qe Ehatksly CompOS i ons

[ 001051 The nol ecu sieve catal ysts and conpositions of "'the present
invention wt hn@ﬁ@iﬁﬁlsor bed and/or physisorbed nitrogen containing conpounds

or after desojRii@n Ofn R HRSR HeRRLRBEMST:, RSSO BRI MR JrRfER contai ni ng

more oxygenates, is converted in the presence of a molecular sieve catalyst

composition into olefin(s) having 2 to 6 carbons atoms, preferably 2 to 4 carbon
atoms. Most preferably, the olefin(s), alone or combination, are converted from a
feedstock containing an oxygenate, preferably an alcohol, most preferably
methanol, to the preferred olefin(s) ethylene and/or propylene.
[00111] The most preferred process is generally referred to as gas-to-olefins
(GTO) or alternatively, methanol-to-olefins (MTO). In a MTO process, typically
an oxygenated feedstock, most preferably a methanol containing feedstock, is

) converted in the presence of a molecular sieve catalyst composition into one or
more olefin(s), preferably and predominantly, ethylene and/or propylene, often
referred to as light olefin(s).
{00112] In one embodiment of the process for conversion of a feedstock,
preferably a feedstock containing one or more oxygenates, the amount of olefin(s)
produced based on the total weight of hydrocarbon produced is greater than 50
weight percent, preferably greater than 60 weight percent, more preferably greater
than 70 weight percent,.
[00113] The feedstock, in one embodiment, contains one or more diluent(s),

typically used to reduce the concentration of the feedstock, and are generally non-



conpounds are useful in a variety of processes including: cracking,
hydr ocr acki ng, isonerization, polynerization, refornng;

hydr ogenat i on, dehydr ogenat i on, dewaxi ng, hydr odewaxi ng, absor pti on,

,al kylation, transal kyl ati on, 78 AUG 2006

deal cyl ati on, hydr odecyl i zati on, di sproportionation, oligonerization,
dehydrocyclizati on and conbi nati ons thereof. (001061 The preferred processes
of the presenqP¥adli on i ncl ude a process directed to pbBUsIeDseEr si on of a
f eedst ock conprising one or nore oxygqﬂates to one or nore olefin(s) and a
process directed to the conversion of hitrogen containing conpounds and one
or nore oxygenates to alkyl amnes and in particular nethyl anm ne, dewaxing,
al kyl ati on of aromatics and cracking. 100107) In a preferred enbodi nent of
t he process of rep¢tive fathefetdsiosk orimtedeculpiesiets tatad¥st compositions Nomdimgingnor e

oxygenates, noLg g f i . r ' g_n&g- ogpg S) containing
at | east one 0>E<yg %ggﬁéo%aﬁ%llﬁd‘% Bgarﬁ%gtgrg%@éﬁrgﬁér%é%%g%g P e gf t he process
of invention, tiedgweysestrallyndnhechiegdmiios kespesialydkaoes suchoase al cohol (s),

preferably aliphatic_al caohol (s) wher he aliphatic.miety.of the

al cohol (s) hasgjf@%n% Tﬁatu% a%prépé’%’?}be Scélﬁaélt HOnHRGVE BTN PRI £ 10 car bon
atons, 2 8 AUGm{d&s thaof OREGE¥Gfdfed@ BithnB)0:33 anddftrogaim dhvithieater pr ef er abl y
froml to 4 carbon atons. %’@g al cohol s useful as feedstock in the process
of the inventidA"§ 1°ﬁ‘a"fi”|’f ¥ strai ght and branched chain aliphatic

al cohol s and t [0®114] unSHieulflane Saref) iNisal ¢ithertisa liquisk @ 8dpolNvam ) drii t i Ng exanpl es

g{ hSTVEEEZ‘ﬁ esdif n |.q‘$§$ntg§%og}f?€%4i1§r{;§ﬁe§{§%%¥adg{cgyggg%%@%%o apol, met hyl
f or mal dehyde, thiowsekydr ocaltdiotadtly,intd i ceabtbey br ddéddovith a nteetiliucsicdei d,  and

m xtures thereof. 100109] In the t preferred di pent, the feedstock is
sel ected from ?ﬁ%ysg.‘ﬁﬂmpﬁﬂeioél‘ E‘TOWFEE%B?“?’ tﬁetar‘?%?ﬁﬁtlc’f% (i é‘%ﬁ??ee%sfcﬁgr, di et hyl
et her or a conbiinaét tage oftflemrabat | toaboa 9 ileferbit passkdtasotal atmtbetli met hyl

oDt ] oot B0 PEL Dok O e Al 1 ESL LT

more preferably from about 5 to about 50, most preferably from about 5 te about

(@)

25. In one embodiment, other hydrocarbons are added to a feedstock either
directly or indirectly, and include olefin(s), paraffin(s), aromatic(s) (see for
example U.S. Patent No. 4,677,242, addition of aromatics) or mixtures thereof,
preferably propylene, butylene, pentylene, and other hydrocarbons having 4 or
more carbon atoms, or mixtures thereof.
[00115] The process for converting a feedstock, especially a feedstock
containing one or more oxygenates, in the presence of a molecular sieve catalyst
} composition of the invention, is carried out in a reaction process in a reactor,
where the process is a fixed bed process, a fluidized bed process (includes a
turbulent bed process), preferably a continuous fluidized bed process, and most
preferably a continuous high velocity fluidized bed process.
[00116] The reaction processes can take place in a variety of catalytic reactors
such as hybrid reactors that have a-dense bed or fixed bed reaction zones and/or
fast fluidized bed reaction zones coupled together, circulating fluidized bed
reactors, riser reactors, and the like. Suitable conventional reactor types are
described in for example U.S. Patent No. 4,076,796, U.S. Patent No. 6,287,522
(dval riser), and Fluidization Engineering, D. Kunii and O. Levenspiel, Robert E.



nore oxygenates, is converted in the presence of a nol ecul ar sieve catal yst
conposition into olefin(s) having 2 to 6 carbons atonms, preferably 2 to 4
carbon atons. Mst preferably, the olefin(s), alone or conbination, are
converted froma feedstock containing an oxygenate, preferabhg g Bltcohol ,
nost preferably nethanol, to the preferred ol efin(s) ethylene and/or
propyl ene (001111 The nost preferred process is generally referred to as
gas-to-ol ef i nwo (a@d#eh1 or al ternatively, methanol-to-ol ef paguldfls | N a MIO
process, typically an oxygenated feedstock, nost preferably a nethanol
containing feedstock, is converted in4t he presence of a nolecul ar sieve
catal yst conposition into one or nore olefin(s), preferably and

predom nantly, ethylene and/or propylene, often referred to as |ight

ol efin(s). 100k}iagerk>ﬂbmﬁ% eohapay, TRRLY R, NeW S/ ol 998 Sshidh@fe QBRI Si on of a
feedstock, preferably a feedstock containing one or nore oxygenates, the

amount of ol ef flydycornsrid by &Heriseed on the total weight of hydrocarbon

produced is greRies tNaRe ROreriBbRl (yRELERRE readtirEiREAD MsBbEALET than 60
wei ght percent, nore preferably greater than 70 wei ght percent,. 1001131

The feedst ock, Riser Raseror ABédiravenand FaddPariols Sisms.ppeedt © i F-defrngs) |

typically used e 1,90 Qf e . and are
general |y non gﬁ @Xﬁm@go%mﬁ%@%g%ég%&%%% Iﬁlés‘%g? %‘b%g'taﬁ%ﬁsr eactive to the

f eedst ock or mnBitentdoaf,16H.28¢ ffagdiuidizodbedcwuptpdnd UdnPatend Applicatiani ng  exanpl es of
di luents incl udg; 10864 81 M 4 F oele Qs rbon di oxi de,
wat er, essenti gﬁagﬁhor]-re’ac?@\% ?ar’é?@ﬁ%gu?esgéggﬁagﬁj’y é‘#‘%ﬁenaglg such as

met hane, et hanbsreiafidlyprcomarated by efseneti al | y non-reactive aromati ¢ conpounds,

and Ty xtures of i d: ni trogen,

W t h’)wat er be#drqgfsgar t ?E?iz ‘%% %ed%&@@@@&@}tﬁ{%ﬁ%ﬁ%{; °di uré%%,ﬂgwat er, is

used either i nfleidizedjesdgrasess dnclpdgsareabior sypterya regenerefivpisystan o at her eof . The

diluent is eit h%rve%gsg,gtgndi rectly to a feedstock entering ) into a reactor
1’n

or added di recﬁ?/ 0 a reactor, or added with a nol ecul ar sieve catal yst
conposi tion. | {PodHd enBlekesrton systemipeefemigns b fioid bel feamortsystem havimgheedst ock

first reaction zone within one or more riser reactor(s) and a second reaction zone
within at least one disengaging vessel, preferably comprising one or more
cyclones. In one embodiment, the one or more riser reactor(s) and disengaging
vessel is contained within a single reactor vessel. Fresh feedstock, preferably
containing one or more oxygenates, optionally with one or more diluent(s), is fed
to the one or more riser reactor(s) in which a molecular sieve catalyst composition
or coked version thereof is introduced. In one embodiment, the molecular sieve
catalyst composition or coked version thereof is contacted with a liquid or gas, or
) combination thereof, prior to being introduced to the riser reactor(s), preferably
the Iiquid is water or methanol, and the gas is an inert gas such as nitrogen.
[00120] In an embodiment, the amount of fresh feedstock fed separately or
jointly with a vapor feedstock, to a reactor system is in the range of from 0.1
weight percent to about 85 weight percent, preferably from about 1 weight percent
to about 75 weight percent, more preferably from about 5 weight percent to about
65 weight percent based on the total weight of the feedstock including any diluent
contained therein. The liquid and vapor feedstocks are preferably the same
composition, or contain varying proportions of the same or different feedstock

with the same or different diluent.



is in the range of fromabout | to about 99 nole percent based on the total
number of noles of the feedstock and diluent, preferably fromabout |I to 80
nol e percent, nore preferably fromabout 5 to about 50, nost preferably
fromabout 5 to about 25. In one enbodinent, other hydrocar bo?ﬁ gemﬂ%dded
to a feedstock either directly or indirectly, and include ole r@ )
paraffin(s), aromatic(s) (see for exanple U S Patent No. 4,677,242,
addition of awommtsse&) or m xtures thereof, preferably peppwbeas butyl ene,
pentyl ene, and ot her hydrocarbons having 4 or nore carbon atons, or

m xtures thereof. [00115] The process 4%or converting a feedstock, especially
a feedstock containing one or nore oxygenates, in the presence of a

nol ecul ar sieve catal yst conposition of the invention, is carried out in a
reaction proceggiin) @ TIRAEHAEck enlthif e feltfor BfsREES Frefomibl chivéfeh bed process, a
fluidized bed prc.)cessgél ncl udes a urbul ent bed procéss), preferably a
conti nuous f| upadtiatly@r fdy ipthe Sestesactergeneriyse & gasprug pldipenbthet eatesdht | nuous hi gh

vel ocity fl uidi gtgrfgd, - ; 1 sgs can take
place in a va?clhiet%gao ga%%ifo?/‘ %m%ggﬁﬁlgﬁﬁal%ﬁ%ggyﬁ%@f %ﬁrﬁgégt ors that have
a- dense bed orth¢ piearederbodizeot Pxstene(arrathinthrerissngaging gessql prgiddsignedl bed reacti on
zones coupl ed I atl | i di .z [ ser reactors,
and the liKke. té%%}%glgﬁeﬁew %glﬁ‘\g/ugayn% 1?%nc§t|9 ly%tecg%c Sﬁlgxgyggégabg{a:&ﬁﬁéﬁu#ed in for
exanpl e U. S. Patverttale condpddifien, 7iod), thd gaSoudfluenticoMaining o@8% np2? (dual riser),

and Fl ui di zat i i.neer i i ... Lev j Robert E. 2 8 AUG
2006 WD 03/ 08 %?@%%%%ﬁ%ﬁ%%ﬁ léézjf@ b%?@gsg"éc%} p‘%ﬁ%‘?@‘ﬁ?"%‘d’ E3MBany, New York,
New Yor k 1977, effshis ohithiartie didehgabieg eéssel will disp sepam@rtivomatysttbolnyoditisher ence. [ 00117]
The preferred reagtor type are.niser, reactors. erally described in Riser
Reactor, Fl ui dé%?ﬂeﬁﬁse%%(fﬁwrﬁi QUELPEIeS KT s tél%set?B °6§155g°°ﬂ‘§°?t5’n%9, F.A Zenz
gnd D. FNOCI gm)f;orReiegm(a?ldeﬂlm]l?rlltii:.i{:gl:dm@emrogplamﬁ,bm,,elﬂ&etWagd)ﬁ]k,’lSik&gGO, and U. S.

at ent . 6, ast - i di z ed reactqr),.a . S. Pat ent
Appl i cati on @&éﬁ N2 °6@7“§’€§',‘D§T§?g1elta‘§%?gﬁ%nf Sige%’dbeo&ieﬁ%aﬁ“lgpl e riser
reactor), whi cdystamenchidks a diengaging bessdlytypicallps poragcaiibnloy the dfsengegiae .

vessel is a stripping zone. In the stripping zone the coked molecular sieve catalyst

composition is contacted with a gas, preferably one or a combination of steam,
methane, carbon dioxide, carbon monoxide, hydrogen, or an inert gas such as
argon, preferably steam, to recover adsorbed hydrocarbons from the coked
molecular sieve catalyst composition that is then introduced to the regeneration
system. In another embodiment, the siripping zone is in a separate vessel from the
disengaging vessel and the gas is passed at a gas hourly superficial velocity
(GHSV) of from 1 hr to about 20,000 hr” based on the volume of gas to volume
} of coked molecular sieve cé’calyst composition, preferably at an elevated
temperature from 25Q°C to about 750°C, preferably from about 350°C to 650°C,
over the coked molecular sieve catalyst composition.
[00123] The conversion temperature employed in the conversion process,
specifically within the reactor system, is in the range of from about 200°C to about
1000°C, preferably from about 250°C to about 800°C, more preferably from about
250°C to about 750 °C, yet more preferably from about 300°C to about 650°C, yet
even more preferably from about 350°C to about 600°C most preferably from
about 350°C to about 550°C.



[00118] In the preferred enbodinment, a fluidized bed process or high

vel ocity fluidized bed process includes a reactor system a regeneration
systemand a recovery system [00119] The reactor systempreferably is a
fluid bed reactor systemhaving a first reaction zone withi nZBrﬂéleﬁ[lBrmre
riser reactor(s) and a second reaction zone wthin at |east one disengagi ng
vessel, preferably conprising one or nore cyclones. In one enbodi nent, the
one or nore rweasesseact or (s) and di sengagi ng vessel is gaisadded Within a
single reactor vessel. Fresh feedstock, preferably containing one or nore
oxygenates, optionally with one or nor¥ diluent(s), is fed to the one or
nore riser reactor(s) in which a nolecul ar sieve catal yst conposition or
coked version thereof is introduced. In one enbodi nent, the nol ecul ar sieve
catal yst conmpqgifa4pn Ofhe 6&H o) fiEdine BmpldpddaPihe Eohv& Qb @6de@d Wi th a liquid or
gas, or conbination thereof, prior to being introduced to the riser
reactor(s), presahicady yithip fhe rqaster fydenuyatiggoder agfdesangp ipbing and the gas is an
inert gas suchuagedtul HO9&8.- ThelcBREARh pleSsufts BRRQH KGRkl friiswappunt of fresh
feedstock fed separately or ointly wth a vapor feedstock, to a reactor
systemis in tthetepdsiglecssiusive of amodientghereint Typisalydbe conversidypass@s  wei ght
percent, pref r AL ol t wei ght percent,
nor e preferableegl'@?J é%h%t llgmlfélihge 1#g%§¢%ﬁ%b%§t@'la%%%€gp%gBM| ht percent
based on the toxfekblydibylkboubs kRahén dbewtd M Erzkani mobtpekfangbliafom ghioktdnt  cont ai ned
therein. The lighi dpapdoiaRer feedstocks are preferably the sane
conposition, or contaln varying proportions of the sane or different

f eedstock wi t[i0I2hE s dire waghtdpiriyepen tveldéity (BHESV), parSculil3 iR @BBcess\D 03/ 084661
PCTI US03100335. 4 1. ter] the r ol. . systemis

pr ef'gr ably co?@recg) g%?n%%%%el}ﬁc&%@ﬁ%ﬁé{;%ﬁo???%onyg[eﬁages |§1§Pr%r%§%ec°tf3r zone into a
gaseous ef f | uemtlectuthatiew nstdyst contymsitich withigapratign wme.sedefiatdmaghetottlh a coked

nol ecul ar si eve. QR g i ment,
cyclone(s) w t‘ﬁellg%%ﬁgy |dss{e6ﬁ{gge%g]§%&éé @stl}slg'{htsefé @@gﬁéﬁ%%@g%@&@ﬂ%&gar ate the

nmol ecul ar si eweighatbhgleulacaevp osth¢ molaculg siefearalybtyommpaitkrth thol ecul ar  si eve

catalyst comQgltOfine [T WiPisARGINE afl ley SidlciciPD kel Me1GRe OF more
composition in a fluidized state within a reactor.
[00126] Typically, the WHSV ranges from about 1 hr” to about 5000 hr!,
preferably from about 2 hr! to about 3000 hr', more preferably from about 5 hr!
to about 1500 hr”', and most preferably from about 10 hr' to about 1000 hr. In
one preferred embodiment, the WHSV is greater than 20 hr'; preferably the
WHSYV for conversion of a feedstock containing methanol and dimethyl ether is in
the range of from about 20 hr' to about 300 hr''.
) [00127] The superficial gas velocity (SGV) of the feedstock including diluent

and reaction products within the reactor system is preferably sufficient to fluidize
‘the malecular sieve catalyst composition within a reaction zone in the rcactor.'

The SGV in the process, particularly within the reactor system, more particularly
within the riser reactor(s), is at least 0.1 meter per second (m/sec), preferably
greater than 0.5 m/sec, more preferably greatér than | m/sec, even more preferably
greater than 2 m/sec, yet even more preferably greater than 3 m/sec, and most
preferably greater than 4 rnf's'ec. See for example U.S. Patent Application Serial
No. 09/708,753 filed November 8, 2000, which is herein incorporated by

reference. ,



STETTI(S)T W Thin the di sengagi ng zone. Cyci ones are preTertaa —towever,
gravity effects within the disengaging vessel will also separate the

catal yst conpositions fromthe gaseous effluent. O her nethods for
separating the catal yst conpositions fromthe gaseous effl Uﬁzgdf;m&de t he
use of plates, caps, elbows, and the like. [00122] In one e of the
di sengagi ng system the disengaging systemincludes a disengaging vessel;
typically a | ower portion of the disengaging vessel is a stripping zone. In
the strippi ngW28#E84He coked nol ecul ar sieve catal yst CcROWIEEIWBISN i S
contacted with a gas, preferably one of5 a conbination of steam nethane,
carbon di oxi de, carbon nonoxi de, hydrogen, or an inert gas such as argon,
preferably steam to recover adsorbed hydrocarbons fromthe coked nolecul ar
sieve catal yst conposition that is then introduced to the regeneration
system | n anol®f&8] enpBepagiored sgbodimentofihg grogeshier coaveringnsepar at e vessel

fromthe di sengagiaiGo ¥REHS usiapdsiliddSludiidphosphBR SRGdula siede Gagyshour | y
superficial vel oci taé (Ciﬁ-llg\%)usog ?rom 1 h?-()'?pto about l280,00 hr"' based on

the vol une of epaposion, Hleprnsess isoperaterka@ WY befist lenst 30 sV andeat al yst conposi ti on,
preferably at an,elaabaitbeel RORRMIWidhahs MRANYCTERMIPAULss daPC, preferably

from about 350C t'o 650C, over the coked nol ecular sieve catal yst
conposi tion. [QO0W2BFkkTbly less thie preiqun tof Gp SeafousxempleploYaentNe- t he conver si on

process, specg, 329@53,'%}11:‘!}4‘&948 FNE idc6R6hRE reNla IS in the range of from
about 200C to about 10001C, rp?egg}:ﬁg’? t?r o)?rn about 250C to about 800C, nore

preferably frolfRbut n25g@rembadireayt o rq@essgsefor oomveding rebxvgetatey f r om about
300C to about I 50C to about 600C
o e

nost~preferably from about 35 WO 03/ 084661
PCT/ US03/ 00335catrposifignthe F{HShis fiomid s to abaut K94k et adempiersjuzeiofi n t he

COnVer i NPT OG6S Sou SHEE Lo 3562 bt Ml ke bl i€RGLGE nPYGHAR var i es over a

wi de range inc I'ng autogenous pressur e conversion pressure i s based
on the parti al elpres fomhedkriodidibbleaéBlemany molkae tatis pHAeomp300amPS0di | uent t herei n.

;}’ p:c fg'm' ; bgnte %e% ?X:%é%hﬁ{gﬁggﬁ%ﬁs%wﬁgg% R¥&n blhy G pRERE B Rtk ded. N L hE Tange
{00130] Other processes for converting an oxygenate such as methanol to one
or more olefin(s) using a molecular sieve catalyst composition are described in
PCT WO 01/23500 published April 5, 2001 (propane reduction at an average
catalyst feedstock exposure of at least 1,0), which is herein incorporated by
reference.

[00131] The coked molecular sieve catalyst composition is withdrawn from
the disengaging vessel, preferably by one or more cyclones(s), and introduced to
the regeneration system. The regeneration system comprises a regenerator where

. } the coked catalyst composition is contacted with a regeneration medium,
preferably a gas containing oxygen, under general regeneration conditions of
temperature, pressure and residence time.

[00132]°  Non-limiting examples of the regeneration medium include one or
more of oxygen, O,, 50, N;O, NO, NO,, N,O;, air, air diluted with nitrogen or
carbon dioxide, oxygen and water (U.S. Patent No. 6,245,703), carbon monoxide
and/or hydrogen. The regeneration conditions are those capable of burning coke
from the coked catalyst composition, preferably to a level less than 0.5 weight
percent based on the total weight of the coked molecular sieve catalyst

composition entering the regeneration system. The coked molecular sieve catalyst



preferably fronrabout 5 kPaa to about 1 NPaa and nost preferably from about
20 kPaa to about 500 kPaa. [00125] The wei ght hourly space velocity (WHSV),
particularly in a process for converting a feedstock containing one or nore
oxygenates in the presence of a nolecular sieve catalyst conpgpgypizgp W thin
a reaction zone, is defined as the total weight of the feedstock excluding
any diluents to the reaction zone per hour per weight of nolecular sieve in
t he nDIecuIar“é;eée %atalyst conposition in the reaction zone. The WHSV is
mai nt ai ned at Va8 PE&! sufficient to keep the catalyst cBhEB¥M¥&h in a
fluidized state within a reactor. [00126] Typically, the WHSV ranges from
about 1 hr-1 to about 5000 hr-1, preferably fromabout 2 hr' to about 3000
hi', nmore preferably fromabout 5 hr-1 to about 1500 hr-', and nost

preferably fromabout 10 hr-' to _about 10Q0 hr-1. In_  one preferred
enbodi nent, t hEORREVR Fitgsiravn pm fhy zrgensesion forms aﬁ&@ﬁersmogm HECVNHSVY f or

conver si on of aat;le@d&hgg{fmgont ai ni ng net hanol and dinethyl ether is in the
range of from about 20 hf' to about 300 hf'. [00127] The superficial gas
vel ocity (SGV) [¥i33Ihe {Thetsaterton FenciNss inths agsof Tamabquei0tE én product s

Wi thin the reagiRf 15008¢,RrdrsbPHéHh § @Joalabwocstyfaﬁdu@m@mc herefphairgliige the
nol ecul ar si eve cat al st conposition within a reaction zone in the reactor.

The SGV in theffﬁm@é@g§50°5d? P‘?‘)@Uﬁa"rq gndipastprefergbls frpmabqub?S0€G & em nore
particularly yhgeRi ﬁ“h&ﬂgerfefaﬁ&{}ﬁ' s@tﬁ&fsﬂftﬁ%géo?ﬁ%ai)&@g ok ( il?m&geaper second

(msec), preferably 8reater t m sec, nore pref era ter than 1
m sec, even erFO@bp\“éIO PEb(348 @ﬂ@mféﬁmhlhﬁmzbqw&@m(y@tkpwmwe preferably

greater than 3, ; r Akl See for
examl e U S Pa%H nt A%%P?’gg%éep %&Pgﬁaﬂ%oagg 7‘2{71(?%’!Sl Aﬁb%%ﬁgverrber 8,

2000,/ which i spheﬂ@ﬂ‘hkﬁanbeﬂdpmsamrefekaﬁyfmmeb@#@h@@ (07 kBaAUGLROEE WO 03/ 084661
PCT/ US03/ 00335 q; 159P1428] In one preferred enbodi nent of the process for
converting an g/genat to olefin(s) using a silicoal um nophosphate

mol ecul ar  si ev{ﬂowﬂal y $he preformploesidenag time ofibe pobody sievecatyer at ed at a WHSV of

at least 20 hr _cel‘mp%giqioﬁlin the regenerator is in the range of from about one mi_nute to several

hours, most preferably about one minute to 100 minutes, and the preferred volume
of oxygen in the gas is in the range of from about 0.01 mole percent to about 5
mole percent based on the total volume of the gas.
[00135] In one embodiment, regeneration promoters, typically metal
containing compounds such as platinum, palladium and the like, are added to the
regenerator directly, or indirectly, for example with the coked catalyst
composition. Also, in another embodiment, a fresh molecular sieve catalyst
composition is added to the regenerator containing a regeneration medium of

) oxygen and water as described in U.S. Patent No. 6,245,703, which is herein fully
incorporated by reference.
{00136] In an embodiment, a portion of the coked molecular sieve catalyst
composition from the regenerator is returned directly to the one or more riser
reactor(s), or indirectly, by pre-contacting with the feedstock, or contacting with
fresh molecular sieve catalyst composition, or contacting with a regenerated
meolecular sieve catalyst composition or a cooled regenerated molecular sieve
catalyst composition described below.
[00137] The burning of coke is an exothermic reaction, and in an

embodiment, the temperature within the regeneration system is controlled by



Tenperature Corrected Normalized Methane Selectivity (TCNMS) of |ess than
0.016, preferably less than or equal to 0.01. See for exanple U S. Patent
No. 5,952,538, which is herein fully incorporated by reference. [00129] In
anot her enbodinent of the processes for converting an oxygenﬁéf §ﬁﬁ€ as
met hanol to one or nore olefin(s) using a nol ecul ar sieve cat 9%
conposition, the WHSV is from0.01 hr-1 to about 100 hr-1, at a tenperature
of from aboutvo33@€dsd¢10 550C, and silica to Me2O3 (Me is BofQuamatd | A or VI
el ement fromthe Periodic Table of Elenents) nolar ratio of from300 to
2500. See for exanple EP-0 642 485 B 147 which is herein fully incorporated
by reference. [00130] O her processes for converting an oxygenate such as
nmet hanol to one or nore olefn(s) using a nol ecular sieve catalyst

conposi tion ar exesetlinkaeh ih the aaliniif) Rddinh3nR0lePpad GhREenbRRES! 5, 2001

(propane reduction at an averag cat al yst feedstock exposure of at | east
1.0), which i sveiehopsarheibrgps %t%cqyynm%%%e@h@@tmwom ]orrahe_ coked

mol ecul ar s eveomtaabmare&oWéﬁeu%hmqslemvblk}w@wefam@@ne r dgbee&leéengagl ng
vessel, preferably by one or nore cyclones(s), intro ed to the
regener ati on sy@k@ﬁvSWHémﬁb@@ﬁ@FﬁﬂPBﬁ“@ﬁ@ﬂ@ﬁﬂ%ﬁﬁ%ﬁ?@%@mépﬂﬁgéﬁErator wher e
the coked cat oyl fORRSkk e LSRRGSR bl o 2uIFHEREL L On medium
preferably a gaS contai ning oxygen, under general regeneration conditions of
t enper at ur e, pfoegwoeleérﬁsene@mdm\émwemc e0cpaepsitigen The atalyshg exanpl es of

t he regenerati 3 S03, N2O, NQ,
NO2, N2Ob, alr‘goraaerﬁa‘Ei H%Jeh{'dgﬁﬂﬁ %’@%aa%%?lsm tg% Ak %@% e oxygen and
water (U. S Pa@@mmﬂﬁhheﬁg@M@wﬁ03$ﬁncarbon nonoxi de and/or hydrogen. The
regengration c io f m t he coked
cat al'yst corrpo@ﬂfji) nﬁ %%bté) &gPO%R 5%8 %géﬁieﬁ‘gﬁ%%ﬁcav\mgsght per cent
based on the tammbmmsugh@muﬂKUhEEg@kmurmmhemumamcymedsmuaway%se conposition

entering the r T e atalyst 2 8 AUG
5006 WO 03/ 084HE1" %@‘t@%ﬁ%?&%@ﬁ da%@@?r%ﬁﬁ?% n@%b@pﬁﬁgrggn PEE Lt he |
regenerator f owmkd egereptalanddcaldr sEyk extalisbeonppatia is returned to the

regenerator vessel in a continuous cycle, and another portion of the cooled

molecular sieve regenei'ated molecular sieve catalyst composition is returned to
the riser reactor(s), directly or indirectly, or & portion of the regenerated molecular
sieve catalyst composition or cooled regenerated molecular sieve catalyst
composition is contacted with by-products within the gaseous effluent (PCT WO
00/49106 published August 24, 2000), which are all herein fully incorporated by
reference. In another embodiment, a regenerated molecular sieve catalyst
composition contacted with an alcohol, preferably ethanol, 1-propnaol, 1-butanol
) or mixture thereof, is introduced to the reactor system, as described in U.S. Patent
Application Serial No. 09/785,122 filed February 16, 2001, which is herein fully
incorporated by reference.
[00139] Other methods for operating a regeneration system are in disclosed
1J.S. Patent No. 6,290,916 (controlling moisture), which is herein fully
incorporated by reference.
[00140] The regenerated molecular sieve catalyst composition withdrawn
from the regeneration system, preferably from the catalyst cooler, is combined
with a fresh molecular sieve catalyst composition and/or re-circulated molecular

sieve catalyst composition and/or feedstock and/or fresh gas or liquids, and



catal yst composition. [00133] The regeneration tenperature is in the range
of from about 200C to about 1500C, preferably from about 300C to about
1000C, nore preferably from about 450C to about 750C, and nost preferably
from about 550C to 700C. The regeneration pressure is in the«i@?}ﬁ 2@5 from
about 15 psia (103 kPaa) to about 500 psia (3448 kPaa), pref @

about 20 psia (138 kPaa) to about 250 psia (1724 kPaa), nore preferably
from about 258‘&36@4{5 72kPaa) to about 150 psia (1034 kPaal) and nost
preferably froMA08GY 30 psia (207 kPaa) to about 60 psf%’?ﬂi@“?ﬁ%a).
[00134] The preferred residence tinme o4 t he nol ecul ar sieve catal yst
conposition in the regenerator is in the range of from about one mnute to
several hours, nost preferably about one mnute to 100 minutes, and the

preferred vol um ur%e%f gxxggrré?clt&birce ez%b menp?ﬁr%?&e fn\]/&%cgfn about 0.01

nol e percent to ase of“Uife of the gas.
[00135] In oneme«mtwﬁﬂysmmnposmegmﬂmrmmqhemgntaﬁmsyﬁtgmxscrabﬂnydmt al

cont ai ni ng conpounds al l.a um and are added to
the regener at nﬁ"i"fe@?}?’f‘sd“e P’leﬁe r%})gyn%f} 5 as?“??r '@f ﬁvlc?‘ﬂer coked
catal yst conpesenibodiment aarriet, moaraomﬁmmmadmmmpor atehrh ©sthe BBY, ecul ar si eve

catal yst conposi.tion is added to the,regenerator ainin regeneration
medi um of  oxyHER C%Hu‘i}ﬁf’@icoagn“ﬂ}és%?‘?cﬂ’éaf%%% “Cu%? %femefgfégms, 703, which

i's herein full polebilGeReaRIySdoRYositRh & BERR:tor kRES frifetBlyasegiodi nent, a
portion of the coked nol ecular sieve catalyst conposition fromthe
regenerat or i sCYRYUBRKEYEYSEctly to the one or nore riser reactor(s), or

indirectly, by[onmjcom}a&hﬂrﬂmlgvméﬂwmhére@d&a@%ele&rmg%%a@tybtng with fresh
nol ecul ar sieve catal yst conposition, or contacting with regener at ed

mol ecul ar si evePRPREIRINAE pooledipgsasratedyRolegulag sievs Gptalyst F‘é@é’ﬁ'@?‘hﬁ%%l ecul ar si eve
cat al yst COWD0§gédeﬁBodi§§&ﬁ {ARreRRdr QY¥ten], @Q%é’t?n}.uﬂ 126e1 BEWORE HOmOf coke is an

exotherm c reaction, and in an enbodinent, the tenperature within the
regeneration sg;agle’émrﬁlgve&afﬁltwtapmwm@y exteriyg Migreasionis MARIAGSH 0 BRrsEAre

PCTI US03/ 00335many techniques for controlling the flow of a molecular sieve catalyst

composition described in Michael Louge, Experimental Techniques, Circulating
Fluidized Beds, Grace, Avidan and Knowlton, eds. Blackie, 1997 (336-337),
which is herein incorporated by reference.
[00142] Coke levels on the molecular sieve catalyst composition are
measured by withdrawing from the conversion process the molecular sieve
catalyst composition at a point in the process and determining its carbon content.
Typical levels of coke on the molecular sieve catalyst composition, after
regeneration is in the range of from 0.01 weight percent to about 15 weight

) percent, preferably from about 0.1 weight percent to about 10 weight percent,
more preferably from about 0.2 weight percent to about 5 weight percent, and
most preferably from about 0.3 weight percent to about 2 weight percent based on
the total weight of the molecular sieve and not the total weight of the molecular
sieve catalyst composition.
[00143]  In one preferred embodiment, the mixture of fresh molecular sieve
catalyst composition and regenerated molecular sieve catalyst composition and/or
cooled regenerated molecular sieve catalyst composition contains in the range of
from about 1 to 50 weight percent, preferably from about 2 to 30 weight percent,

more preferably from about 2 to about 20 weight percent, and most preferably



47 wvarious techniques in the art including feeding a cooled gas to the
regenérator vessel, operated either in a batch, continuous, or

sem -conti nuous node, or a conbination thereof. A preferred technique

i nvol ves withdrawi ng the regenerated nol ecul ar sieve catal yst %?Q?ﬂﬁﬁtion
fromthe regeneration system and passing the regenerated nnlé% Sl eve
catal yst conposition through a catalyst cooler that forns a cool ed

regener at ed ”Rlo%(j)d§4§1 si eve catal yst conposition. The ca}a} 5/0035500| er, in
an enbodi ment, s a heat exchanger that is |ocated either Tnternal or

external to the regeneration system [@81381 In one enbodi nent, the cool er
regenerated nol ecul ar sieve catalyst conposition is returned to the
regenerator in a continuous cycle, alternatively, (see U S. Patent

Appl 1 cat  on Sergal b2 S4BT, LBlchbSHAUNp o2000) uPBpLLAN OF Lhe

cool ed regenerated nolecular sieve cata nposition 1s returned to the
regener at or veo$§tie nintuge of sletularsigy: w@iphbterompesitions) Sedhfor exsupleilb®h of the cool ed

nol ecul ar si ev%a{egﬁg&(?go?%ﬁ%r g@l‘é‘fﬁ}&%@f‘.ﬁfﬁg%(%%?&t%{eg!’ﬁhm%%pog tion is returned

to the riser reactor c or a portion of the
regener at ed nol[eiodtar T easeous effla¢ny Stwithdmawo fort the disengaginpdysemredener at ed

nol ecul ar si eve cat gl St corr‘posi tion 'es cont act ﬁ%ﬂw th by-products within
t he gaseous ef i {f&MH “%?3@3\9&5" DoP He 06 FUBT PAN S AL Y 2000), which are
al | herein ful lsysténi eehpiiuad ed sdayencésahiae ire nesful in sapasdiiog blefin(@shodi nent, a

regenerated nol ecul ar . si eve catal yst onpgsition contacted with an al cohol,
preferably et h&H% fngIOIe-%ﬁ‘gbﬁ%gF ?“TY‘QIBG@&%'I QCCSYeryrﬁy%Fq}sr RSt eof, is

i ntroduced to thapfigadt @mdbystaeimbiasiod 6BCvarib@dedafatib, Factidadtiont  Application
Serial No. 09/785,122 filed February ﬁg 2001, whi.ch is herein fully

i ncorpor at ed by ¥ ¥ Gstlpon oyesh sebemnseplirs. QpasEacHon sYSHRT SR Ay a

regenerati on sygiRehafieminifatiRqUeSPaent No.S,4758183 add dier d&iva®@, 916 (control i ng
noi sture), which is herein fully incorporated b rence. [001401 The
regenerat ed noPECEISETS e as pldetydesakeioes 208 ﬁ%ﬂﬁ?&%ﬁ%&rﬁ %fromthe
regeneration sys7eu)Rineb@eaioiakd eipnes: dkahpstarie@osdenserShaO DI Nned  wi th
a fresh nol ecul ar sieve_catal yst corrpo_ﬁi tion and/or re-circul ated nol ecul ar

si eve catal yst SEOAPESS: EERRUNEY BrmY BEY traiet CAPRIFSETs. KpFkufumser | qui ds, and

pots, pumps, and the like.
[00145] The metalloaluminophosphate molecular sieve materials and catalyst
compositions of the present invention may be used in the manufacture of
alkylamines, using nitrogen-containing compounds. Examples of suitable
processes are as described in published European Patent Application EP 0 993 867
Al, and in U.S. Patent No. 6, 153, 798 to Hidaka et.al , which are herein fully
incorporated by reference.

_ ) ‘ [00146] In order to provide a better understanding of the present invention

including representative advantages thereof, the following examples are offered.

Examples - Methods

TGA-DTG

[00147] TGA measurements were recorded on a Mettler TG 50/TA 3000
thermobalance, controlled by a TCIOA microprocessor. The TGA diagrams were
recorded under a nitrogen flow (200 mL/min) at a heating rate of 5°C/min.

Methanol Adsorption Capacity



2 8 AUG 2006 WO 03/084661 PCTIUS03100335 48 returned to the riser
reactor(s). In another enbodi nent, the regenerated nol ecul ar sieve catalyst
conposition withdrawn fromthe regeneration systemis returned to the riser
reactor(s) directly, preferably after passing through a cat alygt;_\ug@@ﬂﬁer. In
one enbodi nent, a carrier, such as an inert gas, feedstock vapor, steam or
the like, sem-continuously or continuously, facilitates the introduction
of the regeneras isscbD! ecul ar si eve catal yst conpositi OnP{:%B%OQ [eact or
system preferably to the one or nore riser reactor(s). 4@1’ By
controlling the flow of the regenerate@ nol ecul ar sieve catal yst }
conposition or cool ed regenerated nol ecul ar sieve catal yst conposition from
the regeneration systemto the reactor system the optinmmlevel of coke on
the ol ecul ar [i1§9)e Cah@dhinolaasiRRdh bipatity @ h&kirbitin b BRvinReRL OF 1S

mai nt ai ned. There are many techniques for contralling the flow of a

nol ecul ar si evadsertign grparatud syhish spmprisef Hats spHBY Aftpr depassingshe Louge,
Experimental TeabplAUR Saculs kiQdboat b Shmphd wis @b A&do BefiSem A €angAVi dan and
Know ton, eds. Blackie, 1997 (336-337), which is herein incorporated by
reference. [ 00mgihnatyRrer pesyljogyedintor thassyprein elcaera Fempratyes. Buinedsyring conposi ti on
are neasured k L ] 'ﬁiscalﬁ | ecul ar sieve
cat al yst conpog%ét%ér?hg{a@g%%g?%ﬁﬁé?ﬁgﬁg’%géﬁﬂga b gter atcﬁf%‘gni ts carbon
content. Typi elab the edsstptioningtiokwasanreasured. Th|methahd pdsgipierecapasital yst

conposition, a SSRGS j 15,4l f.. L r.om.0. i ght percent
to about 15 vveltg tb) 1S'perceﬁr'gt?’ﬂpr)lre gf%%(f}?/éd?@g%ﬁg%gﬁglﬁl;f&vﬁhve?qngl%t]m%grcent to
about 10 wei ghts gheneeths jncrero irewgight fie b bf adehydpted A 340fer mehaghlt  percent to
about} 5 wei ght cent, and nost preferably from about 0.3 wei ght percent
to about 2 wei gﬁ percent based on the total weight of the nolecul ar sieve
and not the total weight of the nolecular sieve catalyst conposition.
[00143] In one, p| %&rcrogdrs%n u%ln the m xture of fresh nol ecul ar sieve
catal yst conposition and regenerated nol ecul ar sieve catal yst composition
and/ or cool ed{ote4dner AT Oactonl(iethsiobipeOlefatsplvasptri@maginsi ti on contains in
t he range of

stainless steel, fixed bed continuous reactor. 100% methanol is added as feed. The
reaction is carried out at 450°C, a reactor pressure of 15 psig and a WHSV of 26
g/g.hr. Reaction products were analyzed with an on-line GC. Methanol conversion
is calculated as 100-(wt.% methano! + wt. % DME) lefi in the product.

Example 1 - Preparation Of SAPO-34
[00150] SAPO-34 was crystallized in the presence of morpholine (R) as

templating agent. A mixture of the following mole ratio composition was

R

prepared:
0.6 8i0,/ A1,0,/ P,0,/ 3R/ 50 H,0O

[0015%) 80.1 g of Condea Pural SB was mixed with 422.0 g of deionised
water, to form a’shury. To this slurry was added 135.6 g of phosphoric acid
(85%). These additions were made with stirring to form a homogeneous mixture.
To this homogeneous mixture 53.2 g of Ludox AS40 was added, folloned by the

addition of 157.2 g of a morpholine (R) with mixing to form a homogeneous



fromabout 1 to 50 weight percent, preferably fromabout 2 to 30 wei ght
percent, nore preferably fromabout 2 to about 20 wei ght percent, and nost
preferably 2 8 AUG 2006 WD 03/084661 PCT/ US03/ 00335 49 fron1about 2to
about 10 coke or carbonaceous deposit based on the total Z g the
m xture of nol ecul ar sieve catal yst conpositions. See for e anple .

Pat ent No. 6,023,005, which is herein fully incorporated by reference.
[00144] The gweaeusisaffluent is withdrawn from the di sengegusigossst em and
i s passed through a recovery system There are many wel | -known recovery
systens, techniques and sequences t hat Shre useful in separating ol efin(s)
and purifying olefin(s) fromthe gaseous effluent. Recovery systens
generally conprise one or nore or a conbination of a various separation,
fractionation nﬁ;ﬂd{eoroﬁisabrhdge@a‘omﬂmmmaddeml%mseﬁnx@ismltry:rs or trains,
reaction systens such benzene nufacture (U. S. Patent No.

5,476, 978) andcﬁlﬂﬁwgég§?@F §@°m§?%58¥ ¥¥% such as al dehydes, ketones and

ester manuf act yesf]U. SThiPadeIpbnebs mixfretied clédlized IMHnR bfiRfiorAG 8QCI at ed
equi pnment for exanpl e varjous condensers, heat exchangers, refrigeration

systens or chlPWTﬁ?&kﬁ§wﬂéﬁﬁﬁﬁﬁégﬁﬂ§“nﬁﬁﬁ%k&%ﬂﬁoH@uﬁﬁp oursgaf s punps, and
the I ke.  [00145} 8 uihahlcasl 4TbaopasRea Mekpoubseusl eve mterials and

catal yst conpositions of the present invention nay be used in the
manuf act ure of moéﬂcqu%ﬁwﬂ@%slwuswngbt%é@wver&ﬂnah bofleg anddrunds. Exanpl es

of suitable pg %ﬁ%&s?fa%teﬁ%oﬂ%&tﬁk@ﬂ MBP OrisUb RGP at ent
Application EP , % at ent 6, 153, 798 to Hi daka

et.al , which awtleweweéiﬂrﬁleﬁwwﬂmmm%mdwuwém%m [001461 In order
to provide a b@&@ﬁéuWG%é%ﬁQQAh%te?ﬁuﬁ%h@O@rcﬂ??ﬂésoh& defe@ 1ncluding

representative advant ages ereof, t ow ng exanpl es are offered.
Exanpl es - Met hmgﬂf@\lﬂg‘l’gISPG@EWWSﬂmelalﬁaéﬂw@#@hmthmorded on a
Mettler TG 50/ TA 380804t her nobal ance, controlled by a TG OA nicroprocessor.
The TGA dlagrans wer e

Example 2 - Treatment and ageing of SAPO-34 with Amines
[00153] The SAPO-34 was activated (calcined) prior to the modification.
Calcination was performed in a muffle furnace at 625°C for 4 hours under ambient
air (heating rate: 5°C/min). The calcined SAPO-34 was transferred into a vessel
and mixed with heptylamine, triethylamine or decylamine and then stored in
contact with the amine for a period of 30 minutes to 60 minutes under an inert
atmosphere of nitrogen. The treated SAPO-34 was then recovered from the amine
and allowed to dry under nitrogen at room temperature before testing. All of these
' ) armnines have kinetic diameters, which are greater than the diameter of the pores of

the SAPQ-34 molecular sieve.

Aging of the SAPO-34

[00154] The SAPO-34 with and without nitrogen containing compound was
hydrated (aged) in a moisture-containing atmosphere (90% relative humidity) for
periods of time from less than 1 day up to 3 days. 90% relative humidity was

established by a saturated KNO, solution in an exciccator,



recorded under a nitrogen flow (200 nL/mn) at a heating rate of

5(err)C nlin. Methanol Adsorption Capacity 2 8 AUG 2006 WO 03/ 084661

PCTI US03/ 00335 50 [00148] The methanol adsorption capacity is neasured in
a gravinmetric adsorption apparatus, which conprised a quari/&AU 280 ﬁg Af ter
degassing the SAPO- 34 in vacuum at 200C, the sanple was cooled to room
tenperature and nethanol vapor was allowed into the systemat room

t enper at ur e. wBYsR&SUri ng the wei ght changes at regul ggegyishHoelRt €r val s, not
only the adsorption capacity but also the adsorption Kkinetics was rreasured
The met hanol adsorption capacity (MAE) is the anount of nethanol adsorbed
when the systemis in equilibriumand is given as the increase in weight
(in 1) of a dehydrated SAPO 34 after nethanol uptake. Methanol Conyersion
During MO [ 0Bl kibhendVihd a5hicAbeiMesAROGY- 10 O efins) was perforied in a

stainl ess steel,” fixed bed continuous reactor. 100% net hanol is added as

feed. The refWifYn | Aferdbaageine. eSARO-Hoarplesveredehydmtedin asuitie of 15 psig
and a WHSV of ;26 . g/edsdNs; ﬁ%%%&pmgggg%: §‘@:51¥1§ th an on-line
GC. Met hanol con\%r 56lgon A s cal cul at eld ashr'i;sa E—& % e ﬁﬁno % DIVE)
left in the peuothigne mmlwmmodveqandfoppfe@amrhﬂn@mg@rcomsdm?c@mﬁm SAPO 34 was
crystallized P?% | ati ng agent. A
m xt ure of thglg?e% o&m&ﬁoé’%@foﬁ?e rgﬁpg%glﬁ%g%f{cﬁ%ﬁ%édst&&égpepar ed: 0.6 SIiQ2 /
A1203 / P205 / 3R/ 50 H20 [00151] 80.1 g of Condea Pura] SB was mi xed with
422.0 g of del on water, to forma slurry. To this slurry was added
135.6 g of phosp oric acid (859% . These additions were nmade with stirring
to form a honbBffenebigngundtetiapol Cofivertitsi s honpgeneous m xture 53.2 g of Ludox
AS40 was adde | | owed th i.tion of g pholine (R
G Lh mxi ng. ¢ B0 SPRSR S et e S ard 4 B oftdlS

ageing (M parent SAPO-34, not aged; A SAPO-34, aged for 3 days; ¢ SAPO-34,

aged for 7 days). Figure 1 clearly shows how ageing has a detrimental effect on
the MTO performance of a SAPO-34 catalyst, which looses all activity after only

seven days ageing.

[00157] Figure 2 shows the effect of amine treatment on methanol

conversion. The amine treated examples all demonstrate an improved methanol
conversion activity after three days ageing when compared to the untreated SAPO-
34. Their activity is comparable to the fresh sample of SAPO-34 indicating that
despite using amines with a kinetic diameter greater than the pore of the molecular
sieve the important Broensted acid sites have been protected from hydrolytic

attack during ageing.

Methanol Adsorption Capacity

[00158] The methanol adsorption capacity is shown in Figure 3. The
methanol adsorption capacity is given as weight percent. This percentage is the
increase in weight of the calcined SAPO-34 after methanol uptake, relative to the
weight of the calcined SAPO-34 before methanol uptake. This data clearly shows
that the untreated SAPO-34 loses its methanol adsorption capacity rapidly with
ageing. However the treatment with amines shows a significant improvement in

methanol adsorption capacity on ageing.



WO 03/ 084661 PCT/US03/00335 51 mxture. To this honbgeneous m xture was
added 1.97g of a seeding slurry containing 8.68 w% zeolite chabasite
crystals. [001521 This honbgeneous m xture was crystallized w thout
agitation in a1 liter stainless steel autoclave. The m xtut & Ai&dllheated to
175 Cin 6 hours and kept at this tenperature for 48 hours. This provided a
slurry of crystalline nolecular sieve. The slurry was evenly divided over 2
one liter botghesisadedl the crystals were separated frompchesimbizer |iquor by
centrifuging. The solids in each bott{3e were further washed 4 tines with
850 m of deionised water. The conductivity of the |ast wash water was -40
S/cm The solids were dried overnight at 120 C 15.2 %crystals by wei ght
of the initial synthesis mxture were obtained. Exanple 2 - Treatnent and
agei ng of SAPCO8L59) t h Ahd detesleady0sh6 B thaftlamirGAOmBn pratests detSAP¥d ( cal ci ned)
prior to the npdifjcatl .Cl ion was perfornmed in a nuffle furnace at
625C for 4 hozggmltjhr?cfgl%‘:tg%llygrgﬁhg%@g( heating rate: 5C/ mn). The cal ci ned
SAPO 34 was tr@nsi¢r r eWhilathe pmsevieseetion hanbemilcsaibedurdlilldsepediyam ne,
triethylam ne or decyl ami ne and.then stored.in . .contac ith the amine for a
peri od of 30 nf° eﬁ?ng%%tpgg%@arrﬁmr?ﬂ?"élgn%uF\haseCrOfg% i éSIrﬂglln a?anl‘ltn‘éV ere of nitrogen.
The treated SAkpreddteies tHeliemntioa tndatselfitofvadativhdret seagseeeily illora@l | owed to dry

under nitrogen at. roomtenperature before testing.. Al of ese am nes have
ki netic di amet &Fe™ ﬁ%ieé%ﬁﬂpé%” S@é?%?’"ﬁlaﬁeadﬁhetrﬁ “&Pagﬂ%'teﬁéesg?be‘ﬁ 1fqeée’“f)or es of the
SAPO- 34 ol ecuiraiisehil aygbsorB@itsn@ls@bentshgas SopR@onddetebfidn Matel arifleAPO- 34 Wi th and
wi t hout nitroge ontajning c ound was , hydrated (aged) in a

noi st ur e- cont af iOﬁﬁf&%%‘Eﬂ%?*@‘r%@%“‘F‘ﬁ?%&dih@éw%‘Fﬁ-dity) for periods of time
fromyl ess than | day up to 3 days. 90%relative humdity was established by

a saturated KNOG3 solution in an exciccator. 2 8 AUG 2006 WO 03/084661
PCTI US03/ 00335 52



Dehydrati on and Am ne desorption of aged SAPO 34 [00155) After the ageing,
the SAPO 34 sanpl es were dehydrated in a nuffle furnace at 625C for 4 hours
under anbient air (heating rate: 5Cmn) and at the sane ting 51

chem sor bed and/ or physi sorbed nitrogen containi ng conpound i1 %Eg@ﬁt was
removed. The sanples were then characterized and tested. Test Results Effect
of Aging on Met hanol Conversion [00156) Figure | shows the nethanol
conversion of SAPO 34 and effect of &4eing (r parent SAPO 34, not aged; A
SAPO- 34, aged for 3 days; SAPO- 34, aged for 7 days). Figure 1 clearly
shows how ageing has a detrinmental effect on the MIO performance of a
SAPO- 34 oghaliyahimeahé.ch | ooses all activity after only seven days ageing.

[ 001571 Figure 2 shows the effect of am ne treatnent on mnet hanol

conversion. The am ne treated exanples all denonstrate an inproved nethanol

SapG au - thort et B et Rl AR O AR SRR ol iedfo ol °

i ndi cat i nehitthmethodlesppis usi ng ami nes with a kinetic dianmeter greater than

the pore of the nolecular sieve the jnportant, Broensted acid sites have
been prot ect ed f r oHEHE A IGREG Qe aﬁ*t“f“&‘iﬂé“%“%i‘@“‘&ﬁ@i‘%ﬁhmw Rlar sid¥sor pt i on

Capaci ty [0015@&&1&%%rﬁﬁﬁ@aa%ge@%%mge&n@@gﬁba%né§g§1§9@%h1@teﬁ gure 3. The

nmet hanol adsorption capacity 1Is glven as e I'S percentage is
t he i ncrease greaatanthagtthe oferageoradiza ofale BAPDed moddculor sived fmabselectedt ake,

lative to t i ght of the cal cined SAPQ:34 before methanol uptake. Thi
Gat a ol car |y, AREWE SR SpHE At Somedises H oG 0e AR B Hamol *adsor pt | on

capaci ty rapi Gepanbhitrile cogpbulds amDWRMEes tHRIROF Lfd WBRitiMsith cRdThiBe® shows a
significant inprovenent in nethanol adsorption capacity on ageing. 2 8 AUG
2006 WO 03/ 0848d/er ploysisorbohe otwEsn-carainnggemopurrhwitijea cl early shows t hat

amine treat ne%etﬁ[ogfu%ﬁéphtogﬁoitgprﬁ%éﬁar sieve.

2. The method of claim 1 wherein the nitrogen-containing compound is a primary,

secondary or tertiary amine.

3. The method of claim 1 wherein the nitrogen-containing compound is of the

following general formula:
NR'R’R’ (0

wherein R', R? and R? may independently one or more of the following groups: C;-Cso-
alkyl, C3-Csp-cycloalkyl, aromatic, alkyl substituted aromatic, such as C;-Csp-alkyl
substituted aromatic, aromatic substituted aliphatic moieties such as C,-Csp-alkylene
moieties substituted with one or more aromatic groups, C;-Csp-hydroxyalkyl, amino-
and/or hydroxyl-substituted C,-Cso-alkyl, alkoxyalkyl such as C,-Cso-alkoxyalkyl,
dialkylaminoalkyl such as C3-Csg-dialkylaminoalkyl, alkylaminoalkyl such as C;-Csg-
alkylaminoalkyl, heterocyclic, aromatic heterocyclic, alkyl substituted heterocyclic and
alkyl substituted aromatic heterocyclic, such as C;-Csg-alkyl substituted heterocyclic and
aromatic heterocyclic compounds, and heterocyclic substituted aliphatic moieties such as

C-Cso-alkylene moieties substituted with one or more aromatic groups and R’ and R®



fromthe effects of hydrolytic ageing. [00160] Wile the present invention

has been described and illustrated by reference to particul ar enbodi nents,
those of ordinary skill in the art will appreciate that the invention | ends
itself to variations not necessarily illustrated herein. For EXaAUpIBS it is

al so contenpl ated the nol ecul ar sieves described herein are useful as
absorbents, adsorbents, gas separators, detergents, water purifiers, and

ot her various uses such as agriculturé&5Sand horticulture. 1 2 8 AU6 2006 54
What is clainmed is: 1. A nmethod of preparing a stabilized

met al | oal wni nophosphat e nol ecul ar sieve, which nmethod conprises a. treating
at | east pRAndGIehdH9be MHEREPA IR NAFCHRSP0AH SR GiréPenBtdY,® W th one or
more nitrogen containi ng” compounds havi ng "a ki netic dianmeter reater than

t he aver dujeogsorcentaining keterpens!en axompatic daterpsyde.llat suhstiwedimteroeycécered  from

t he groupy ?Qﬁkﬁhﬁ&ﬂngfmﬂﬁﬁ%ﬁéccﬂP”OCyC|iC het er ocycl i ¢ conpounds,

organoni tri’l e conpoundg and m %t Uf es thereof under conditions to chemisorb
and/ or physisorb the nitrogen-containing conpound with the

met al | oal um nophospbi te nol ecul ar, sj eve. 2. The nmethod of claim 1l wherein

the nitrdgen- dbamathndef cldmdotprrein dhenigpganegoptainingegnpring ipsheprsarbes y ani ne.
3. The : I I : I i ng conmpound is of the
7ol | owi ng"aohef CRUT HAMERE SR (e SR ana R may

i ndependently one or nore of the follow ng groups: Cl-C50- alkyl,

C3- C50- cycl oal kyl , aro i.C, kyl substituted aromatjc,, such as

G- Co0- arkyt - kst RS R Femalr TS e3P os i & BHADS ¢ i et s
such as Gijr{RAcBhtMiIf@mpmhetd @8 balkhekd t uted With one or nore aromatic
groups, Cl1-C50-hydroxyal Kyl, am no- and/or hydroxyl -substituted

Cl- C50- al kyl , al koxyal kyl such as C2- C50-al koxyal kyl, di al kyl am noal kyl

such as G- Sl alid TR KdreinhdNBR RN g EHGPoBR iSRS rbed

and/or physisorbed with the molecular sieve for an extended period of at least two hours.

7. A method according to claim 6 wherein the chemisorbed and/or physisorbed

nitrogen containing compound is removed after the extended period.

8. The method of claim 1 further comprising
b. removing the chemisorbed and/or physisorbed nitrogen-containing
compounds.

9. The method of claim 8 wherein removal of the nitrogen-containing compound is

undertaken during manufacture of a catalyst composition.

10.  The method of claim 8 wherein removal of the nitrogen-containing compound is

achieved by introduction of treated molecular sieve in a catalytic conversion process.

11.  The method of claim 10 wherein the catalytic conversion process is a methanol-

to-olefins process.

12.  The method of claim 1, wherein the molecular sieve is selected from the group



al kyl am noal kyl, heterocyclic, aromatic heterocyclic, alkyl substituted
heterocyclic and al kyl substituted aronmatic heterocyclic, such as

Cl- C50-al kyl substituted heterocyclic and aromatic heterocyclic conpounds,
and heterocyclic substituted aliphatic noieties such as Cl-C50} &lhgflebe

noi eties substituted with one or nore aromatic groups and R and R2 2 8 AUG
2006 55 may i ndependently be hydrogen and R1 and R2 may form wth the
nitrogen atom a nitrogen-contai ni ngSéeterocycle, aromatic heterocycle,

al kyl substituted heterocycle or alkyl substituted aromatic heterocycle. 4.
The nethod of claim1 wherein the nitrogen-containing conpound is

cheni sor RekistABF SAPPRYE S (Reg SUPGE-314 3R A5US SPOLIM KA PO, Kapgesnf 0 to

200C. 5. The method of claim 1 wherein the nolecular sieve i's treated with

at | east NaM-2,rinterasejuth-feoms eff T34 ang SARE- 1 § merad cpufpining fatmas ofgachthe net hod
of cl ai mo%gl\@f}g{e%&@ﬁtﬁ% ]ﬁf'xwr?sqﬁ&é&ont ai ni ng conmpound is chem sorbed and/or
W e no s

physi sor be ecular 'siéve for an extended period of at |east two
hours. 7. A nethod according to claim6 wherein the chem sorbed and/ or
physi sorbed ni troa}eﬁ)g cont ai_ni ng conpound i s renoved after the extended

period. g3 ThdhrgeHd delagnd; wherein the RRleoWd e SahBeen. cxPRFANe #y t he
chem sor badledfl/Rior RIS LAGHRGTM MGy SANbRITOWid SR A Ritrogen The et hod

of claim n renmoval of 't ni trogen-contai ni ng conpoun S
under t ak enntdimngwympenudsdey ingas: lohetin diametérygeaterchpothe average e sizhef et hod of

claim8 wherein renpoval ~of the nitrogen-containing conpound.is achieved by
introductr?cﬁﬁcu SFV%&‘E‘_@%FI‘?%ﬁde“?QWgF gg?'&\/cémflﬁmég %%PH?VP F@RB'GK &rsion process.
11. The nRtchrgcldf cophpduillsl Grashenifild cérigounias aldthixGurePM¥RbEI ON process is a
met hanol - to-olefins process. 12. The nethod of claim 1, wherein the

nol ecul ar sieve is selected fromthe group 2 8 AUG 2006 56 consisting of
SAPO- | 1,,,SAP PG .34 : AR \ 2,
i nt ergrOV\I/t4h f(?r}1 %glieélﬁﬁé’gﬁ%l@i%@ﬁ% %i%%ﬁ?%n%?%? al” ?gﬁlf%’ﬁﬁ}fﬁgﬁ é%)rdr%d\ég‘w each

15.  The method of claim 14 wherein the exposure to methanol and/or dimethyl ether

has occurred during a methanol-to-olefins process.

16. A method for the manufacture of a catalyst composition, which method comprises
a. forming a mixture comprising at least one metalloaluminophosphate
molecular sieve treated by the method of claim 1, at least one binder material
and/or at least one additional catalytically active material,

b. forming a catalyst composition from the mixture prepared in step a.

17. A method for preparing a stabilized catalyst composition, which method
comprises
a. forming a catalyst composition comprising at least one activated
metalloaluininophosphate molecular sieve with at least one binder material and/or
at least one additional catalytically active material,
b. activating the catalyst composition, and
c. treating the catalyst composition with one or more nitrogen containing
compounds having a kinetic diameter greater than the average note size of the

activate metalloaluminophoauhate molecular sieve and selected from the group



of the foregoing, and m xtures thereof 13. The nethod of claim| wherein the
nol ecul ar si eve has been exposed to an oxygenate prior to the chem sorption
and/ or physisorption of said one or nore nitrogen containing fgﬁﬁgg&ﬁ
having a kinetic dianeter greater than the average pore size of

nol ecul ar sieve and sel ected fromthe group consisting of am nes,
nono-cyclic heterocyclic conpounds, organonitrile conpounds and m xtures

t hereof. 14. The nethod of claim 13 wi2rein the oxygenate is nethanol and/or
di met hyl ether. 15. The nethod of claim 14 wherein the exposure to methanol
and/ or dinmethyl ether has occurred during a nethanol-to-ol efins process.

16. A met hod feghsiliifs SFRRHACHUAGCRlichekRla ik onfRIRAS bidaRfhitf N met hod
conpri ses orm g a mxture conprising at |east

met al | oal unri ncsphmsymtbtaed mgtuesctheegof mdex/@mtittr@as mmmlmammsmrbm aim1,

t |east d t d/ t | ticall
cti v mator 1 a MposPRy g cBpare FinfCRt SRS RN RE BRI pr par ec

in step a. 17fnoléeul@ishend, thero- Woﬁpaéﬂeﬂgy@m&ba@bhmd@@&g@ﬁmﬂ@&omwI tion,
whi ch nethod conprises a. formng a catalyst conpositign conprising at

| east one act iapdfyturardieseefmdes Wﬁ@ﬁ%@ﬁh%éom@@ﬁﬂ’hﬁ@ﬂé% nijregenat | east
one binder matghd,in AN und&hith %Etn@ﬂ@d nﬂgtgflcﬁdhﬂﬂﬂlbg@c?s%ﬁété( otéhlay active

material, b. actirvatingt he cata st conmposi tion treating the
cat al yst conpasvei on with one or rmre ni trogen containing conpounds having
a kinetic dianeter greater than the average note size of the activate
net al | oal um nophoauhat e nol ecul ar sieve and selected fromthe group 2 8 AUG

2006 57 ponsifiid@h® o HiRES wmaﬁxw&{rbgent&h&mﬁg/ E&d)ﬁmﬁiﬁrTPQHM%
organonitrile conpounds and m xture thereof under conditions to chem sorb

and/ or phsgsorslantor tertieryriminggen- cont ai ni ng conpounds with the activated
nmet al | oal um nophosphate nol ecul ar sieve, nono-cyclic heterocyclic
conpounds, organonitrile conpounds and m xtures thereof under conditions to

chemi sor bisand/Tie ndied Sfwldimt ITewhdrtin ageditrogedrdontaiting canpamdndst e t h the

activated metall oal umi nophosphat e nol ecul ar
following general formula:

NR'R’R? (D

wherein R!, R? and R? may independently one or more of the following groups: C;-Csqo-
alkyl, C3-Cso-cycloalkyl, aromatic, alkyl substituted aromatic, such as C;-Csp-alkyl
substituted aromatic, aromatic substituted aliphatic moieties such as C;-Cse-alkylene
moieties substituted with one or more aromatic groups, C;-Cso-hydroxyalkyl, amino-
and/or hydroxyl-substituted C,-Csq-alkyl, alkoxyalkyl such as C;-Csg-alkoxyalkyl,
dialkylaminoalkyl such as C;-Csq-dialkylaminoalkyl, alkylaminoalkyl such as C3-Csq-
alkylaminoalkyl, heterocyclic, aromatic heterocyclic, alkyl substituted heterocyclic and
alkyl substituted aromatic heterocyclic, such as C;-Csp-alkyl substituted heterocyclic and
aromatic heterocyclic compounds, and heterocyclic substituted aliphatic moieties such as
C;-Csp-alkylene moieties substituted with one or more aromatic groups and R! and R?
may independently be hydrogen and R' and R? may form, with the nitrogen atom, a
nitrogen-containing heterocycle, aromatic heterocycle, alkyl substituted heterocycle or

alkyl substituted aromatic heterocycle.



sieve. 18. The nethod of claim 17 wherein the nitrogen-containing conpound
is a primary, secondary or tertiary amne. 19. The nethod of claim 17
wherein the nitrogen-containing conpound is of the follow ng q@nﬁfﬁamﬁ
formul a: NRIR2R3 (1) wherein R, R2 and R3 nmay i ndependently ornie or nore of
the foll ow ng groups: Cl-C50- al kyl, C3-C50-cycloal kyl, aromatic, alkyl
substituted aromatic, such as Cl-C50-al kyl substituted aromatic, aromatic
substituted aliphatic noieties such asgCl- C50-al kyl ene nvieties substituted
with one or nore aromati c groups, C 1 -C50-hydroxyal kyl, am no- and/or

hydr oxyl - substituted Cl-C50-al kyl, al koxyal kyl such as C2-C50-al koxyal kyl ,
di al kyl amgnoalyl ]?{ﬁﬂi : =di g 1 noal kyl such as
C2- C50- arqokyl aTrf'ﬁiérrlrtl)eg yﬂ%ﬁﬁg%&%ﬂmgr m@?{ghﬁ%%%ro@&%ﬁ:ﬂgc al kyl

subst i t utchemisetbed and/ot plysindbed at kieinpstabse inithinettle eangeraf 0 o 260°€r ocycl i ¢, such
as Cl-C50-al kyl substituted heterocyclic and aromatic heterocyclic
conpounds, and heterocyclic substituted aliphatic noieties such as

Cl- C50- al}y!| engenmitedd FelambFtwididif thevhbBodate e ofBAElyR Rfpbbifio@isoups and R
and R2 may independently be hydrogen and R and R2 may form wth the

ni t r ogen teeeshwit at ffast ggariregsatcantainieg ¢nansuad incthe bulkstabat i ¢ het er ocycl e,

al kyl substituted heterocycle or alkyl substituted aromatic heterocycle. 2
8 AUG 2006 58 20. The nethod of claim 17 wherein the nitrogen-containing
conpound 232s e nhelpddostttlamd/7orhgpdin Shestitrbga-dhtaimiheopesandie W thin the
range ofy@ to 200C. /21. The ngth d of claim.17 wherein the nolecular sieve
or cat al ydemisgrse and/ppphysisorbed suthdhe polequlat sipvefer amexdended peeholdnt ai ni ng
compound L0y thendid K state. 22. The nethod of claim 17 wherein the

ni t rogen-contai ning conpound is chem sorbed and/ or physisorbed with the
nol ecul ar sieve for an extended period of at [|east two hours. 23. The

nmet hod of,.cl aiyp 22 wherein the chem sorbed and/ or si sqrhed nitrogen
cont ai ni ng- co#ﬁ%ﬁhqﬁo r M&”}éﬁr?‘@tthet%m@?ﬁ&ﬁégﬁ’ogaxsga&egﬁlﬂmﬂ% net hod of
claim 17 dodfat¥6y Pl % @ehoved after the extended period.

24.  The method of claim 17 further comprising
d. removing the chemisorbed and/or physisorbed nitrogen-containing

compounds.

25.  The method of claim 24 wherein removal of the nitrogen-containing compound is

undertaken during manufacture of a catalyst composition.

26.  The method of claim 24 wherein removal of the nitrogen-containing compound is

achieved by introduction of the treated molecular sieve in a catalytic conversion process.

27.  The method of claim 26 wherein the catalytic conversion process is a methanol-

to-olefins process.

28.  The method of claim 17, wherein the molecular sieve is selected from the group
consisting of SAPO-11, SAPO-18, SAPO-34, SAPO-35, SAPO-37, SAPO 44, SAPO-47,
MCM-2, intergrowth forms of SAPO-34 and SAPO-18, metal containing forms of each

of the foregoing, and mixtures thereof.



d. renoving the chem sorbed and/ or physi sorbed nitrogen-containing
conpounds. 25. The nethod of claim 24 wherein renoval of the

ni t rogen-contai ning conpound i s undertaken during nanufact urfaq‘fuﬁqg[}gat al yst
conposition. 26. The nethod of claim 24 wherein renoval of the

ni trogen-contai ni ng conpound is achieved by introduction of the treated

nol ecul ar sieve in a catalytic conversion process. 27. The nethod of claim
26 wherein the catalytic conversion pf®cess is a nethanol- to-olefins
process. 28. The nmethod of claim 17, wherein the nol ecular sieve is selected
fromthe group consisting of SAPO 11, SAPO 18, SAPO 34, SAPO 35, SAPO 37,
SAPO 44, SAPO-47, MM 2, intergrowh fornms of SAPO 34 and SAPO 18, netal
containing forns of each of the foregoing, and m xtures thereof. 2 8 AUG

2006 59 299. Tihe meshadad climd7avhereir thetretabishcanpostipndiay beencexppesdite ion has

b d {e prj hem soi pt i d/
physi sor ne et bn g RSB Sl d b IforbRET AR L pRRE e o et e

from t he @h@lingCRgioahdsgletediionethe ghmparonsisingbhaieermenctydicconpounds,
orgmmoni trile conpounds and m xtures thereof. 30. The nethod of claim 29
wher ei n tgEresyglifespamnounds, pegmanongrileompeundsiand oHyturesithgeof. 31, The net hod of
claim30 wherein the exposure to nethanol and/or dinethyl ether has
occurred during a nmethanol -to-ol efins process. 32. A nethod for protecting a
cat al yst onpdiie mettmd oftriagin 29etheodin dempypeet is metipnoldndiongimethiglethecat al yst
conposition conprising a netall oal um nophosphate nol ecul ar sieve and b.
treating the used catal yst conposition with one or nore nitrogen containing

conpounds;jhaviThg niethdd el im B0 &R HY KPbRke loNAGhAHIC a6 ABRtHYPERer Si Zze Of
sai d netal | oal um nophosphate nol ecul ar sieve and selected fromthe group

consi st i rgs e¢cunad derng sowthanglctoiodefins Peacessycl i ¢ conpounds, organonitrile
conpounds and m xtures thereof under conditions to chem soib and/or

physi sorb the nitrogen-containing conmpound with the netall oal um nophosphate
mol ecul ar32, si evmethod for protecting a catalyst composition, which method comprises

a. providing a used catalyst composition comprising a
metalloaluminophosphate molecular sieve and

b. treating the used catalyst composition with one or more nitrogen
containing compounds having a kinetic diameter greater than the average pore
size of said metalloaluminophosphate molecular sieve and selected from the
group consisting of amines, mono-cyclic heterocyclic compounds, organonitrile
compounds and mixtures thereof under conditions to chemisoib and/or physisorb
the nitrogen-containing compound with the metalloaluminophosphate molecular

sieve.

33, The method of claim 32, further comprising calcining the used catalyst

composition prior to treatment with the one or more nitrogen containing compound.

34.  The method of claim 32, wherein the used catalyst composition is provided from a

catalytic process.

35.  The method claim 34, wherein the used catalyst composition is provided during

reactor shut down.



33. The nethod of claim 32, further conprising calcining the used catal yst
conposition prior to treatnent wwth the one or nore nitrogen containing
conmpound. 34. The method of claim 32, wherein the used catal yst mgﬂgﬁwbl on
is provided froma catalytic process. 35. The nethod claim 34, "It he
used catal yst conposition is provided during reactor shut dowmn. 2 8 AUG
2006 60 36. The nethod of claim 32 further conprising the step of renoving
t he chem sorbed and/or physi sorbed nggrogen-containi ng conpounds. 37. The
met hod of cl aim 36 wherein renoval of the nitrogen-containing conpound is
achi eved by introduction of nolecular sieve or catalyst conposition on which
the nitrogen-containing conpound is chem sorbed and/ or physisorbed into a
catal ytic conversion process. 38. The nethod of claim 37 wherein the

cat al yt i 36conVide shetiiodrfetams32i farthernemprsiog thetseepalf eémodngthechemisod8d A
stabilized t al | ogl ym nophosphate nol ecul ar sieve, which conprises at | east
one acti & Qﬂpéé"lsﬁfaheaéll‘ eﬂﬁB&@E‘b‘?ﬂa‘i"@"ﬂ?ﬂP cul ar sieve and at |east one

chem sorbed and/or physisorbed nitrogen containing conpound having a

ki netic dianmeter greater than the average pore size of the activated

mol ecul ar37si evide arathagledfedtiad 6f wimnein h@n@ageﬁihe nitogerstoniginng campnas is

nonocycli ¢, heterocychic. coppounds, .organonjtril e conpounds d m xtures

t her eof . aﬁB'.eveIGﬁ@' lgﬁgﬁqﬁpgggﬁﬁgﬁc %85‘[ uth® %bﬁ%@&?&’?@%f]é@mlﬁ ®sieve, wherein
t he ni t r agesgenGoftamint AEnpRRD SENmiseriat ahdver piglslsomed thtg argtaBkict or mul a:
NR1IR2R3 (1) wherein R, R2 and R3 may independently one or nore of the

fol | ow ngogYHeIpR ProeassCs50- al kyl, C3- C50-cycl oal kyl, aromatic, al kyl
substituted aromatic, such as Cl-Cso-al kyl substituted aromatic, aronmatic
substituted aliphatic noieties such as Cl-C50-al kyl ene noieties substituted
Wi th one 38 nuhe nadtieodedfictaigriduplsereiftikeCatal icdnowersibk ploceis o mettanol- or

hydr oxyl - substi tuted Cl-C50-al kyl, al koxyal kyl such as C2- Cso-al koxyal kyl ,

di al kyl arfPFAIRPIO€ch as C3- Cso- di al kyl ani noal kyl, al kyl ani noal kyl such as
C2- C50

39. A stabilized metalloaluminophosphate molecular sieve, which comprises at least
one activated metalloaluminophosphate molecular sieve and at least one chemisorbed
and/or physisorbed nitrogen containing compound having a kinetic diameter greater than
the average pore size of the activated molecular sieve and selected from the group
consisting of amines, monocyclic heterocyclic compounds, organonitrile compounds and

mixtures thereof.

40.  The stabilized metalloaluminophosphate molecular sieve, wherein the nitrogen-

containing compound is of the following general formula:
NR'R’R? (D

wherein R', R? and R* may independently one or more of the following groups: C-Cso-
alkyl, C3-Csp-cycloalkyl, aromatic, alkyl substituted aromatic, such as C;-Csp-alkyl
substituted aromatic, aromatic substituted aliphatic moieties such as C;-Csq-alkylene
moieties substituted with one or more aromatic groups, C;-Csg-hydroxyalkyl, amino-
and/or hydroxyl-substituted C,-Csq-alkyl, alkoxyalky! such as C;-Csp-alkoxyalkyl,
dialkylaminoalkyl such as C;-Cso-dialkylaminoalkyl, alkylaminoalkyl such as C,-Csg-



2 8 AUG 2006 61 al kyl am noal kyl, heterocyclic, aromatic heterocyclic, alkyl
substituted heterocyclic and alkyl substituted aromatic 'heterocyclic, such
as Cl-C50-al kyl substituted heterocyclic and aronatic heterocﬁfﬁhﬁﬁl%ﬁ
conpounds, and heterocyclic substituted aliphatic noieties suc S

Cl- C50- al kyl ene noi eties substituted with one or nore aromatic groups and Rl
and R2 nmay independently be hydrogen and R and R2 may form wth the
nitrogen atom a nitrogen-containi ngéheterocycle, aromatic heterocycle,

al kyl substituted heterocycle or alkyl substituted aromatic heterocycle.

41. A nethod for storing nol ecul ar sieves which nethod conprises maintaining

the nol ea%ylﬁﬁmgammehét&oewmaﬁbmwlé Ret&08ychiE, ﬂm@umlwtwﬁae&@m@aﬁa ng
conpounds having a _kinetic di aneter greater t he average vote size of

t he nol eclkyhsubshiaies apmatichatroexslicfsuelnas fﬁeC@r%kbr! sebmsutgd hetgroeyclignnd i es,
TonO- Ol EURIAGUE|L EoBRTRILINE oo LEANRNL ALl o BIROHNGR AT XL ur oS

thereof ih & chem & |ng orage 42. A

st abi | i ze@l-Catablyysie nasieqesibstianed oith bhsdmgoretardreaitgrouns aad ®' wad &Y
met al | oal um n pho phat e | ecul a |evg in adm xture with at | east one
bi nder _arBYIAGSRERAIRI3 be HyAmEsR R ol cHpsaid Oyfp; With the niEegep&iofdder i al and at

| east 0”‘%-1( é'g%ch%H%I i ﬁéi&fogkle be‘ﬁ%u%%@?diy&b taﬁ]%ﬁ%ﬂbs@iﬂﬁ&@h&éxﬁgyc@%ﬂjound

having a kinetic net er eater than thé <average pore size of

act i vat ecilkpbehstitueed momutec batetoswlleect ed from t he group consi sting of
amties, nmono-cyclic heterocyclic conpounds, organonitrile conpounds and

m xtures thereof. 43. A stabilized catal yst conposition conprising at |east

one activagt ed A FRiRY e NAREAR RNV WRICR G ®nftRedAYinRthisdR1 sor bed
and/ or physi sorbed thereon one or nore nitrogen contalnlng conpounds havi ng

a kineti dndthseqvegr eantant withiean of mereavEpgsgeop@ninseanepaynds hayings i vat ed
ol ecul arkn‘?ét an‘?er?& )% atgrq:}lﬁ’ldthg a %Lée%t@glgeu& t{xér: 1?1??«: ﬁl%i‘ Bgveo%xd%meéfeg

mono-cyclic eroc I'C ‘conpoun m Xt ures
t her eof , from &d@rdﬁpﬂdﬁsmlﬁ@om1heﬁﬁion04’¢9clh:l Hbtkfdicyﬁﬁdb@ﬁp@mdb SAGinonimtle
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compounds and mixtures thereof in a chemisorbed and/or physisorbed state during

storage.

42. A stabilized catalyst composition comprising at least one activated
metalloaluminophosphate molecular sieve in admixture with at least one binder and/or at
least one additional catalytically active material and at least one chemisorbed and/or
physisorbed nitrogen containing compound having a kinetic diameter greater than the
average pore size of the activated molecular sieve and selected from the group consisting
of amities, mono-cyclic heterocyclic compounds, organonitrile compounds and mixtures

thereof.

43, A stabilized catalyst composition comprising at least one activated
metalloaluminophosphate molecular sieve having chemisorbed and/or physisorbed
thereon one or more nitrogen containing compounds having a kinetic diameter greater
than the average pore size of the activated molecular sieve and selected from the group
consisting of amities, mono-cyclic heterocyclic compounds, organonitrile compounds and
mixtures thereof, in admixture with at least one binder and/or at least one additional

catalytically active material.



44. The catal yst of claim43, wherein the nol ecul ar sieve has been activated
prior to chem sorption of the nitrogen-containing conpound. 45. The

catal yst of claim 43 wherein the nitrogen-containing conmpound i ?B‘NUEtlmﬁ

foll owi ng general fornula: NRR2R3 (I) wherein R, R2 and R3 may

i ndependently one or nore of the follow ng groups: Cl-C50- alkyl,

C3- C50-cycl oal kyl , aromatic, al kyl substituted aromatic, such as

Cl- C50- al kyl substituted aromatic, agg@matic substituted aliphatic noieties
such as Cl-C50-al kyl ene novieties substituted with one or nore aromatic
groups, C 1 -C50-hydroxyal kyl, am no- and/or hydroxyl -substituted

Cl- C50- al kyl, al koxyal kyl such as C2-C5o0-al koxyal kyl, di al kyl am noal kyl
such as C3- C50-di al kyl am noal kyl, al kyl am noal kyl such as C2- C50-

al kyl am n@al kylthe chalyst ooy 43, wheeimthe mobeuRF sieycChas beerhdtivhted phist dot ut ed

het erocyclic. and al kyl substituted aromatic heterocyclic, such as

C1- C50- alqbgmisgipsien of tedvregenzrp@its ©meind-ar omat i ¢ het er ocycl i ¢ conpounds,
and heterocyclic substituted aliphatic noieties such as Cl-C50-al kyl ene

noi eties substituted with one or nore aromatic groups and RL and R2 rmay

i ndependetit | y The chipbisoafaraisndd wherein sheRfitrogen-dootamingwdarhpaund inofithegen at om a
nit rogen-cfcgntai ni nq(i t}et erocycle, aromatic heterocycle, alkyl substituted
het er ocy dPROINE BERSEN U, { t ut ed aromatic heterocycle. 46. The catal yst of
claim 43, wherein the nolecular sieve is selected fromthe group consisting
of SAPO 11, SAPQ 18, SAPO 34, SAPQO-35, SAPO 37, SAPO 44, SAPO- 47, MM 2,
intergrowt h f¥VRRBf SAPO 34 and 8APO- 18, metal containing forms of each of
the foregoing, and m xtures thereof. 47. The catal yst of claim43 wherein

t he nol ecul ar si eve has been exposed to an oxygenate prior to the

cheni sor pyhes¢in AR DandRiytaasint giendemtigfone nemore ofahefolliotvirgogroui: 8,4 1006 63

containin o) unds, having a kinetic dianpter greater than the average pore
si ze of taﬁg(i %@@ﬂﬂgﬁﬁé’l’é%a&ﬁﬂﬂg@lséﬁ@ﬁg ?rBWP&‘héu‘a‘_r"&if?)"é@f?ilfﬁti ng of
am nes, r@ﬁBQn‘tﬁﬂé@hﬂoﬁaatili',_?}r&h@t%’ﬁn’bbtﬁu&&'Hﬁﬁ}lkéﬂg%oi&fegmrﬂstdl'-éﬁ-aﬁ&mgu”ds and

m xtures thereof. 48. The catal yst of claim44 wherein the oxygenate is
met hanol raidiiesrsubitiiuted pithenh er more4gomativegroapsaCy-Eiso-oydretyaikyl 4mindrer ei n t he

exposure gn%/oﬁ%z@rggﬁl-sugﬁg{n%{i c‘?-'dﬁﬂlﬁlﬁ aﬁ%%%kyl such as C,-Csp-alkoxyalkyl,
dialkylaminoalkyl such as C;3-Cso-dialkylaminoalkyl, alkylaminoalkyl such as Cp-Csg-
alkylaminoalkyl, heterocyclic, aromatic heterocyclic, alkyl substituted heterocyclic and
alkyl substituted aromatic heterocyclic, such as C;-Csp-alkyl substituted heterocyclic and
aromatic heterocyclic compounds, and heterocyclic substituted aliphatic moieties such as
C,-Csp-alkylene moieties substituted with one or more aromatic groups and R' and R*
may independently be hydrogen and R' and R’ may form, with the nitrogen atom, a
nitrogen-containing heterocycle, aromatic heterocycle, alkyl substituted heterocycle or

alkyl substituted aromatic heterocycle.

46.  The catalyst of claim 43, wherein the molecular sieve is selected from the group
consisting of SAPO-11, SAPO-18, SAPO-34, SAPO-35, SAPO-37, SAPO 44, SAP0-47,
MCM-2, intergrowth forms of SAPO-34 and SAPO-18, metal containing forms of each

of the foregoing, and mixtures thereof.

47.  The catalyst of claim 43 wherein the molecular sieve has been exposed to an

oxygenate prior to the chemisorption and/or physisorption of one or more nitrogen



has occurred during a nethanol -to-ol efins process. 50. A process for the
conversion of a feedstock into at | east one conversion product conprising

the steps of. a. providing a catal yst conposition according to cl gmﬂlﬁ b.
removi ng the chem sorbed and/ or physi sorbed nitrogen-contai ni ng?,B nd to

provi de an active catal yst conposition; c. contacting the feedstock with the
active catal yst conposition; d. recovering at |east one conversion product.
51. The process of claim50 wherein tfe feedstock conprises one or nore
oxygenates. 52. The process of claimb51 wherein the one or nore oxygenates
conprises nethanol. 53. The process of claimb50 wherein the one or nore

conver si 9n. B agHGhHERIHa BES: kifRE dRlmdB Fealrihdn e anifageTfife BrOGRES oOf claim
I 1? Bese y

53 wherein e “one or nore Gl efins conprise éne, ropylfréene and

m Xt ur es nidleneokievband skleetedrfone i gpdupcdoasisifpbiahdnia] mohdeydlizedst ock

conprises one or nore oxygenates. and a nia.. 2 8 AUG 2006 64 56. The
process OFCRICYElA WR%%‘I’%8%@%“6?1%“’8?“%@“65%%?@#6@0 roducts conprises
one or nore al kyl am nes. 57. The process of claim56 wherein the one or nore
al kyl am nes conprises one or nore methylamnes. 58. The process of claimb55
wher ei n #8e ofbe oxtalystrod chty gé rvdteesn tempygeet iseketanal and/osdiméethd ephencess of
claim50 wherein the feedstock conpri ses one or nore oxygenates and one or
nore aromati c conpound. 60. The process of claim59 wherein the one or nore

conver si @9, pr qug¢italySQITRIIHES witién tHe SXPSRrelbkidtRdRfardl S hinkthyrarmound. 61.
The process of claimb50 wherein the conversion process is cracking. 62. The

process d&ps eqeyited doringvemeihanalHe-oleding 8rosksn process is dewaxi ng.

50. A process for the conversion of a feedstock into at least one conversion product
comprising the steps of:
a. providing a catalyst composition according to claim 43;
b. removing the chemisorbed and/or physisorbed nitrogen-containing
compound to provide an active catalyst composition;
c. contacting the feedstock with the active catalyst composition;

d. recovering at least one conversion product.
51.  The process of claim 50 wherein the feedstock comprises one or more oxygenates.
52.  The process of claim 51 wherein the one or more oxygenates comprises methanol.

53.  The process of claim 50 wherein the one or more conversion products comprises

one or more olefins.

54.  The process of claim 53 wherein the one or more olefins comprises ethylene,

propylene and mixtures thereof.

55.  The process of claim 50 wherein the feedstock comprises one or more oxygenates

and ammonia.
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56.  The process of claim 55 wherein the one or more conversion products comprises
one or more alkylamines.
57.  The process of claim 56 wherein the one or more alkylamines comprises one or
more methylamines.

58,  The process of claim 55 wherein the one or more oxygenates comprises methanol.

59.  The process of claim 50 wherein the feedstock comprises one or more oxygenates

and one or more aromatic compound.

60.  The process of claim 59 wherein the one or more conversion products comprises

one or more alkylated aromatic compound.

61.  The process of claim 50 wherein the conversion process is cracking.

62.  The process of claim 50 wherein the conversion process is dewaxing.





