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100051The term"MCM 22 famly material” (or "material of the |IVICM22
famly" or "nolecul ar sieve of the MCM 22 famly"), as used herein,
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“moleccular sicve of the MCM-22 family”), as used herein, includes:

(1) molecular sieves made from a common first degree crystalline building block “unit
cell having the MWW framework topology”. A unit cell is a spatial arrangement of
30 atoms which is tiled in three-dimensional space to describe the crystal as described in
the “Atlas of Zeolite Framework Types”, Fifth edition, 2001, the entire content of
which is incorporated as reference;

(ii)  molecular sieves made from a common second degree building block, a 2-
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[ 0008] The zeolitic materials designated by the | ZA-SC as being of the MW
topology are nmulti-layered materials which have two pore systens arising
fromthe presence of both 10 WD 2010/ 021795PCT/ US2009/ 050729 and 12
menber ed ri ng¥O 2998215 as of Zeolite Framework Types cl 263&8§20p9/458729
differently named materials as having this sanme topol ogy: MCM 22, ERB-1,

| TQ 1, PSH 3, and SSZ-25. [0009] The MCM 22 fam |y nol ecul ar sieves have
been found to be useful in a variety of hydrocarbon conversion processes.
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distinguished from conventional large pore zeolite alkylation catalysts, such as mordenite, in
30 that the MCM-22 materials have 12-ring surface pockets which do not communicate with the

10-ring internal pore system of the molecular sieve.

[0008] The zeolitic materials designated by the IZA-SC as being of the MWW topology

are multi-layered materials which have two pore systems arising from the presence of both 10
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(102) (002) (100) (101) (102) MCM 22 MCM 22-P MCM 22 Yes Yes Yes Yes No
Yes Yes Yes Al four peaks are resolved. A valley exists between (101) and
(102), wherein the neasured intensity corrected for background at the

| owest poi nt BEIZAYPEYs than 50 % of the point at the sd¥d'URHYPOBPaci ng on
the Iine connecting maxima for (101) and (102). Peak corresponding to (002)
Is not visible. Al other three peaks are resolved. A valley exists between
(101) and (102), wherein the neasured intensity corrected for background at
t he | owest poindtl2peimbged ess. Tlivaktlas0f Zootife Hrimecwmok figpeatlagsisdivs aifeercdRPnamed

gm’i‘gi_ e r%lgria@sgag%av‘%gg”ﬁ‘l%%%é‘%p&%é‘yi; VR0, -1 imh- ABLH{GL QR ss A 10
[0009] The MCM-22 family molecular sieves have been found to be useful in a variety of
hydrocarbon conversion processes. Examples of MCM-22 family molecular sieve are MCM-

5 22, MCM-49, MCM-56, ITQ-1, PSH-3, SSZ-25, and ERB-1. Such molecular sieves are
useful for alkylation of aromatic compounds. For example, U.S. Patent No. 6,936,744
discloses a process for producing a monoalkylated aromatic compound, particularly cumene,
comprising the step of contacting a polyalkylated aromatic compound with an alkylatable
aromatic compound under at least partial liquid phase conditions and in the presence of a

10 transalkylation catalyst to produce the monoalkylated aromatic compound, wherein the
transalkylation catalyst comprises a mixture of at least two diffcrent crystalline molecular
siecves, wherein cach of the molccular sicves is sclected from zcolite beta, zeolite Y,
mordenite and a material having an X-ray diffraction pattern including d-spacing maxima at
12.4+0.25, 6.9+0.15, 3.57+0.07 and 3.42+0.07 Angstroms.

15 [0010] A report by J. Ruan, P. Wu, B. Slater, L. Wu, J. Xiao, Y. Liu, M. He, O. Terasaki at
the 15 IZA Conference in Beijing in 2007 disclosed ISE-MWW and ISE-FER materials, the
former made from MCM-22-P material as starting material. U.S. Patent Application
Publication 2005/0158238 to Tatsumi et al. disclosed MWW type zeolite substance. U.S.
Patent Application Publication 2004/0092757 to Oguchi et al. disclosed crystalline MWW

20 type titanosilicate catalyst. A report by W. Fan, P. Wu, S. Namba, and T. Tatsumi (J. Catalyst
243 (2006) 183-191) disclosed a new titanosilicate molecular sieve with the structure
analogous to MWW-type lamellar precursor. J. Ruan, P. Wu B. Slater and O. Terasaki
disclosed detailed structure of Ti-YNU-1 (Angew. Chem. Int. Ed., 2005, 44, 6719) similar to
ISE-MWW.

25  [0011] These closely related materials may further be distinguished by comparing XRD
diffraction patterns for d-spacing maxima corresponding to (002), (100), (101) and (102)
reflections for both as-synthesized and calcined materials. The d-spacing maximum
corresponding to (002) reflection is typically in the range from 14.17 to 12.57 Angstroms
(~6.15-7.05 deg 2-8 Cu Ka radiation). The d-spacing maximum corresponding to (100)

30 reflection is typically in the range from [2.1 to 12.56 Angstroms (~7.3-7.05 deg 2-8). The d-
spacing maximum corresponding to (101) reflection is typically in the range from 10.14 to
12.0 Angstroms (8.7-7.35 deg 2-8). The d-spacing maximum corresponding to (102)
reflection is typically in the range from 8.66 to 10.13 Angstroms (10.2-8.7 deg 2-6). The



Yes Non-di screte Yes Yes Non-discrete Both (002) peak and (100) peak are
resol ved, wherein the peak intensity for (002) is at |east as great as 90%
of the peak intensity of the d-spacing maxi mumfor (100). Further, peaks
cor r espondi ngVP3ABTYS and (102) are non-discrete or exHCBIUS249BTPey but
wi th neasured intensity corrected for background at the | owest point being
not |less than 50 % of the point at the same XRD d-spacing on the |line
connecting maxi ma for (101) and (102). Peak corresponding to (002) is not
vi si bl e. Peakfoﬂmingslpbmﬂébmgl)tmm(nmﬁ)@) thic sliffuednkesrbesabv BdM - MCMCWEMM-IO,
correspondin non-.di te or hi bi t val but
W th measur e ens %thec%armgdl%a%) m?t Sifal bec Ollgeé %Ymatsm?l ?t dcs)evcxl/eos poclxﬁ{en Sei ng
not | ess thananB@r %e(féaturhef EﬁDrmfﬁattxdnhettsarff@' dXdferioe mpammgnmportclﬂ% thi(0a),

connecti ng ¢%%))r$ﬁ V(S ta%ot I\s/g%lvllggeuzp‘(?ansdycal:cm%gma e1d1a Cal ci ned

famly mater

Table 1
As-synthesized Calcined
XRD (002) (100) (101) (102) (002) (100) (101) | (102)
MCM-22-P MCM-22
Yes Yes Yes Yes No Yes Yes Yes
All four pcaks arc resolved. A valley Pcak corresponding to (002) is not
exists between (101) and (102), wherein | visible. All other three peaks are
MCM.22 the measured intensity corrected for resolved. A valley exists between
e background at the lowest point being (101) and (102), wherein the
less than 50 % of the point at the same | measured intensity corrected for
XRD d-spacing on the line connecting | background at the lowest point being
maxima for (101) and (102). less than 50 % of the point at the
same XRD d-spacing on the line
connecting maxima for (101) and
(102).
EMM-10-P EMM-10
Yes Yes Non-discrete Yes Yes Non-discrete
Both (002) peak and (100) peak are Peak corresponding to (002) is not
resolved, wherein the peak intensity for | visible. Peak corresponding to (100)
(002) is at least as great as 90% of the 1s well resolved.
peak intensity of the d-spacing
maximum for (100). And,
EMM-10
Further, peaks corresponding to (101) and
(102) are non-discrete or exhibit a
peaks corresponding to (101) and (102) | valley but with measured intensity
are non-discrete or exhibit a valley but | corrected for background at the
with measured intensity corrected for lowest point being not less than 50 %
background at the lowest point being of the point at the same XRD d-
not less than 50 % of the point at the spacing on the line connecting
same XRD d-spacing on the line maxima for (101) and (102).
connccting maxima for (101) and (102).
MCM-22 As-synthesized Calcined
family
material as Yes Yes Yes Yes No Yes Yes Yes




Yes WO 2010/ 021795PCT/ US2009/ 050729 Peaks corresponding to (002) and
(100) are well resolved And, peaks corresponding to (101) and (102) are
non-di screte peaks at a d-spaci ng maxi mum between 8.8 to 11 Angstrons,
wherein the p@é’l@“%“f?@@?ﬁsl ty of the (002) is less than 90RBUSHHEOPEAK
intensity of the (100). Peak corresponding to (002) is not visible. Al

ot her three peaks are resolved. A valley exists between (101) and (102),
wherein the neasured intensity corrected for background at the | owest point

bei ng | ess thachbdy X % 0 e | | ne
connect i ng XimB.Sf 0 Qiiig gypgdl%\%g) Oéfﬁn?aﬂ@) B <%01§eps gndn;%% rbOA 15 mCOOZ is
not visible pbr Pasnta shoul der peak Peak corres Svole

resol ved. And AphONG.49 spgaks corresponding to (L 3)01 % arg resol vied
or exhibit a Ma2/@y3 but with measured intensity urrcg me blty e te }(gr ound at
the lowest point bei 1gcalap@or@g@aalﬁgtot(lmr)a&p(]a@)o ol §Wéib i 380R, RD
d-spaci ng on the | i neaamnneicsrédgedtexdiaBsph@fig (10 Lt dglo(o,fl ‘ﬁp It(h
correspondi ng to (002hatimumetweest Bkelor as a

N

me

correspondi ng to (10DhngssoME whereRsid MR intdbith o&)%‘kémﬁgrnr @ﬁa@ 1419 4P (301)
and of the (002) is less than 90% of the peak | (102),

intensity of the (100).

MCM-49-P MCM-49
No Yes Yes Yes No Yes Yes Yes

Peak corresponding to (002) is not Peak corresponding to (002) is not

visible or as a shoulder peak. Peak visible or as a shoulder peak. Peak

corresponding to (100) is well resolved. | corresponding to (100) is well

resolved.
And,
MCM-49 And,

peaks corresponding to (101) and (102)
are resolved or exhibit a valley but with | peaks corresponding to (101) and

measured intensity corrected for (102) are resolved or exhibit a valley
background at the lowest point being but with measured intensity corrected
not greater than 50 % of the point at the | for background at the lowest point
same XRD d-spacing on the line being not greater than 50 % of the

connccting maxima for (101) and (102). | point at the same XRD d-spacing on
the line connecting maxima for (101)

and (102).
MCM-56-P MCM-56
No Yes non-discrete No Yes non-discrete
Peak corresponding to (002) is not Peak corresponding to (002) is not

visible. Peak corresponding to (100) is | visible. Peak corresponding to (100)
well resolved. Peaks corresponding to 1s well resolved. Peaks corresponding
(101) and (102) are non-discrete to (101) and (102) are non-discrete or
scattering, exhibit a valley but with measured
intensity corrected for background at
the lowest point being not less than
50 % of the point at the same XRD
d-spacing on the line connecting
maxima for (101) and (102).

MCM-56

MWW Precursor (US Patent Publication Calcined (US Patent Publication
material 20050158238, Fig. 4) 20050158238 Fig. 2)
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(102) are resolved or exhibit a valley but wth neasured intensity
corrected for background at the | owest point being not greater than 50 % of
the point at the sane XRD d-spacing on the |ine connecting maxi na for (101)
and (102).  WO20B@&K %orresponding to (002) is not visiRSTAS200eHR720
corresponding to (100) is well resolved. Peaks corresponding to (101) and
(102) are non-discrete scattering Peak corresponding to (002) is not

vi sible. Peak corresponding to (100) is well resolved. Peaks corresponding
to (101) and| (102) are gn-di§grete‘ﬁ£ th@jt Nal leyhut [wigh ne%% ried
intensity corrected for ackgr oun | Gwest poi nit beln not less than
50 % of the point at|hhe,33Rs @es@fv@@%%qu on PS: thikDFeaks ﬂ@?c%ﬂ/&{g mix' e
for (101) amd (102). | cxiy hECURIAT) by Eza i LY feg;@;m@ @9&%@&5@ Fi g.
4) Calcined (US Pate Nhe %&qu‘r&@ﬁt‘e& &Q% &%238 \z rein measured
20101021795RCT/ US200 9@&?&3&% at Xl%%\y&tspo\{rﬁ %e&(g S §i8 corrected for background at
less than 50 % of the point at the same the lowest point being less than 50 %
XRD d-spacing on the line connecting | of the point at the same XRD d-
maxima for (101) and (102). spacing on the line connecting
maxima for (101) and (102).

Precursor (J. Catal., Table 1) Calcined (US20050158238 Fig. 1)

Yes Yes Yes Yes Yes/No Yes Yes Yes

All four peaks reported for Si/Ti= 106. | All four peaks arc resolved for Si/Ti
higher than 70.

Ti-MCM- 70511}/ three peaks for Si/Ti less than

22
A valley exists between (101) and
(102), wherein the measured
intensity corrected for background at
the lowest point being [ess than 50 %
of the point at the same XRD d-
spacing on the line connccting
maxima for (101) and (102).

[0012] It is known that crystal morphology, sizc and aggregation/agglomeration, or ncw
x-ray diffraction can affect catalyst bchavior, especially regarding catalyst activity and
stability. There is, therefore, a need for novel crystalline molecular sieve compositions and
method of making such novel crystalline molecular sieve compositions.

5 SUMMARY OF THIS DISCLOSURE

[0013] In some embodiments, this disclosure relates to an EMM-12 molecular sieve

having, in its as-synthesized form and in calcined form, an X-ray diffraction pattern including
peaks having a d-spacing maximum in the range of 14.17 to 12.57 Angstroms (~6.15-7.05
deg 2-0 Cu Ka), a d-spacing maximum in the range of 12.1 to 12.56 Angstroms (~7.3-7.05
10 deg 2-8 Cu Ka), and non-discrete scattering between about 8.66 to 12.0 Angstroms or exhibit
a valley in between the peaks having a d-spacing maximum in the range of 10.14 to 12.0
Angstroms (8.7-7.35 deg 2-0 Cu Ka) and a d-spacing maximum in the range from 8.66 to
10.13 Angstroms (10.2-8.7 deg 2-8) but with measurcd intensity corrected for background at



Yes Yes Al four peaks are resolved. A valley exists between (101) and
(102), wherein the neasured intensity corrected for background at the

| owest point being |l ess than 50 % of the point at the same XRD d-spacing on
the |ine conn¥@PE2ixi ma for (101) and (102). Only t hPEFUBWAKEIRY e
resolved. A valley exists between (101) and (102), wherein the neasured

i ntensity corrected for background at the | owest point being |less than 50 %
of the point at the same XRD d-spacing on the |line connecting maxima for
(101) and (1089 lowEstpMobciidZnoPloactins 81 % (ol the@atnaht. the shado|XRI1 )i-saingionelt line
US20050158238 Fig. 1) . Yes.Yes Y Yes/No. Yes (v ) | ur, peaks
Fepor ted Tor rrfiatad B B0 5T AN (LB 3 T P S iR T e
70. Only t hr ebe peakfeont 866 Bi 0TI3 Angg®ntshiE2-F0.degf2-9&lulkay. exi sts bet ween (101)

and (102), ""‘}gﬁﬁi}]” GRS Pas! Btgdeitgttﬁlgs.i;[c}/osgrgrrr BEL G8ah %MWF#%%HQ% L.t he
| owest poi nt being I'ess t nan 0% of “the POl nt - at the sane d- spacing on
t he |i ne cdonrteeihgngits as-synthesized form and in calcined form, an X-ray diffraction pattern including
peaks at d-spacing maxima at 13.5+0.25, 12.334+0.23, and non-discrete scattering between
about 8.66 to 12.0 Angstroms or exhibit a valley in between the peaks at 11.05+0.3 and
9.31£0.3 Angstroms but with measured intensity corrected for background at the lowest point
being not less than 50 % of the point at the same XRD d-spacing on the line connecting
10 maxima at around 11.05+0.18 and 9.31+0.13 Angstroms.
[0015] In other embodiments, this disclosure relates to a method of manufacturing an as-
synthesized crystalline molecular sicve EMM-12, the method comprising the steps of:
(a) providing a mixture comprising EMM-10-P family composition, acidic
composition, and optionally spacing agent;
15 (b)  treating the mixture at treatment conditions to form a product comprising as-
synthesized EMM-12; and
(c) recovering the as-synthesized crystalline EMM-12 molecular sieve.
[0016] Tn other embodiments, the as-synthesized crystalline molecular sieve EMM-12 is
further calcined under calcination conditions to form calcined EMM-12, wherein the
20 calcination conditions comprise a temperature in the range of 300 to 700°C for a time in the
range of 1 min to 500 hours.
[0017] In some aspects, the EMM-12 molecular sieve further comprises, in its as-
synthesized form and in calcined form, an X-ray diffraction pattern including peaks at
3.574+0.07 and 3.424+0.07 Angstroms.
25 [0018] In other aspects, the EMM-12 molecular sieve further comprises, in its as-
synthesized form and in calcined form, an X-ray diffraction pattern including peak at
6.940.15 Angstroms.

[0019] In yet other aspects, the EMM-12 molecular sieve has a composition involving the

molar relationship:
30 Xzo;xi(’n»)YOz,

wherein X is a trivalent element comprises at least one of aluminum, boron, iron and gallium,

Y is a tetravalent clement comprises at Icast onc of silicon and germanium, and n is at lcast



maxi ma for (101) and (102). 100121It is known that crystal norphol ogy,

si ze and aggregation/aggl oneration, or new x-ray diffraction can affect
catal yst behavior, especially regarding catalyst activity and stability.
There is, theMorB&217% need for novel crystalline nol ecfICAUSYPUART2
conpositions and net hod of nmaking such novel crystalline nolecul ar sieve
conpositions. 5 SUMMARY OF THI S DI SCLOSURE [0013]In sone enbodi nents, this
di sclosure relates to an EMM 12 nol ecul ar sieve having, in its

as- synt hesi zeadbofiotinlanid: asrsyctabstichddnf dienfMsiAl 2Xmpayuldi sidve det iadhropdd, toar an

i ncl udi ng pea Vi - spaci maximymin the r e of (14,17 to 12.57
Angstrons (- 65?%4}3?8&8%%%3%?egm%fjﬂ%éss,o)%gm > 5%%%8%5 %@i@?‘rﬁbngo%l%wsthe range of

12.1 to 12.56 Angstronms (-7.3- 78&%3-]181\4%% 1-3)1{0)(@4:&@)2’ and non-di screte

scattering between about 8.66 t strons or éxhibit a valley in

bet ween the peaks ving a .d-spacing maximumin.the range of 10.14 to 12.0
Angstrons (8.7-7"35" 4 ‘51%6‘ ?ﬁfmﬁgﬁle %ﬁt& rﬁet%]‘-l%%ia ihy" ?T’:é?(r}l%ﬂ‘r?feltyn ]hf RS FHHge
from 8. 66 3 0 chbodiBcAngst fr@msboul 00 @-aBout 1d@agndte Prefdnbty fndrh Abawe & wradduti S0t BNSi ty
corrected forgobgckegern%?nrglb(g% T}\)L(\Q(chl 0/i02179 CT/IUSZOOQI 050729 the | owest

poi nt bei ng not - PEss ™t RAR B8 Vo of e Poitit” &* A& same XRD d- spacing on
the |ine connegfo] Ng IABMERNLAdIBEs,r BOIRAL1 21QuckddtRolded AVYHhE ANBllidine
(8.7-7.35 deg 2-0 Cu Ka) and in the range from8.66 to 10.13 Angstrons

(10. 2- 8. 7 degdsargiopganslyy offaplsast | fhrpelpes: PeiseRdy staeests? SOmRIolsEi scl osur e
relates to any 12rnBR| B8 WHRF £REE YL the Drol@M! iRGntidMshall De @BreSHPARESH AL ehef OF M
and in calcined form an X-ray diffraction pattern including peaks at

d- spaci ng'dexplipying defalcd desomption. Figney, a1 appgded@dHgi scret e scattering

bet ween aboutg@rFDESCRPTIORIS THEMGURIEXNi bit a valley in between the
peaks at 11. Wi th neasured intensity

.3 and 9. . 3Angstrons bu , ‘
corrected forl0Fdtkgréurd dews H‘é%@/@é@mﬂ’@i“f?ﬁn b&l Hylease 200§ Exandn! 50 % of
the point at [H(28] sameuXRDsHdws RRCY pAfert BEinL ERAIGORAEAEL] NOdEOIBXI HBmAL
around 11.050. 18 and 9.310.13 Angstronms. 1001511 n ot her enbodi nents, this
di scl osure rdl @PEYM} 3he oEHoBMYF [ B rbsteré ridel) aid dt- cadsjrpdhessione yithout
crystal li;ze n@hgekt(@p).sieve EMA 12, the nethod conprising the steps of:
(a)providing a mxture conprising,EMW10-P fanily co?osi tion, acidic
conposi ti on, [YR4! opfiyfrab I@O‘%%’i ng NgentBloasdepy) MR sepctrh e iMMok2e 2at
treat ment coRgitkdsRas(tdpy, ENaxmoeap Mi@m?%d@mnizwagewn&m&h@% gd. EMV 12;
and (c)recovering the as-synthesized crystalline E 12 nol ecul ar si eve.
(001611 n ot nE1928hnofiiaErt Sovene GEMasMHBSH ZAMAPTETIIRG) 6l BAYT-14 551 eve
EMM 12 i s fukidiekizéalesihged 1ynder cal cination conditions to form cal ci ned
EMM 12, wherein the 20cal cination conditions conprise a tenperature in the
range of 2800140367 oo Biepisro shops ks T AL MR (Bloch decay) NMR spectra of EMM-10-P (top),

EMM-12 as-synthesized (middle) and EMM-12 calcined (bottom) for Example 1.
[0027] Figure 6 shows '"H MAS NMR spectrum of EMM-12 calcined (Example 1).
[0028] Figurc 7 shows the XRD pattern of the EMM-12 calcined product from Example

2 (bottom) and the original EMM-10-P material (top) of Example 2.
25 DETAILED DESCRIPTION
Introduction
[0029] All patents, patent applications, test procedures (such as ASTM methods, UL
methods, and the like), priority documents, articles, publications, manuals, and other
documents cited herein are fully incorporated by reference to the extent such disclosure is not
30 inconsistent with the present invention and for all jurisdictions in which such incorporation is

permitted.
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range of 1 mmto 500 hours. [0017]In some aspects, the EMM 12 nol ecul ar
sieve further conprises, inits as- synthesized formand in calcined form
an X-ray diffraction pattern including peaks at 3.570.07 and 3. 420. 07
Angstrons. 25P0G181F %t her aspects, the EMM 12 nol ecul ZCTESEYEOPTPt her
conprises, in its as- synthesized formand in calcined form an X-ray
diffraction pattern including peak at 6.90.15 Angstrons. [0019] 1 n yet other
aspects, the EMMH 12 nol ecul ar sieve has a conposition involving the nolar
rel ati onshi p: [OIKBDKZOBW(lmMyicaAMmmeilinlits(amnxandrimilvmbcerhilmitela&ri'arcﬂ heeipringes at

| east one of n!TI mynlgnl‘ll 8 afl}/ IC}%P%P i gue%ontemlpllmr'ed \(Vfu?j: tﬁlelﬁggt{a Vcia ém notd e\ﬂ%rrent

conprises at [east” oné
2010/ 021795PG¥/ thﬂSQl@ﬂ&/u@BlﬁhW ge@b@wmm wnh rpattivel a1a13 i yvilf Ihe &n@eﬂbcfdaham atieus

EMV 12 nol ecu dﬁlt&r rr?odﬁ%gtwn?‘%nﬁ‘ b? gwn‘%‘ln?‘to n{a c?rlgl béfjl peg x%%.'?e oqe S Hgd Ilr{] thte%{*trrs of

nol es of oxi
(0. 005- 1) M20: \(/11h049 RpHAOBfrov0x spirithaed edone M ths dadoatd<Ab¢01dinglalikialnbnieteedﬂdt h

metal, and R E ?enbfgé’jego%%c CIHQII é]%ndegrheref eel];rfel rerd th%%n?m& ou tde%célp 1(Tsnb fsgtgwe

about 10 to a nore prefera
preferred entfodi fremin, buX Iatseratllwmﬁnumraﬂdc Yonssucsii dls cepmpdsgeR 0]l Ithe Smmees of

enbodi nent s, | Gi | . ecular n dsor,ption
capacity of daﬁ Eg't}{t V;ILE%ES%[C% (g’sl?gl,e pg%ie edrlg O%ga{mf %S@O{Jﬁ%blgiﬁﬁlg 71 4
[ 0021] These dndrcothercqfiadettsthofofiydhqse egkatin thwem whinh élhdlsl:lommmappar ent

BREF et AITON oiPRER b EREESRHB Pttt SR C0e PRAGRERE UE W
between 5 t o deserifesin dhe “ 24185 QﬁZCEMaﬁpIIH@erk Tvo0230Fl.gure 2 shows t he XRD
pattern of t *16*03%’;{'\4 rrg?t% ugc‘,%ll dgxfh(ljh&ﬁ{ QB%HK%’% dscﬁc%p fg?(tiﬂgpél ic TabchGrgtgogtls,t Eq as ﬁlhe

original EMV10 eria Its ca C|ne versi on W t hout
15t r eat ment (C{hg@)cal and Engineering News, 63(5), 27 (1985).

X-Ray Powder Diffraction Pattern

15 [0033] The interplanar spacings, d’s, were calculated in Angstrom units (A), and the
relative intensities of the lines, I/l,, where the intensity of the strongest line above
background, I,, is counted as 100, were derived with the use of a profile fitting routine (or
second derivative algorithm). The intensities are uncorrected for Lorentz and polarization
effects. The relative intensities are given in terms of the symbols VS=very strong (greater

20 than 60 to 100), S=strong (greater than 40 to 60), M=medium (greater than 20 to 40) and
W=weak (0 to 20). It should be understood that diffraction data listed as single lines may
consist of multiple overlapping lines which under certain conditions, such as differences in
crystallographic changes, may appecar as resolved or partially resolved lines. Typically,
crystallographic changes can include minor changes in unit cell parameters and/or a change

25  incrystal symmetry, without a change in the structure. These minor effects, including changes
in relative intensities, can also occur as a result of differences in cation content, framework
composition, naturc and degree of pore filling, and thermal and/or hydrothcrmal history.
Other changes in diffraction patterns can be indicative of important differences between
materials, which is the case for comparing MCM-22 with similar materials, e.g., MCM-49,

30 MCM-56, and PSH-3.

[0034] The interplanar spacings, d’s, were considered broad if they exhibited peak width
of about 1.5° or more at half height determined as 50 % intensity value from the maximum to

the baseline.
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[ 0024] Figure 3 shows the 29Si MAS (Bl och decay) NWR spectra of EMM 12 as-
synt hesi zed (top), EMM 10-P (m ddle) and EMA 12 cal ci ned (bottom for
Exanple 1. [0025] Figure 4 shows 13C CPMAS NMR of EMMW 10-P (Exanple 1) and
EMM 12 as- syROHBY7ES (Exanple 1). 20 [0026] Fi gure 5 sHORSH0D7ZA MAS
(Bl och decay) NMR spectra of EMM 10-P (top), EMW 12 as-synthesized (m ddle)
and EMM 12 cal cined (bottonm) for Exanple 1. [0027]Figure 6 shows tH MAS NMR
spectrum of EMWMt 12 cal ci ned (Exanple 1). [0028] Figure 7 shows the XRD
pattern of thdIEYM micct‘ahnD@P@diptirxgdiumiblcfpcdmaEmB:dmbleinZs {dhiotd smrﬁRlalpchktW’im

ori ginal EMV DETA| LED

I nt ?oducti on f‘%@lgéj% el‘?i 819211)%%181}] > aappﬁltvg%flfnosn% avefage r%cl?(]? Btrl%rslmtes uch
as ASTM net hodsl. UL net hods and the like), priority docurrents articles,
publ i cati ons, mlrj'ual"ﬁle t%d‘ 8k Qﬁglegoﬁyaks qtblez) %hl%sogxée]g gak& 1%”38{[5 O u<¥ed herein

i ncor por at ed eference to t
30i nconsi st emledm» tivaltshgapre senonotpvientrddn iaridtvicon thérh q%anCﬁ‘Ed’B cpaimn seither

whi ch such i 1 € 021. P 2009/.050729
(00301 when niceyiany Bk (oP ShiThd LR o R RRE bR e R AR o o
herein, rangdd037i omTélnyermo‘Wém‘ctei’ ks (@saairgsolypiepeaks) mi KRB = vsahteeeipheted.

Whi | th |1 t | osure have been descri bed
re e i kﬁl.t) y%hﬁHPﬁ%‘?%%'ﬂ scpefte (Igogso%cﬁ

with particul arl er st that various other nodifications
will be apparl8¢isi t o Exgvek tanribenlly dadpisyatrade XRP patosdesicet b ed! | Ch:gtehé oft 5

wi t hout dﬁpartﬁé crt %EnE& 18 9' ﬂxet mg%mg[eﬁclﬁprﬁn fcoxtr&?ed%xsg%gggun% at't étngl é’

it is not inten that t he scope ende ereto imte
to the exanplpest éﬁwcﬁedsenﬁplpg imgngnasiotthe ngdothidrldite letAﬂgatdmesrdnﬁ hlathutrhlgc

claims be congy y@@l @30, quga@%ﬁgwa Bnlodtates f bea&ta';s OfcRak.ent %fte'ty
di f

whi ch reside in the present disclosure, |nclud|n eat ures
be treated aspatfud)vad ditroint HeqieidD opythe Hessef t@kbﬁqu@undﬁcqrﬁ:eu@rlnneta@ tlwmamlq the

di scl osure peftisns acm};Q;[f%%Ad,ﬁgpsen oihth tfﬂes%%gx‘égbét%vﬁ%tth@ ﬁmttbhﬁ tt%elmfnt

"framework type" is used In the scrl as o
Fr amewor klSTy peant'c) ook, ling GOBRT 1 %%@H&éxaélm,m thseranagraddPilhee sThémestoors t he

Periodic Tablygq & BURshk SroHS8Hs &5 14.18 Angstroms at the same XRD d-spacing of the lowest
point is represented as A.
Composition Matter of EMM-12

[0039] In some embodiments, the composition matter of EMM-12 has, in as-synthesized

20 form and in calcined form, an X-ray diffraction pattern including peaks having a d-spacing
maximum in the range of 14.17 to 12.57 Angstroms (~6.15-7.05 deg 2-6 Cu Ka), such as, at
13.5+0.25, a d-spacing maximum in the range of 12.1 to 12.56 Angstroms (~7.3-7.05 deg 2-
0), such as, 12.33+0.23, and non-discrete scattering between about 8.66 to 12.0 Angstroms or
exhibit a valley in between the peaks having a d-spacing maximum in the range of 10.14 to

25 12.0 Angstroms (8.7-7.35 deg 2-0), such as, at 11.05+0.3, and a d-spacing maximum in the
range from 8.66 to 10.13 Angstroms (10.2-8.7 deg 2-0), such as, at 9.31+0.3 Angstroms, with
measured intensity corrected for background at the lowest point being not less than 50 % of
the point at the same XRD d-spacing on the line connecting d-spacing maximum in the range
of 10.14 to 12.0 Angstroms (8.7-7.35 deg 2-8) and d-spacing maximum in the range from

30 8.66to 10.13 Angstroms (10.2-8.7 deg 2-6).

[0040] In some embodiments, the composition matter of EMM-12 has, in as-synthesized
form and in calcined form, an X-ray diffraction pattern including peaks at d-spacing maxima

at 13.5+0.25, 12.3340.23, and non-discrete scattering between about 8.85 to 11.05 Angstroms

- 11 -



Chem cal and Engi neering News, 63(5), 27 (1985). X-Ray Powder Diffraction
Pattern 15[ 0033] The i nterplanar spacings, d's, were calculated in Angstrom
units (A), and the relative intensities of the lines, /1", where the
intensity of WREV¥{?GHyest |ine above background, 10, i FCEBHIHOUSORE 100,
were derived with the use of a profile fitting routine (or second
derivative algorithm. The intensities are uncorrected for Lorentz and

pol ari zation effects. The relative intensities are given in terns of the
synbol s VS—vecrrycxs'ﬂattmgal(cgriedvttwcchﬂlctmm B0 1t06:ABDANd 93+5Q.3 ogst{aguselatt evitit han
40 to 60), )., and t, S ould
be under st OOdrq%dh %Imd&c?xflr ac ﬁecg%@?r ba %ﬁltoulild{lg the lowes\{\#}g\gﬁ?elr%; nott ?ess 91)8%%&% I/S th

mul tiple overthaptpmmg thd ses XD clkspenidern tberlmapcmnc@mghmap(mwsa,t ascuuoh 1885+0.18

di fferences 'JP& @r3 §¢%A§g{$@bl c changes, may appear as resolved or
partially reso ypically, crystallographi c changes can incl ude
m nor chanfges[004il unilt fodiel ephodmetiertis angogtiommetiang MM 2j ﬁm’tkm’rys!s ah as-
symmetry, s?%?tﬂém%d%&%{‘%‘ alcl1Rd T Gh Y6 M%&‘%nglaﬂ% { a%fg @éa{g% fch udi ng
changes in refative intens ies, can al'se occur as resu erences
in cation corspeantg m#mlamw\bﬁki@@ﬁpo@?ﬂii arh. Omzamgstr@marhmme“gﬂeeemboqmyﬂas, the
filling, and S ge

diffraction pctgit%? {é{ﬂ?ldsn I@%%{ gﬂém\lﬂ%gl[éggug Iﬁ%/r@% of sné/g{h&zegfgq ?n;&:]ggggxgedbf&{m ween

mat eri al s, whiedy difa¢tive petteseintloding orabar d-srgevEmagiZug 4t 6.930.4% Ragstmras.dn ivetl s,

e.g., 9, a ol @Em a | S,

wer e conmogerfg%% roac?%ﬁ ?mbt ﬁ%fgég%ﬁh tngagtgbea lgtfﬁlrﬂ%lf ﬂ%b%‘uat%g?’%‘%%d foqirrlt])lr e at
hal f hei ght dedér ealoved faxn, 30 gdyriiénsionypayeah eeldingmethet drepréing marionurhg
basel i ne. V\Q%@@é%@g&@gﬁﬁ/ US2009/ 050729 [ 0035] The term " XRD

di stingui shabl e as used herein is defined as XRD peak with clearly
defined peak B2 mudy offpr espborigncats. the aernpasiiion raferf EMNYHE hay ér agenhatiedr ound
noi se level . gO030iTh&:h&S Fm DX Q!Y%%s&ﬁn %ﬁkacl(l@lhggeakywﬂez% gegwu gaks)
in XRD as used herein 5neans peaks™ havi ng g nonot oni rofi et ween

t hem (suclées$hd eclasige Heansigps Hdp. 5@@)2155(1‘41V§ﬁ,t 1I2353F9}é$(é/h¥5hgﬂ<( oIn-Grcagé Wgtt@‘\ﬂen) or

decr eaS| ng (Q)@tW%EI?-XB(ﬂQS %&' %ml 4 kﬂgéﬁof}@'(ﬁ@) or[cQﬁﬁlz]aIQﬁe ﬁrﬂ&wegﬁ tafs atPeaks
(al so "resol ved" peaks) XRD as” used herei n neans ich are

not non-di scrlépéﬂ{ L&{ﬁ"é§bﬁrf\¢é’d‘)lt0[3)0\%])ﬁn@ﬂmbrugwé*pmp%yaweﬂwt%ﬁbmtepta@écs t he
XRD pattern BelWeaRd 2 the cl@esldﬁﬁﬂt%%m% Wt Rbs kP56 b@ofp{hQ(BHlﬁ{ ai0he EXARRB &L- The
measured intensity corrected for background at e | owest pol nt between

d- spaci ng nmaxXPagHgion theHae cermgeingmaznated aropnd . %iﬁhééﬁdr%ﬁsfoégdng%ﬁmtnhe range
from8.66pto 10.13 Angstroms, representggas B, is the distance between the
| owest point_(point a) and the point (point b) on the line of the
background dorrect ilanlana-SpacingfAsame XRD d- spRelitie Ioensithicd/lh nwllt  poi t
(point a). The distaddd7fed vel@d7t he point! b and the poMaYS 15 (point c¢) on
the line connecting diipatidnglhbxime in the range of 1W:¥M% to 12.0
Angstrons and in_the tahgel PI®M 8.66 to 10.13 AngstrondV & the same XRD
d- spaci ng of__the | owe$?1poidnt8.66 represented as A. ConpsSition Matter of
EMH 12 [0039]In sone efBaditfents, the conposition ndtMebroad EMME 12 has, in
as-synthesized 20 form.emdo0®n cal cined flow, an X-reyWwgibfdadacti on pattern
i ncl udi ng peaks havi ng B5d=8paci ng maxi mumin the rang®-sf 14.17 to 12,57
Angstronms (16.15-7.05 de¢g2006Cu Ku), such as, at 13.5M0v®25, a d-spacing
maxi mumin the range of 12.1 to 12.56 Angstrons (-7.3-7.05 deg 2- 0), such

as, 12.33+0.23,,and n crete scattering betwe 6 to 12.0
Anastroms. o TR0 b SRS SHTEG Hiion SRR el tATFG Brboshlo g

nmexi num i n t heuhcsinglefoah add .irdaltiged 0om1dh B-rAngstricoos pgilny thluaﬁag(jﬁ@(bZa-t Q) ,
such as, at 11.05+0.3 c t ran 6 to
0. 13" Anget r SHEnE 1052870 IS BRMT T s TR By s S R Y B«
measur ed 2§ nt an@udtryemrtfc&cmg@tltfanrmdmackfgi’mmnm fatthdries, |1t0ﬂh€§fhthﬁﬁztcﬂff0rbﬁdnﬁgn not

| ess t han 50 9 he ng .on the

connecting d- s(cﬁaglfllén r%g)%:' Firﬁtrdct“f"h%‘ﬁﬁgle{hlaéag?g Tﬁp Zfl %rgmi%mﬁmﬂﬁlﬁls‘itg(?n%b
(8.7-7.35 degn@udns aweMdbisphcinngt fathemembadimdntse the angeoditicarm386806BMMG 110, 13
Angstrons (10.2-8.7 deg 2-0).
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[ 0040] I n sone enbodi nents, the conposition matter of EMVI-12 has, in
as-synthesized formand in calcined form an X-ray diffraction pattern

i ncl udi ng peaks at d-spacing naxi na at 13.5+0.25, 12.33+0.23, and

non-di scret e WOaIPA7¥g bet ween about 8.85 to 11.05 AngSECTHRYII/4ALT20

2010/ 021795PCT/ US2009/ 050729 or exhibit a valley in between the peaks at

11. 05+0. 3 and 9. 31+0. 3 Angstrons but with neasured intensity corrected for
background at the | owest point being not |ess than 50 % of the point at the
sanme XRD d- spfacﬁmngmanint hsesyhihaezcdoﬁonecah&i ng dakitctrgomt, @ar uag dffra@bhOpadt8rmand
9. 31+0. 13 An stro 4 nfurthe sition matter
of EMM 12 fugflﬂ edkSLr’(pSpa mgmm eS| S{E’?ﬁg nfébttram‘s& g\é %H; d form an

X- Ei aé glg ff B ag[gikt:m pdhtse’neﬂ prem&edebnmgdlmﬁak,sthav( rgy sgfiting pﬁmm oh ttetcrZtdblihe 0. 06
an ngstroms Y rthe odinents, the ¢ stlon
matter of EMWASUFLhe quz fel%lheég' 5y g(hn%tsn? SEGE Spaxioa |1rr119eca & e Porm
an X-ray difflablei on pattern includi ng peak at d- spaci ng maxi mum at

6. 9+0. 15 Ang 0 furt rrent S tion tter

of EMM12 fur E"?m‘&im ha 1} SOI%{ene%%"dém% sel )%éa ﬁ?oraﬁ%“’a oi"i'“f’rr‘n1 ‘géﬁ 831 X m°‘°‘m?
X-ray diffractavorEMpdt iRex thid dis:cllqsuiierﬁ\gthpemklum ad—&gm mglmnlam&ﬁamwro% 0. 08
Angstroms. ther Qdi nent sitd 0 ter 12 has,
in as-synt hegl zeL forr1 mand | n:%nailéng m%%dél\?@r%ocaﬂj - Qthgllgd)fndgcﬁll%ncopafnteern

i ncl udi ng peakisibatof @respathiun g5 nmaxelede, vpﬂcﬁcr@hﬁﬂgmethahm@mummsg tiogspreferably
13.5+0. 25 (MVS), 12.330.23( M V. and iscrete sc ter| between
about 8.8% t@r%%f F 3% A sk‘?‘%‘%ﬁ ‘V&%)m%? Pé“;%ﬁf“ﬂ?/ 2 H A 4reyU0 HpE %oe%‘}ﬁ‘ PR
peaks at 11. Qat&atkd ofMbShaBsh @m&é\s'}‘é) c@ﬁﬁzﬁw ) upRYSILOT ;bhlfles\’g toh EvRAS YT ed
intensity corrected for background at the | owest point being not |ess than
50 % of the pof MO tpolestefosMiGM-%RD d- spaci ng on the |ine connecting maxina
at _around 11 Q5. Adaaci%h 310 ADURLIE20TRN EvRr L e pl anar

d- Spacing (A) Relative Intensity, 1710 x 100 14.17> > 12.57 MVS 12.56> d
>12.1 MVS 12003 ¢ ﬁ@aﬁwnW@eﬂ@W@ﬂ2dn0$eue6mwee%er91 ofghis displomre Bro#AYS3. 96

0.08 15  acomposition, in terms of mole ratios of oxides:

Y0,/X,0s in the range of 10 to infinity or in the range of 10 to 50;
M/X,05; in the range of 0.005-0.1; and
R/X;0; in the range of 1-4.
[0048] The calcined EMM-12 molecular sieve material of this disclosure may be
20  prepared by calcining as-synthesized EMM-12 under calcination conditions to remove at
least the majority of the organic template R from the as-synthesized EMM-12.
Process of making EMM-12

[0049] In some embodiments, this disclosure relates to a method of manufacturing an as-

synthesized crystalline molecular sieve EMM-12, the method comprising the steps of:
25 (a) providing a mixture comprising EMM-10-P family composition and acidic
composition, optionally a spacing agent;
(b) treating the mixture at treatment conditions to form a product comprising as-
synthesized EMM-12; and
(c) recovering the acid treated crystalline molecular sieve.

30 [0050] In some preferred embodiments, the as-synthesized EMM-12 is made by a process

comprising:



WVS, broad 3.57 0.06 WM 3.43 0.06 MVS [00431In other enbodi nents, the
conposition nmatter of EMM 12 further has, in as- synthesized formand in
calcined form an X-ra %Vdiffracti on pattern including peaks at d- spacing
maxi ma at 3. 57020088 71W M) and 3.43 0.06 (M VS) Angst r &%a/USPA49/488T29F ur t her
25 enbodi nents, the conposition matter of EMM 12 further has, in
as-synthesized formand in calcined form an X-ray diffraction pattern

i ncl udi ng peak at d-spaci ng maxi mum at 6.9+0.15 Angstrons (WM broad). In
yet further enbodi(hent srovitiihe aaompmscctrmmuamgdiﬂVEMrlOdT heEMg/LSL/lAZz mV\@: rangc from
2010/ 021795PCT/ US2009/ a nthes and.in
calcined form an X-ragﬁgzgg? ﬁltelgﬁfe Pr?%‘elg%ouf n@l E%I nB an aCl i© cfomBObmoﬁlg
maxi mum at 3.96 + O. 08cqmpglsmg©nka8(twé\/@° nitpic aaid) su fu{l@@tﬁdl]hlymosldmmc ep:rldafoealrced
enbodi nents, the X-ray, djffr I e al.line l.ar
si eve EMV 12 further h‘écgd Whe%? sa%?d“aé%@%s EQoﬁcen&au@n %H§ Bt ensiti etgq:dllgt ed
in 5Table 2. [0045]1n H@ﬁmbbfrfb@dhdmém gptlcmhief c)(aprdayg dichf somutrisiop aplagst enqofof
the crystalline nolecu this disc t he | udes
5 'd- spaci ng. maxi mum at S50 RENET ik bEBlubRS HARCLAN S LR AT RS

EMM 12 exhi bits an extmafolrablierT@ﬁ)ﬁ fidgh col | i di ne nunmber of gr eat er t han 150
unol es/ g, preferably I ef reater
than 250 t1 1ol 65/ 6. eubi ors "BAar &t A6t ey BaPueMRRRREEALAR] e R RLRS
nmost preferably gr eat evondition @BQrissnicmpératurcco tparess of §0-1GH°Ct for abmgtm 280

i Amol es/ g;of or EMM 10 f nem

:'B.S synt th5| zed EMM 126}J§ﬂg Jo?:g %fhﬁce)!c)fﬁéﬁ?ﬁ}ry "g{h ﬁ@%ﬁ%ﬁ(@g@ ga?}% megﬁ)% 12
nol ecul ar si dW1hmt it ahixofc tofi gerdi(Oc bosuises iBAMHEFe 0Bl conpogioni efdici n
terms of nol %mtha&satfeﬁ 2y 092% i §arfe§/g>§%8& i ngﬁlaag oilﬁlctsa c%}x Y. or

in the range of 10 |nteraneo
t he range of the BMM- @bﬂéiﬁnhecmoeltlwedvelzwar.zilqmn@@ﬂtlm ang}j févé/emht @i af th@f

this discl Osgﬁﬁlwe&%wr the solid content of the EMM-10-P family composition are listed in the

15 following table (Table 3). Useful and preferred ranges of the treatment temperature and

treatment time are also listed in Table 3.

Table 3
Useful range | Preferred range Most preferred range
Solid content (wt) 0.001-1000 0.01-100 0.1-10
Acidic composition
Spacing agent (wt) -
Solid content (wt) 0-2 0-1 0.01-0.5
Acid concentration (N) 0.001-10 0.001-5 0.01-2
Temperature (°C) 25-250 50-200 90-170
Time (hr) 0.01-240 1-48 1-24
[0052] The following solid content over acidic composition weight ratios arc useful lower

20 limits: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100 and 500. The following solid content over
acidic composition weight ratios are useful upper limits: 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100,
500 and 1000. The solid content over acidic composition weight ratio falls in a range
between any one of the above-mentioned lower limits and any one of the above-mentioned
upper limits, so long as the lower limit is less than or equal to the upper limit. The solid
25  content over acidic composition weight ratio may be present in an amount ranging from 0.01

to 100 in one embodiment, alternatively 0.1 to 10, alternatively 0.1 to 5.

- 14 -



20 prepared by cal cining as-synthesized EMMV 12 under cal cination
conditions to renove at least the majority of the organic tenplate R from
t he as-synt hesi zed EMM 12. Process of making EMM 12 [0049]1In sone

enbodi nents, YRiZ104PEY osure relates to a nethod of nmandICACSPY2An as-
synt hesi zed crystal line nol ecul ar sieve EMM 12, the nethod conprising the
steps of: 25(a)providing a m xture conprising EM\A 10-P fam |y conposition
and acidic conposition, optionally a spacing agent; (b) treating the

m xture at trl@&:’e&}rentﬂmcﬁmidmhmgmatsmtam lfSOﬁutha&rpipeldmg:dgCIﬁ@)meDBd ﬂ@tcﬁSWCLght ratio

synt hesi zed ENM 51:6;00[@85%?43)0 o5EE PVRL 1 g gtne Re oﬂgt\/{n‘g?‘ttl%gax%rugc%tﬂ upger s{)fhcmsgl sed

nol ecul ar si eve. son¥ pfeferred er the as

EIVIM12 is radeg dyyr @llprcomasswectgmmloshmg; 0. OV\DMDlOD@ZG.V%PCITHUSZﬁXDQI 0&0729
(1) providing, 18 onpr i Phavm /AI2|nt nge from
10-infinity, e‘#negr§g |Gt IRLARLAG Ml (00" Redly 14 e % Ry S0 e Anodiing BRYE
conpri si ngd atm¢n@anﬁtd lower gphcing tigdne owarisdlid saritdng rwe@hac;md hnh;sddndcalny ont of dei d;
oxal i c acid, | c a tr tlon | es han, or equal to
TN © 5 prer P ani e RSy feshy SANSAR R U IR H1el SRS

| east one of ldwmhwﬂgﬂéwntrmys@udlcamm vehiigtt h’cyiOdlret hdxs,s tbanl @regyal amche upper

tetraethyl h?cnx%e%}_ﬁc&)er sdild (ff ?el?tbxkquh-[%% hrﬂx@dl;]hec slpécér}é Sgadl dnc%a&gtewg'éﬁg ure

of step (1) t ment con ons. Swher ei ment con
conpri se a tenpemat by @esent it he amaumg eanging 50m17OC Hene embddieernit.reltehetiviGriaege of

1-24 hrs,;0pt rring speed in the range of 0-1000 RPM
100511 Theoomlxgd&iraajgjeo Y\asew(;bpﬁt(oﬁfi conprises EMM 10-P fam |y conposition,

aci di ¢ conpodf@bn, Tandllopirgderaperapuras Pt mﬁgfua@em treapyhant sipera e i\mfltsgm
ratio of the %0:6%27(2(;@ et 164, h'@el?év'\b%ol?o m1 ¥, CORPAR tzb(?”rl%v%ﬁioﬁ colid

aci di ¢ conposit the wéight rdtio o e spaci ng agent over
content of tHeNEMBE0CP Franiefuy unmnp@cgmmtmmm@tt ll@ttedoa o, TheB01%BY, 300, dwi.ng

table (Table 3). 13%?10”'13(?*1@0 Pi7! & ”i—‘go b 2&%%&}3’5‘%@ ThE IRELAkUT ©
and treatnent tine are |s’te in Ta IeB range
Pr ef er r ed 3r arggeperature (°C) falls in a range between any one of the above-mentioned lower treatment

temperature limits and any one of the above-mentioned upper treatment temperature limits,
so long as the lower treatment temperature limit is less than or equal to the upper treatment
temperature limit. The treatment temperature may be present in an amount ranging from 25°C
to 250°C in one embodiment, alternatively 70°C to 200°C, and alternatively 90°C to 170°C.

20 [0055] The following times (hr) are useful lower time limits for treatment: 0.01, 1, 5, 10,
20, 30, 50, 100, and 150. The following time (hr) are useful upper time limits for treatment: I,
5, 10, 20, 40, 50, 70, 100, 150, 200, and 240. The time (hr) for treatment falls in a range
between any one of the above-mentioned lower time limits for trcatment and any onc of the
above-mentioned upper time limits for treatment, so long as the lower time limit for treatment

25 is less than or equal to the upper time limit for treatment. The time for treatment may be
present in an amount ranging from 1 to 100 in one embodiment, alternatively 1 to 48, and
alternatively 1 to 24.

(H) EMM-10-P family composition

[0056] EMM-10-P family composition as used herein comprises at least one of EMM-10-
30 P composition disclosed in U.S. Patent Application No.11/823,129 (its entirety of which is
enclosed herein by reference) and as-synthesized MCM-22 family molecular sieve
composition disclosed in U.S. Patent Application No. 11/827,953 (its entirety of which is

enclosed herein by reference).
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Most preferred range Solid content (w) 0.001-1000 0.01-100 0.1-10
Aci di ¢ conposition Spaci ng agent (w) 0-2 0-1 0.01-0.5 Solid content
(wt) Acid concentration (N) 0.001-10 0.001-5 0.01-2 Tenperature (O

10

20

30

WO 2010/021795 PCT/US2009/050729

[0057] The EMM-10-P composition relates to a crystalline molecular sicve, designated as
EMM-10-P, having, in its as-synthesized form, an X-ray diffraction pattern including d-
spacing maxima at 13.18+0.25 and 12.33+0.23 Angstroms, wherein the peak intensity of the
d-spacing maximum at 13.18+0.25 Angstroms is at least as great as 90% of the peak intensity
of the d-spacing maximum at 12.33+0.23 Angstroms. In addition, the X-ray diffraction
pattern of the EMM-10-P molecular sieve further includes two XRD distinguishable peaks
with d-spacing maxima at 11.060.18 and 9.25+0.13 Angstroms, wherein the peak intensity
of the d-spacing maximum at 11.06£0.18 Angstroms is at least as great as the peak intensity
of the d-spacing maximum at 9.25+0.13 Angstroms. Additionally, the peaks with d-spacing
maxima at 11.06+0.18 and 9.25+0.13 Angstroms may be non-discrete peaks.

[0058] Further the EMM-10-P rclatcs to a crystalline MCM-22 family molccular sieve
that has a total surfacc arca of greater than 450 m*/g as measurced by the N; BET method, and
preferably has a ratio of the external surface arca over the total surface area of less than 0.15
after conversion into H-form by exchange with ammonium nitrate and calcination, wherein
the external surface area is determined from a t-plot of the N, BET.

[0059] Additionally, the EMM-10-P relates to a MCM-22 family crystalline molecular
sieve that has a morphology of tabular habit, wherein at least 50 wt% of the crystalline
molecular sieve have a crystal diameter greater than 1 um as measured by the SEM,
preferably greater than 2 um as mcasurcd by the SEM, preferably at least 50 wt% of the
crystallinc molecular sicve have a crystal thickness of about 0.025 um as measurcd by the
SEM.

10060] U.S. Patent Application No. 11/827,953, its entirety of which is enclosed herein by
reference, discloscs a novel crystalline MCM-22 family molecular sicve having, in its as-
synthesized form, an X-ray diffraction pattern including a peak at d-spacing maximum of
12.33+0.23 Angstroms, a distinguishable peak at a d-spacing maximum between 12.57 to
about 14.17 Angstroms and a non-discrcte peak at a d-spacing maximum between 8.8 to 11
Angstroms, wherein the peak intensity of the d-spacing maximum between 12.57 to about
14.17 Angstroms is less than 90% of the peak intensity of the d-spacing maximum at
12.3340.23 Angstroms.

[0061] The EMM-10-P as disclosed in U.S. Patent Application No. [1/827,953, may be

made by crystallizing a mixture having a composition in molar ratio listed in Table 4.
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25- 250 50-200 90-170 Tine (hr) 0.01-240 1-48 1-24 [00521The foll ow ng
solid content over acidic conposition weight ratios arc useful |ower 20
limts: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100 and 500. The
fol | owi ng sol V8 2¢881e%t over acidic conposition wei ght P&TUSHOAUE2Ysef ul
upper limts: 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100, 500 and 1000. The
solid content over acidic conposition weight ratio falls in a range between
any one of the above-nentioned lower limts and any one of the

above- nentloned upper Iinits so | ong a%allaé | ower Iinit is less than or

Aal4—d-—-20 c~ant-ant ASOF Ao~y
equal to the—upper IIIIIL. The—soetH-d—25content—over—actdie bUII 0st+t+oh

wei ght ratio_my beR@F888nt in an amuntU3¢Hhgi ng from 0. 01 PRETPR0 i 0 orle
enbodi nment , alternaﬂbVKMy 0.1 to 10, dbtenfisity vely 0.1 to 515500
2010/021795FCT/USZQQQﬁQ@Q?ZQ [0 53]The1&pkbgynng ratlos arcsquful [ owgr
spaci ng agent—over—so content—wetrgn o—H—ts 0-—61,—49. 05,
0.1, 0.5, 1, _and 1()3{)3([@% fallow ng rabp@]ﬁbg%p usef ul unm:-r0 q(zéé‘l ng agent

over solid contentOﬁé\@hf*ratio i mts0.00-064, 0.01, O. 05 @lmﬁ 0.5, 1,

1.5, and 2. [The spaqhﬂg)agent oyer sollgoyp@tent melght ratipg. ﬁalls Inija

range between any—of the—above- oned— er
solid cont ent—weij ghth/ybﬁl o limts and a¢15(5 e of t per

spaci ng agent over Sodi'tf cont ent melgh02ﬂaﬁ%o Iinité,rso {éﬁgmﬁsrthe | gwer
spaci ng agerit over soki d contenf mehgpgmﬁ@kwgu¢jn1t |S]M@§§mhh§@ﬂgg equal

to the upper—spacing agent over sofTdcontent—werght ratTo timt—The
spaci ng over d t r ngi ng
from 0 to 2 ilahe STENbPARR HEThD Y pREu AR Torki™h PRl riETY

0.1 to 0.5. 190%41Tehie 5fol | owi ng tenperatures (C) are useful |ower treatnent
tenperature limts: 25, 50, 60, 70, 80,p89Q.5100, 110, 120, 130, 140, 150,
160, 170, and 200. The foll ow ng tenneratures (C) are useful upper
treat ment tenperat Weecthdtsri ts: 50, 60, 70sef@0, 90, 100, 110prefe@®d 130, 140,
150, 160, 170, T80yolBB,200, 2[0, 229y (,23%,1,240, gnd_250. The (reatment
15 t enper at yre (u} "‘I S—t+T—atahge bet cn ally ohe—of—the—above-rent+oned
| ower treat nent ten%lp?(é%ure limts andO*Q Odne” of tlhe above- mentioned pper
t r eat ment tenperatuRéXﬂ)n1ts sp long asl#he | ower [treat ment tenperaturne
limt is |egs than orRequaI to the MRR&Guk58At e N tenp@&gﬁﬂQgsgﬂ@gt. he
treat nent tenperattureay ut: pl esent—m—an—anount—rangrng—from25€t0—250C
i n one enbodi al t i d nat i y.
170C. 20 [06@5?] The 1551 Bt he Anpididbn ﬁﬁ %Q}a%rg?%dge SRLDEE Wi s e“g"%es for
treat ment: 0h@tip by, refsrendd) dlsQlOwb 303,0\/5@%@@0@ N - 2250 mil T hr@la‘cmﬂat ewen’g?h¢ e
SBB) ?_‘rSS uzg &theglggcgé%ﬁﬂoilﬁo dmclo?efl 19rU%§r ﬁﬁ%nqezgr%phcgt onq\kf llg/S\IZﬁQ%? soa n§ve’l
bet ween dﬁy omnyetalgfie W@@o&mﬂyrermlecolmedleveowngt iimgs lag-pyntiesital fon'meat hfem and
?Rg |0Cn)\?ve:‘)f t ;[ g@ﬁ%ﬁ%ﬂlﬁdt@ndcﬂﬁﬁ% yﬁ?&?{r att& q;%mmg rHldg(ﬁ‘mIH? ftllé%%;mt[&hg&[%mlsogg as
distinguishable peak at a d-spacing maximum between 12.57 to about 14.17 Angstroms and a

non-discrete peak at a d-spacing maximum between 8.8 to 11 Angstroms, wherein the peak

intensity of the d-spacing maximum between 12.57 to about 14.17 Angstroms is less than
15 90% of the peak intensity of the d-spacing maximum at 12.33+0.23 Angstroms. The as-

synthesized composition of U.S. Patent Application No. 11/827,953 may further comprises

XRD peaks at d-spacing maxima at 3.57+£0.06 and 3.43+0.06 Angstroms and/or a d-spacing

maximum at 28+1 Angstroms.

[0064] Furthermore, the X-ray diffraction pattern of the as-synthesized composition
20  of U.S. Patent Application No. [1/827,953 includes values and relative intensitics

substantially as shown in Table 6:
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25 is less than or equal to the upper tine limt for treatnent. The tinme
for treatnment nay be present in an anmobunt ranging from1l to 100 in one
enbodi ment, alternatively 1 to 48, and alternatively 1 to 24. (1) EMW 10-P
fam |y conposVPi2OW21[9056] EM 10-P fani |y conposition aSCHFEHWINEPRY n
conprises at |east one of EMHM10- 30 P conposition disclosed in U S
Pat ent Application No.11/823,129 (its entirety of which is encl osed herein
by reference) and as-synthesized MCM 22 fam |y nol ecul ar sieve conposition
disclosed in U S. Patent Application NoTahldé 827,953 (its entirety of which
£ n 3\ | el

i s encl osed freretn Ib?l eretrence - WO-26108/021795 ;:i-/ Ufgzgogf/p5q"°g
100571The ENM-10-P LECTRAANAL l-gp\d&lnj‘gr(A)\+ et ol o~ Relafiye Intensity, I/l X, Q ci-avd
vik LU T  UU I}J\,ﬂ I>\J12 Sfl Al CTOo tuUl A Ul _yDL L LA —y rrocouaural S0 TV y
d 1 d o EANMA 10 '1 KAavii ~hm e Aol ovunthact 2-AA rat An V. r vy
eSI gnate =] LIvVIivr LU y T \'Al I%J‘; L] U o aAS lellllcol LZCTU g! aTt VAL (1)’
d| ff r act | on lpattern—i nhLZI'Bzii_hQ‘" val cNnaci N hnmyvinn At 19 ! k 26 _and 192 22A 23
herein the BolO Rt ensity of the d- spachng Wekirumat 13 18(
Angstrons, wherein-the peak-thtensity of the d Spacig pthd-rum-at—13.1§ 0. 25
Angstrons i §-atteast ags-grehl as 90% of he peak intBAsPIY 5 of the
d- spaci ng mexinumat 123388098 Angstroms | 1n additiol YPREded ¢ ay
diffraction |pattern of £HEEENKE 10-P nolechlar sieve fuMHbr includes tyo
XRD di st ngLi shabl e ppa&-43 #i%0/ - qpari ng xima at 11.98¥S18 and 9 250 13

Angstrons, wherein the peak intensity of the d-spacing maxi nrumat 11.060. 18

Angstrons is [gdes| €agte §iddbRatt 088 ENRI-PEBK iR &BDbiNorOfsed ABhIwSPRGARDS
maxi mum at 9. 250. 13 Angstrons. Additionally, 'the peaks with d-spaC|n% 10
c

maxi ma at 11756014 gome 06 the SO 3 OAhgaxly sABDIIP e TBH A S EPBRAS TSR ARG

100581Fur tsheryddherabbVF hOsRcing h@nesvet Me ol Materd driReNliMo22 h@icbMpdtRiogcul ar

sieve that has a total surface area of greater than 450 n2/g as neasured by
n

the N2 BET nétfiélated by therieplerastof Kiavalent dgmept orida and taxeleat lemens g¥ifaigan ar ea
over the totavNyubiEGeiptadetiot.ess than 0.15 after conversion into Hform
by exchange with ammoni um nitrate and cal ci nati on, wherein 15t he externa

surface area(ils ¢asidicgompesitonsm o t-plot of the N2 BET. 100591Additional |y,

the EMM 10- Pe@bpt eghé idic Maodidioh ashll Yorahiy alsabdutd@nipaikR Gl hatic Sbigant hat
has a nor phol ogy of taq§lar habit, wherein at | east 50 wt % of the

crystal | ilfe solV@tuller eddipgaiuliatpairgsesrd) deast off SitorRnigagisd &veht Hafitic atith as

nmeasured by thh@oSHMc pidehesally 166 Qal @FgahRABid2suPMAS xR ASH B8 add)c b1 0PEM
preferably at |east 50 wt % of . the 20crystalline nplecul ar sieve havege

crystal thi cRIWeSEPIRIALY IR 28 g Qehie Ad it ad By threr oo 0l BB L'
Patent Appl i qat kdvenNebmplibés@2 ToalD3e of Wte® Rleihbu@dl YetihoWidefhe bisd @methois@ebnber ei n
by reference, discloses a novel crystalline MCM 22 fam |y nol ecul ar sieve
havi ng, in iﬂ@wgé} synt hesi zed form an X-ray diffraction pattern including
a peak atj5d- g% NgTRAXJidHEAcEtration of the acidic composition is in the range of 0.001 to 10.

The following acid concentrations are useful lower limits: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 2, 3,
4,5,6,7,8,and 9. The following acid concentrations are useful upper limits; 0.01, 0.05, 0.1,
05,1,2,3,4,5,6,7,8,9, and 10. The acid concentration falls in a range between any one of
the above-mentioned lower limits and any one of the above-mentioned upper limits, so long
20  as the lower limit is less than or equal to the upper limit. The acid concentration may be
present in an amount ranging from 0.001 to 5 in one embodiment, alternatively 0.01 to 4, and
alternatively 0.1 to 2.
[0068] The weight of acidic composition as used in the solid content over acidic
composition weight ratios is calculated based on the total weight of acidic solute and solvent.

25 (3) Optional spacing agent

[0069] Optionally, the acidic treatment step also comprises a spacing agent. The spacing

agent useful is any agent capable of providing a silicon moiety that can stabilize the precursor

- 18-



25 12.330. 23 Angstrons, a distinguishable peak at a d-spaci ng maxi num
between 12.57 to about 14.17 Angstrons and a non-di screte peak at a

d- spaci ng maxi num between 8.8 to 11 Angstrons, wherein the peak intensity
of the d-spaclVRG'WaXi"Hum bet ween 12.57 to about 14.17 Aﬁ&gf‘gﬁ‘ﬁ%‘ﬁi"?‘ﬂ ess

t han 90% of the peak intensity of the d-spacing maxi numat 12.330. 23
Angstrons. 30100611The EMM 10-P as disclosed in U S. Patent Application No.
11/ 827,953, may be made by crystallizing a m xture having a conposition in
mol ar rati o |inskmddédifoableehading MR EHAOQR DZHSPCT S-HE200 DOOSG-E2BhFabd endd

React ant s Uso%}&%gicg%\g)r red Y02/ X203 10 to infinity 15-55 H20/ Y02 Ito
10000 5-35 .001-0.39 0.1-0.35 OH Y02** 0.001-0.59 0.1-0.5 M Y02
0.001-2 0. 1- 110670Y02 Hxadpits 2f compounds for spacing include organo-compounds of a tetravalent
element, a trivalent element, and/or pentavalent compounds, such as, organosilicon
5 compound, organogermanium compound, orgnotitanium compounds, organoboron
compounds, organoaluminum compound, and organophorphous compound. The
organosilicon silicon compounds may comprise a polysiloxane include silicones, a siloxane,
and a silane including disilanes and alkoxysilanes.

[0071] Silicone compounds that can be used in the present invention include the

-
Ll

wherein R, is hydrogen, fluoride, hydroxy, alkyl, aralkyl, alkaryl or fluoro-alkyl. The

10 following:

hydrocarbon substituents generally contain from 1 to about 10 carbon atoms and preferably
are methyl or ethyl groups. R, is selected from the same group as Ry, and n is an integer of at
least 2 and generally in the range of 2 to about 1000. The molecular weight of the silicone
15 compound employed is generally between about 80 to about 20,000 and preferably about 150
to about 10,000. Representative silicone compounds include dimethylsilicone, diethylsilicone,
phenylmethylsilicone, methyl hydrogensilicone, ethylhydrogensilicone,
phenylhydrogensilicone, fluoropropylsilicone, ethyltrifluoroprophysilicone, tetrachloropheny!
methyl methylethylsilicone, phenylethylsilicone, diphenylsilicone, methyltrisilicone,
20 tetrachlorophenylethyl silicone, methylvinylsilicone and ethylvinylsilicone. The silicone
compound need not be linear but may be cyclic as for example hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, hexaphenyl cyclotrisiloxane and octaphenylcyclotetrasiloxane.
Mixtures of these compounds may also be used as well as silicones with other functional

groups.

25 [0072] Useful siloxanes and polysiloxanes include as non-limiting example
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, decamethyl cyclopentasiloxane,
hexamethyldisiloxane, octamethytrisiloxane, decamethyltetrasiloxane,
hexacthylcyclotrisiloxane, octacthyleyclo tetrasiloxane, hexaphenyleyclotrisiloxane  and

octaphenyleyclo-tetrasiloxanc.

219 -



0.01-0.5 Seed*** 0-25 WMt% 1-5 wt % R Me5-di quat-5 salt(s) Me6-diquat-5
salt(s) [0062] After crystallization, the EMW 10-P product has a
conposition in nolar ratio listed in Table 5. 5Table 5 Reactants Usef ul
Preferred YO2WORPEA2HY to infinity M X203 0.005-0.1 RCUESYPIRYT2A R

Me6-di quat-5 salt(s) Me6-diquat-5 salt(s)

10

15

20

[0073] Uscful silanes, disilancs, or alkoxysilancs include organic substituted silanes

having the general formula:

R,
R——Si—R;

Rz
wherein R is a reactive group such as hydrogen, alkoxy, halogen, carboxy, amino, acetamide,
trialkylsilyoxy, Ri, R, and Rj3 can be the same as R or can be an organic radical which may
include alkyl of from 1 to about 40 carbon atoms, alkyl or aryl carboxylic acid wherein the
organic portion of alkyl contains | to about 30 carbon atoms and the aryl group contains
about 6 to about 24 carbons which may be further substituted, alkylaryl and arylalkyl groups
containing about 7 to about 30 carbon atoms. Preferably, the alkyl group for an alkyl silane is
between about 1 and about 4 carbon atoms in chain length. Mixtures may also be used.
[0074] The silanes or disilanes include, as non-limiting examples, dimethylphenylsilane,
phenytrimethylsilane, triethylsilane and hexamethyldislane. Useful alkoxysilanes are those
with at least one silicon-hydrogen bond.

Catalysis and Adsorption

[0075] A summary of the molecular sieves and/or zeolites, in terms of production,
modification and characterization of molecular sieves, is described in the book “Molecular
Sicves - Principles of Synthesis and Identification”; (R. Szostak, Blackic Academic &
Professional, London, 1998, Second Edition). In addition to molecular sieves, amorphous
materials, chiefly silica, aluminum silicate and aluminum oxide, have been used as
adsorbents and catalyst supports. A number of long-known forming techniques, like spray
drying, pilling, pelletizing and extrusion, have been and are being used to produce
macrostructures in the form of, for example, spherical particles, extrudates, pellets and
Tablets of both micropores and other types of porous materials for use in catalysis, adsorption
and ion exchange. A summary of these techniques is described in “Catalyst Manufacture,” A.
B. Stiles and T. A. Koch, Marcel Dekker, New York, 1995,

[0076] To the extent desired, the original metal cations of the as-synthesized material can
be replaced in accordance with techniques well known in the art, at least in part, by ion
exchange with other cations. Preferred replacing cations include metal ions, hydrogen ions,
hydrogen precursor, ¢.g., ammonium, ions and mixturcs thercof. Particularly preferred cations

are those which tailor the catalytic activity for certain hydrocarbon conversion reactions.
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[0063] U.S. Patent Application No. 11/827,953, its entirety of which is

encl osed herein by reference, discloses a novel crystalline MCM 22 famly
nol ecul ar sieve. The as- synthesized conmposition disclosed in U S. Patent
Application NYO2WABYP 953 is a novel 10 crystalline MCNICZUSPANPIOTRO

nol ecul ar sieve having, in its as-synthesized form an X-ray diffraction
pattern including a peak at d-spaci ng maxi mum of 12. 33+0.23 Angstrons, a
di stingui shabl e peak at a d-spaci ng naxi nrum between 12.57 to about 14.17
Angst rons andTlasnionudh lydrogtre rypeakthatetas ohd spaati of@romx il Aiinprofetablyeirodrs@-120 11
Angstrons, whereif . ak..i nsi.ty of the d-spaci ng maxi num bet ween
12.957 to abourt%rﬂ%ﬁi&?mgﬁggﬁcl’:féfrlresnﬁ?%lg &ss than 15 90% of the peak intensity of
t he d- spaci ngl0&ERT miFhedMNI2123Bys6)I 8 miagslar oevs .of Tiredisdossiy ithiee singleged either

conposition o ent. . L,cat.ion No. .1 7 : v further c ri ses
XRD peaks at %-ag{p%(‘f?%%tr?glxﬁb'rarégpgatﬁ&g.%fgcﬁr%fglca#&%@r}@g%}] %g%mg"s%e ‘Srsobr%)mgnc?/ or a
d- spaci ng Sraxdcneratbadch2@attd, An drestrperiglly. [T0G64D Be dotverynereng @?tetet)(pfrrayre in the

di ffraction pattern of 2 Sy:Nt i zed conposition 20 .S, Pat.ent

aopl 1 oat on R P20k B30 35 R SGUERECARE Lt LOMERR, pnd TurlcBURRL
subst ant i al | yubstnghpwric ionsubabit@o@he P 2010¢ G2 720 DPEFFLUBR OB 50T 28 hdakl e 6

e St A b R T
W VS, broad 3vdght l@s 06 mgikguBir 48ve @mPB at 595°C under flowing dry nitrogen (less than 0.001
10 kPa partial pressure of water vapor) for 48 hours. Dehydration can also be performed at room
temperature (~25°C) merely by placing the silicate in a vacuum, but a longer time is required
to obtain a sufficient amount of dchydration.
[0078] The EMM-12 crystalline molecular sieve of this disclosure especially in its metal,
hydrogen and ammonium forms can be beneficially converted to another form by thermal
15  treatment. This thermal treatment is generally performed by heating one of these forms at a
temperature of at least 370°C for at least I minute and generally not longer than 1000 hours.
While sub-atmospheric pressure can be employed for the thermal treatment, atmospheric
pressure is desired for reasons of convenience. The thermal treatment can be performed at a
temperature up to about 925°C. The thermal treated product is particularly useful in the
20 catalysis of certain hydrocarbon conversion reactions. The thermally treated product,
especially in its metal, hydrogen and ammonium forms, is particularly useful in the catalysis
of certain organic, ¢.g., hydrocarbon, conversion reactions. Non-limiting examples of such
reactions include those described in U.S. Patent Nos. 4,954,325; 4,973,784; 4,992.611;
4,956,514, 4,962,250, 4,982,033; 4,962,257, 4,962,256; 4,992,606; 4,954,663; 4,992,615,
25 4,983,276; 4,982,040; 4,962,239; 4,968,402; 5,000,839; 5,001,296; 4,986,894, 5,001,295;
5,001,283; 5,012,033; 5,019,670; 5,019,665; 5,019,664; and 5,013,422, each incorporated
hercin by reference as to the description of the catalytic reactions.
[0079] The EMM-12 crystalline molecular sieve of this disclosure can be shaped into a
wide variety of particle sizes. Generally speaking, the particles can be in the form of a
30  powder, a granule, or a molded product, such as an extrudate. In cases where the catalyst is
molded, such as by extrusion, the crystals can be extruded before drying or partially dried and

then extruded.
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M VS [0065] The solid content of an EMM 10-P fam |y conposition used in the
weight ratio of the solid content of the EMM10-P fanmily conposition over
the acidic conposition and the 5 weight ratio of the spac agent over
the solid cont@if1’§t!"the EMW 10-P fanmily conposition is P@E{‘@%!“%{?%H%y t he
total weight of tetravalent elenent oxide and trivalent el enent oxide in an
EMM 10-P fam |y conposition. (2)Acidic conpositions [0066] The acidic
conposition useful for this disclosure conprises an acidic solute and a 10
sol vent. The [Q83Wi c Bol ikl &omﬁ&lémmakcdleamvc ofi¢hipflistiporgeny e asiddgs such

as, ni tr I c aCJngIQé{lg er&lmS ?(KI’ Sg aﬁgl‘ng dﬁgigt gnlé n%(!muntaf?onga (()I’I? udre 8F g)ar‘xwogen?s m%i Suc h

as, oxalic acid and acetic i nation i nor I'c acid and
organi ¢ aci d. Val@@reifrélnablptldseﬁlkren@djffdﬁm‘.laissmmtoe Chzgamrtbtl%ml&med)ect'mé]esi':‘cMMeldt

conpri ses at t n

di met hyl sul fang Elﬁé}%@e&%ﬁ%%% e& 21%?@ ué%ﬁlf:hg% atalt ge%ao © Cﬁ% gnem ¢ be
conposi ti on imrtisy pheubstamtgdy dftally. @otatedr@.a rﬂ”lhequ‘ ol doauwmwgtsat@WMg dlfferentldl
concentratio . N

a5, 6, PoRor Rt ke s el R bR pper
limts: O. 01<ﬁ@k@®€bﬁcmﬁﬂﬂn5ﬂwrﬂﬂ2w\&ﬂiweEBWAGQC%ﬁw8megxmamdrﬂ@@@fhém30|d
concentrati Or!hsCR)LLLI@t(J Sjgle 1Je gg) hesnesn R&gx one of the above-nentioned | ower

limts and any one of bove-nenti o upper limts, so long 20 as the
| ower |imit i[8081gss TthhﬁMMrl etysalling @otehelattmyelof thisrdisclostiads wefublas catalyst in

concent r aj on, gay he epra?ﬁg%éf ﬂﬂ;&ﬁ&“&é@ﬁra E‘cgbeﬁ ral%‘ tgzdgga]rb&mz C‘?I}L\J(S%%Qg 1The

enbodi nent, alter nat natl ve 1to
wei ght of ampﬂi?cébséborﬁﬁ%ﬂ(t eeAmpdes Qfslé’drqcmb@mémsmswé mm@ﬁsehtwhmhe&rc atfedively

composi tion wehghty ﬁ;;tg;cgﬁwmzcaly wlidd ﬁglcgﬁéres‘#cvgiét)pﬁul &k&a&uw}gmcﬁ%{ et dic

sol ute and sol vent. tional spacing agent [ 0069
aci di c treat Fempinafospyi I@é ot@ﬁ@roitlgégat%ytgplé)c@ﬁge gprces mﬁedlsg)atbm?gybt@@@m

useful is any,agent SRR GRS m%row ding a silicon noiety that can
stabilize the pfecursor WD 2010/ 021795PCT/ US2009/ 050729 in expanded form

(i.e. havidng(bhe dkdetincl qooy hydakrerbans13e.6bem2eei withdans dsingyefinhestz€d and

cal cined forns). {8y 0} ExaeRligs cmdltﬁgm%ﬂﬁirﬁ; leJlVlﬁﬁ)ﬂ{?' 89id Qﬁ}l légﬁbmatlon a
or gano- conpounds of a tetravalent el enent, trival ént el enent

conpound, or ganog&MAvARLAf domyBardd0°Cop ghaib é@‘h@ﬁ IR UrE A om apeit! 9\/ ol abpuat

conpounds, such ago200 kBARPHdILERT &&gm%my sp%@\rf%a@%wam SRIPOUNAS, about

or ganobor on conpound and or ganophor phous “conpound
2000 hr" and an aromatic hydrocarbon/olefin mole rcmo of from about 1/1 to about

20 20/1, to provide long chain alkyl aromatics which can be subsequently sulfonated to
provide synthetic detergents;

(ii) alkylation of aromatic hydrocarbons with gaseous olefins to provide short chain alkyl
aromatic compounds, c.g., the alkylation of benzene with propylenc to provide cumene,
with reaction conditions including, individually or in any combination, a temperature of

25 from about 10°C to about 125°C, a pressure of from about 101 to about 3030 kPa-a, and
an aromatic hydrocarbon weight hourly space velocity (WHSV) of from 5 hr' to about
50 br';
(iii)  alkylation of reformate containing substantial quantities of benzene and toluene with
fuel gas containing Cs olefins to provide, inter alia, mono- and di-alkylates with
30 reaction conditions including, individually or in any combination, a temperature of from
about 315°C to about 455°C, a pressure of from about 3000 to about 6000 kPa-a, a
WHSV-olefin of from about 0.4 hr'! to about 0.8 hr'l, a WHSV-reformate of from about

[ hr' to about 2 hr™" and a gas recycle of from about 1.5 to 2.5 vol/vol fuel gas feed,;
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organosilicon silicon conpounds may conpri se a pol ysil oxane include
silicones, a siloxane, and a silane including disilanes and al koxysil anes.
[0071] Silicone conmpounds that can be used in the present invention include
the 10f ol | owi W§:20¥P217R2 n wherein Rt is hydrogen, fl uoriP4&/USHYUIEIRY, al kyl
aral kyl, al karyl or fluoro-alkyl. The hydrocarbon substituents generally
contain from1l to about 10 carbon atons and preferably are nethyl or ethyl
groups. R2 is selected fromthe sane group as RI, and n is an integer of at
| east 2 and g@ner alklyptiomof dftemam@eirc@ﬁrbanst 0.galbonrend 0@ 0kne, Thgermdng auplakalanej ght
of the silicone 15 eneraIJ bout
20, 000 and preferabﬁ%qub%u %g;% ’tdg ?)ﬁlte riéo Bﬂﬁldxﬁﬁ ra%é\gé“ﬁ’ni)l \ijutgegﬁelb%(%
conmpounds |ncIudewdmm@&hqhmnwﬁmanﬁﬂmﬂm&hﬁyk@ﬂhnﬁom&bwphénmhmehhyM@nmneome,
e oy 0genst kGBS B0 PY) Nl 295081 008, PRSIV HoBaenS i beone

quoropropyI5|I|cone 1 f1uor opr ophysiTi cone,  tetrac Ioropheny1
met hyl nmethyl(l hy h&yﬂdimoofephepxhe Wh@ﬂdﬁyﬂs oF kquioihms| aldcblphetnyﬂrmldla loogehaimelihly |

trisilicone, 20 tetra raphe Iet cone IV|ny|S|I| on and
et hyI vinyl sili Congﬁ S ngt} &%C%nec%ngn%nb n}flludméd 1rid1vn§1%1£y|o|1 Ag any, co %ma@m &

cyclic as for exarmmplper ahee(cacrf‘emm;;bloctylﬂl)m toiaBout @XBG s pressure of from about 1500 to 2300
octanet hyl cycl ot et 51| OXANPwHREXARRENNL,UE! RLEMRTHGKane and

oct aphenyl cycl ot etrasi | oxane Xt u se conpounids may al so be used
as wel | as si(vi) coresemion hofolipler pdraffict it ma¢fingr odpsom2@is001R] idseibul cosilitionsanes

and pol yquI Oxaneslmlé:{?lﬁogdﬁdlgﬁiuﬁgfnor 1h % lflgc)&%m):!l perature of from abOlft 42F°C to

hexanet hyl cycl ot r ane, octamet otetrasil oxane, decane
cyclopenta3|Ioxanéxmhﬁwﬁhﬁﬂhykd$@rbﬁ&@nemnw1W)mahnﬂlﬂWOKPdd

octanet hytri %11 )Oxaﬁ@cr%ﬁ i E'ty LR @S alb %Kan 15‘[1114&6 ellilg'y Irdcfl g 9&5&%@0&9)&?}&‘31
Rt TR oNane End

octact hyl cyclo tctrasi| oxan exa cyclotrisiloxane
oct aphenyl cycl o- téﬁwagwmuwamschVQEZGQ@ﬁGQI?QSP@yﬁ@EDOQQﬂOBQQQQ&wEOfﬁmn

[0073] Usef ul sil apag %17@5(5{0 o %75°@ran9%, E@%&X?e‘olf%&%b&%%bé‘%%%qggﬁoaﬁa a;

substituted silancs havin eneral formula: Rl erein R
is a reacti vévigr otyp-stage rhYég)cmldmgf@mup%ﬁd&myydrmrb@geqﬁr,camsahmu@ inithrdi ealing

g?e;ﬁnd?é dit L;ﬁ' \l,(\%chét a%%é(bou@ﬁm&o B fRBaiG ARG bIEIRAIRing FarFe Blodf@inRe an
J first btagc usmg the MCM-22 family molecular sieve of this disclosure in combination

with a Groups 8-10 metal as catalyst with effluent therefrom being reaction in a second
stage using zeolite Beta, also in combination with a Groups 8-10 metal, as catalyst, the
20 reaction conditions including, individually or in any combination, a temperature of from
about 340°C to about 455°C, a pressure of from about 3000 to about 18000 kPa-a, a
hydrogen circulation of from about 176 to about 1760 liter/liter and a liquid hourly
spacc velocity (LHSV) of from about 0.1 to 10 h™;
(ix)  a combination hydrocracking/dewaxing process in the presence of the MCM-22 family
25 molecular sieve of this disclosure and a hydrogenation component as catalyst, or a
mixture of such catalyst and zeolite Beta, with reaction conditions including,
individually or in any combination, a temperaturc of from about 350°C to about 400°C,
a pressure of from about 10000 to about 11000 kPa-a, an LHSV of from about 0.4 to
about 0.6 and a hydrogen circulation of from about 528 to about 880 liter/liter;
30 (x) reaction of alcohols with olefins to provide mixed ethers, e.g., the reaction of methanol
with isobutene and/or isopentene to provide methyl-t-butyl ether (MTBE) and/or t-amyl
methyl ether (TAM) with conversion conditions including, individually or in any

combination, a temperature of from about 20°C to about 200°C, a pressure of from 200
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5 include alkyl of from1 to about 40 carbon atons, alkyl or aryl
carboxylic acid wherein the organic portion of alkyl contains 1 to about 30
carbon atons and the aryl group contains about 6 to about 24 carbons which
may be furtheWOSU85ut ed, al kyl aryl and aryl al kyl groXpd/UE¥RYEIRP ng about
7 to about 30 carbon atons. Preferably, the al kyl group for an al kyl silane
is between about 1 and about 4 carbon atons in chain length. M xtures nmay
al so be used. 10 [0074] The silanes or disilanes include, as non-limting
exanpl es, di net hylpiieny2@®D) &Pey, apWERYt(piametl¢inl i hanerant-réodtd pl Sohaheut &nd
hexanet hyl di sl ane, Usef ul Xysi | ane re those wth st.. 0

o1 con- hydr ogen Bond b8P ST YR ARTRRSD Sl TR Rl oh BBy BR D e

nol ecul ar sieves abwit 6f; zeolites, in terns of production, 15 nodification
and character,zati f.mol ecul ar sj.eves, | scribed. in.th (o]
"Ml ecul ar sﬁé@eskﬁ&ﬁ?ﬁ%@?ﬁ?@@“@?“%?ﬁ&E%Efg%gﬁg’%ag%ﬁg?ﬂ@% P%ﬁ%g @Umm
Szost ak, acki e Achdagi nd&idenlof @sisiaonabmpbihgrdon fenp@@8ire SeGomcbidi XI5®hYo. | n
addition to nol ecyl a L emMes r phous tenial s,,,chief si-hihca uni num
silicate and aIun?%ﬁ%1§%fgb,ah§§%u%eéﬁ ég%b %%ﬁgdggrEgnféxgndhggtg%yétm
supports. A nunbehydbgehbpdretenmmmdlorad nfjfrere ebovi G Uesaddéd khdragpnay abd@0 | @landi ng,
pilling, peIIetizhgaﬁﬁp?f§&ﬁ£#ﬁ{@phfq§xﬁm.ﬁﬁ@4and are being used to produce
macrostructures in the formof, Tor exanple, spherical particles,

ext rudat es, pebl epspandnTebhe piarghcdybtatlypitre opowesdarti-sotiveripheyype propfonic
porous mafserial s USE ] S, i . i r
Curmary of these tosi mupdihalkah e o HOhR R @for Ae BLEPRT B idCney
Stiles and T. A HKowhsdigih2delisoDekikeonyl) Reonandd fdlowsd 05 oxig8[o0 07 8icRécohdido it ent
desired, the origLpal, Jighak.tallionss.of the as-synthesized material can be
repl aced in aqgordgngg Wﬁ?ﬁ?fg&ln?§Qes well known in the art, at feast in
part, by ion GE4Ethaisge apiati-bordingragertin Bagcachpredieanrieas withphesroayglicler-orastive
include metal i ong, AYdhOGLhd,0fFon BY 409N REECULSAcallf sBit-ro@TIRM I Ee 1 ONS
and m xtures thereo @_Pabr ?‘f@a(]lpalrﬁ?/n pre erredjpg)ati ns Cgr}g St%orge%?{ééﬁ_ ailor
t he catallytic actfopfaiyng erlutéasy eaiith Geyokno Baietth dve. clber28iofh inewparitohsntireMpD
2010/ 021795PCT/ USZOQ9,PRP4 4R, These include hydrogen, rare earth netals and
metals of Goups 1-17, preferably G oups 2-12 of the Periodic Table of the
El enents. [ 00¥Y) ThehEnnprbont dorsspasting Ré-tntykrscdiisenyaratetred- BPD thersiseinase fgdAr e
when enployed ei thep (8§ @ikaAfS§0s PAM070Mc@Forded BHBLY HerelibyARfRHGANI R reby a
conpound conversi on process shoul d be eneral |l y" dehydrated, at |east

5
partially. This c@ﬁ%5@“@éﬁémﬂ?mhb%@ﬂﬁﬁa@%géfmﬁﬁb@ﬁﬁwﬁﬂéwﬁhmﬁhéﬁ¢ﬁhﬁﬁwéﬁ
e.g., 200% to 595miP nlk -ALMRSPREIE Y6 dioRlekchgddi il &Rs 1@lbdorBhe 2.6-
at nospheri c, sub-atnDsPherlc or super-atnDtherlc pressures for e.g.,
bet ween 30 mi nut esParfdllagdhburecoveriie e gh-&dDbfbyddsgdtian ot Heomesupedlby
the percentage of welight iRgs relative to the total weight |oss of a
mol ecul ar si eve san&je at 595C under flomjnp dry nitrogen (less than 0.001
10 kPa parti &V) prassearadsepenhebieporpaper -4 BPL F8mhSuri®meDepy dr &t ¥ ofrtedNal so
be performed at rpemMdogMPROLAHEE® Cntird9 CheBR! 8 YrckYenBd, aGhH8L Re &l hiralie 0
a vacuum__but a longer tine is reEU|red to obtain a sufflc%ent,annunt of
dehydr at Pon. [ 0078 PHENERMATES 2gd y&tTANI snataroy Welip afesat MM af fepifygmolecular
di scl osure especi gk Yvhidh Hab $ediBlaBbn-c:RUAH0H &Mth AR ca MIMR/SME Q5 ¥Eo GBI PRe
beneficially converted to another faorm thermal 15 treatnent. This

rm by : .
ther mal treat ment24$PhRBMAY §y pervearsniy DY TREDY i dseprorine with desaehentt Brtpilat a
tenperature of atcoh@asihy B@ke.for at least 1 minute and generally not |onger
than 1000 hours. Wil e sub-atnospheric pressure can be enployed for the
thermal treabYEnt" GapPiResshAYr fCrepties &gr @irens asn elga 149r20p Ls Bitomsf faction

conveni epge. The dph@fedBlont HRALABM: EMRerBien @erﬂe@{amdtoa%asaiﬁema{ bMpRedP tO
about 925C. The thernmal treated product is particul ar useful in the 20

catal ysis of cer tAMACHR dROEHFISRIN R BHEROLPEH TREPRt ViBheydrogs oF fier srlysy of
treated product, tespestal MCM-D2 i tugitehdksulRy deRgeMh anthyarBRtisiM h@d B 1S
particularly useful in the catalysis of certain organic, e.g., hydrocarbon,
conversion reactions. Non-limting exanples of such reactions include those
described in U S. Patent Nos. 4,954, 325; 4,973,784; 4,992,611; 4,956, 514;
4,962, 250; 4,982, 033; 4,962, 257; 4,962, 256; 4,992,606; 4, 954, 663;

4,992, 615; 25 4,983,276; 4,982,040; 4,962,239; 4,968, 402; 5, 000, 839;
5,001, 296; 4,986, 894; 5, 001, 295; 5,001, 283; 5,012,033; 5,019, 670;

5,019, 665; 5,019, 664; and 5,013,422, each incorporated herein by reference
as to the description of the catalytic reactions. [0079] The EMV 12
crystalline nolecular sieve of this disclosure can be shaped into a w de
variety of particle sizes. Cenerally speaking, the particles can be in the
formof a 30 powder, a granule, or a nolded product, such as an extrudate.

o o T T T



adsorbent, such as for separating at |east one conponent froma m xture of
conponents in the vapor or liquid phase having differential sorption
characteristics with respect to the EMM 12 crystalline nol ecul ar sieve(s)

of this discl Y832 erefore, at |east one conponent c&&TRE20B0PRPt| al |y
or substantially totally separated froma m xture of conmponents having
differential sorption characteristics with respect to the EMM 12
crystalline nol ecular sieve(s) of this disclosure by contacting the m xture
with the EMM 12 crysiitaink inoldimp) iedividedlly o eveaf s9mighatioh) steapgethietfiemtabout

e Vel SO LA NG OIRANENL L0 e EMMSH S, G LAhd g, ! ecul ar
sieve of this discélosute s usefulag"¢ st (9 range
processes, i nelijdimg rseparafor @&pmdoaegsmlolafmd eycateo thar bt@needohmeghsbdnmene
processes. Specif] les. [ [ Si ON Process WhIC arc
effectively catal ﬂ%éﬁé%;? %‘ﬁ%eﬁm gtg)?iaog i d}kly né“zfé}o #g%qugrroxgilg%nag%eﬁva%?f this
di scl osuréd by i tsdindllo'libehnn@bYdD@maIXId@nntwphctnObm ketonerere, tehiver aclagrapyydniccal | y
active substances ding er _crystalli e.the
fol | owi ng: 15(i )a|‘1<€‘feh§[ LS BbIe bbbl écfr%%fé{lg%%?l‘%% ud m&%%l 98 &S00t 1
| ong chai n ol ef i nsyche. g8 , ti@3d aleefibed vﬁnt h cxapade | om clotmmatwrahs Apptikadhng,

individually or i sdf @ 40C Lo
about 500C, a preggﬁ%z%@?gﬁg@%f 1‘%%%5626) u§ \%BQO(SIOO &%Pﬂl(d% etf’e) a
wei ght hourly spabie-pheiobdias yesofibddrio ntatpignal Aphlicatiort B(?E[EBZQOSQ)OW%lvehkenand an
aromatic dr ocar ho [ 9/ 1,
to provi dlg)yl ong CR) {e%lea&hq glrﬁloeg%{olﬁ%:s& 'E]er can&@g su%gé%ntggn&{)lg&hﬁ gat ed
to provide synt heﬁ@l@@t@ﬂg@@'ﬁt for cxaimple Ualfi@h?émn%ntpglﬁCdmrolhfaT/EEMW/@ﬁ%ﬁar bons

w th gaseous QUflInS, ! GaRLOVLACAAAL! ARl Alddlondr QRBL! Soi6RIROULISy e -
t he al kyl ati on of nbenzene wi th propylené to provi de cunmene, wWith reaction
condi tions i ncl udimagpalkyhdnaghel isalequreds c-g.nsedasivabo pasi it jeorene éronelm@efmataude of
25 rom about 10Cct @Rk, 4RE 4 RO HitchilsOm ARt O 3%1% 3030
kF' a-a, and an aromatic gdr ocar bon wei nour space vel ocit

from5 hrl51 to aboéorlicsynh CTMEPQQOWOQ%éVkW‘P%talbUnﬂm*f conggigiphrag eardesheowdi byi gog
substantial quant jctlisp@eGRE 0%, 3 ok UBRGN at«,ahyi Yethe BRRCANLRELAING 5

olefins to provide, inter alia, nono- tes Wt Oreacti on
condi tions incl udieﬁ’@mﬁuﬁdﬁ\ﬁiﬁ‘é}lﬁépT@tOmbOWr%Qrﬁ/ f@fd?lfﬁ'iﬂnlapfé@ut éOQ"@ﬁ?)é?(hf ute of
from about 315C tgQ.ahauy ﬁ@@@?a-@ oPre%§Sa‘rlH% QL4 &E@H@ @J%ﬁgts %chgloh‘?y aRAYYy,) 6000
kPa-a, WHSV-olefin of fromabout 0.4 hr-1 to about Pu

WHSV- r ef or mat e of basedn Gidutating Hgﬂlloﬁf@ffabbﬁl}t()?t%?(lll i raolgrastlcr@fdymeee of
fromaboyh 1.5 top2:, ik 81%%1‘3 nd e 2BRSI a8 50; WU

2010/ 021795PCT/ U82009/ i v)al kyl ati on of aromatic hydrocarbons, e.g.,
benzene, tol (&re, x| é’ﬁ@e*anGOYné@ﬁ%aﬁﬁ agal, swilt i) oy cHEPK. otodfalkyeneng .

Cl4 olefin, to previgealkyl ated aromatic | ube base stocks with reaction
condi tions mcludmg}b individually or in any conbination, a tenperature of
from about 1688k o EbBaragevcramdanlspeesdudesined o HSpPABS e 2EDEMYSS! B8O
kPa-a; 5 (V)Ln(ﬁl{ekyﬁc@ériaprbsgfanpﬂ)eﬂl‘élt§m ik ilre®laBd loNRr Q6ndRfbMl \éalkp%gl&d al erhaks to
provide | ong chain alkyl phenols wth reaction conditions jncluding,

i ndi vi dudf | yc@werpiRn @We%%’l‘rﬁl“‘r‘ilalfl?%rﬂﬁ s gelhdndivaryt Baghve magmakset sy piode of o
about 250C, ﬁ‘atﬁﬁ@ﬁ§é&ﬁ@m@fzecflft&r@bm% léo'? it 23005 kR8s Aa@NElid §rQloRimMHSY of
fromabout 2 hr-1 to about 10 hr-1; conversion of |li1ght paraffins to
ol efins and %l%%%a%%gs U éféetli%?ﬁ %n‘fﬁ titheh gaturpBy joreyriie Aigin ihadPi @lial |y

or in any co?épatna&a bipitck BNRGY iadIigy AfxrfrEUNsABOMd AdD Gx1dss. 8RO fHQ% and a
pressure of from about 170 to about 15000 kPa-a; (vii) conversion of |ight

ol efins to gH<BNPpREoN Fitafhe q@%{tfs@/bﬁhac|Cﬂ@€'nﬁ%1ng@wn98f YesryBHEs WEsse e i on

condi ti oBs i nGl &litdl Owhitidiavii @y ahdiyio @hangB tlRNYn &AM Mdlot Mlectiit! SITREEALHE e of
fromabout 175C to about 375C and a pressure of from about 800 to about

15000 kPa-a; I FHUOEEIC CUESIAGEOHYF 0B PAERI TESFOT WYY abivAg s HdFBEA? bon

streans havi &gubinibki AloubObf toiFeRBhNhS: aRey §rabRWo ABO0Frodi® BHEPd WBhined
distillate and gas boi | i n range proglucts i n a first stage using the
Iia

MOM 22 f ani |§f°wm*é§bwa ouleiby witgrat RISy G SBFTEES I oRtHRedER PO iRt

G oups 8-10 netal as catalyst with effluent therefrombeing reaction in a
second stage using zeolite Beta, also inconbination with a G oups 8-10
netal, as catal yst, the



20 reaction conditions including, individually or in any conbination, a
tenperature of from about 340C to about 455C, a pressure of from about 3000
to about 18000 kPa-a, a hydrogen circulation of from about 176 to about
1760 liter/|iVeROEMH™Y |iquid hourly space velocity (LHSGYUSIOOVESBR? about
0.1 to 10 h-E; (ix)a conbination hydrocracki ng/ devv-axing process in the
presence of the MCM 22 famly 25 nolecular sieve of this disclosure and a
hydr ogenati on conponent as catal yst, or a m xture of such catal yst and

zeol i t e Bet a, Thabd matceale trnaynbe ondipbiaed Sinfoncdtwrdiynggeuiringi alaydualk), yewpniicnarainy
conmbi nation, a tenperature of fromabeout 350C to about 400C, a pressure of
From apout - 10005" 0 Tamoti Fa o RRar 37 ¢ RSy By 2R LD gt B AR R o
0.6 and a hydrlegencrais; cel detys,onxidef, dia.Oimadbows bBASs for thd casalyB880 id desieabld ot er ;
30 (x) reactign.of alcohols with olefins to praovide m xed ethers,. ., the
Feaction of ot ERT Tl bRl S BB R ET DR B

met hyl - t - But yrevehttbe catNSBEpmnaikiop dowampd pavetchike redtbreds. [HdMelaywbinkers have
conversion cqnditians ;inclydi i.ndi vidual.ly or i i nat.i a
Cenper at ure. o onRaEstEr 8RN HrabotultSe gty e W AP SRIR BB BG
2010/ 021795PQM8352 00900803 7R0urtiog albypuihi2) Gd(bekdoapasitcd WK\ {egr amsid|iedlide per
hour gram zeq] i of..fromabout 0.1 hrrl, t 0 r ar ohol
to olefin rmlqléér E‘g)eltglé) n}lé{]%odngg ? rno%n%a‘lg’oﬁfp ljcb.f%u?pbt %Egégg}e%}’ ‘ii[e;n?o? )%%) q{l(ﬁ:lh%ene
di sproport i oratlinswominphly G8ewmasolmici MsNageg Scrgrdindvrtonidz elagstdrethesandihidhons

5 including, jndivi I in..an ' i of,. f (
about 31507 ShOBH G bn Gl iAo, SETRAIBHE Wi o FIRRE UL, S B,
a hydr ogen/ hydr beescd orthemivestatadsi coigohllf mownd abioitk!lDsubjvoted thdrbbitayelr, gampntt o
about 10 and - UNET - » ) GO i,
preparation o C%ﬁ@% 39‘%@%&?@@%}% 1&0 %1%:{6:} S/%ml;é)glgpﬁ%ﬁg%thggtc%qt glgé)télta!;lls?oﬁrﬁcélhdﬁ l)
propi oni ¢ 10naagang, oxideg nofablypluofimn, by reacting i sobutyl benzene with
propyl ene oxi 0 i | ' s (4-1 ut vl . nol
ol Toued by ook B AR LR, RLEHEFEIAAS o bt LaSRUK s KPR AR AT,
(xiii) uslke agowns aeird-hiterdhl nerhageicalymitie sitieamedneria, oflicamrirenag, wilichthoria,
heterocyclic Sflﬂcp-ﬁéryl]'ii ,aﬁfida\-/tﬁan'a as well as terndt9 gBIQlB@sm:oﬁs IS bhPYERA 2 ngﬂa—f?lt)rigyes
to prepare practical y,sal.t-'ffree reactive dye- 15containing solution as in
Ger man Pat entsiliNpalupmagirgpez S0Q-4lyneint-pegnasie ndyiidamedgyesierispia.by ref er ence;
X1V as the abggspentryf RULRERARLIAY 02ﬁﬁa%qwfh%aeew.ﬁzoayaglaﬁeem(ﬂ%c@a&%)s from
isomers if TDI as in U S Patent No. 4,721,807, incorporated entirely

herei n by refed swemnic\ghiieapyirin vireardety, xvitly @ic comish coiteiy rgeeTom abait 2 t4- TDE
i's contaghed ,yh bo bg'genpﬁf%f%}lt_‘ oggusuglgr, f)eﬁﬂwl%lymeﬁ%@ c%ﬁlp§§'i@\fsepr\é\ftyr&ihnhas
been cation-exchanged with Ions to absorb the 2,6- TDI, foll owed by
recovering t e fornofppadshp tpegrgepf plont 20 to Bbale §brbe af thegrrenosigd- conpri si ng

tol uene; (XV)mo%ﬂot h?h@@(ﬁf?)m%n&am[es SERRS ahbafmndof Wle HUQMbA Lid .ROPELS as
in US Patent No. 4,721,806, incorporated entirely herein by reference,
wher eby a f e&waiiteiged to egingtpgefitad ssgpef eTpientéigdd 2, 6- TDI is contact with
the present MM.Z2nkam |y nol ecul ar sieve which has been cati on-exchanged
with Na, Ca Li and/or My ions to absorb the 2,4-TDI, followed by recovering
the 2, 4- FbI %@Mﬁi@t h desorbent material conprising toluene; xv-i)
in a processfogf| depse@s 09y hie wikr e QUL LBLKA DAIRPIRIV(BROL BRI
fraction 30 obtained fromthe catalytic conversion of nethanofl to gasoline
whi ch conpri §e8nEynvalt MAgeehveatie r etheke oittiaion ngThotiebie Picdctar otfrugfuEsh
hydrogen oveghadactdiblof SkieRlicdt fsin Aregesde YO Zdedsmld kot 1ol &6 WhdlemShiey&e W t h
a hydrogenation netal, at WD 2010/ 021795PCT/ US2009/ 050729 condi ti ons

i ncl udi ng, i FERGCATAMINE GRUITUUSIYSconbi nati on, a tenperature of from about
230C to apoutydRSGeand a pressure of from about 457 to about 22000 kPa- a;
(xvii) in a processes for co-producing phenol, and ketones that proceed

t hr ough beanMéSlm kY heat et surfene | dErnedd « By lse8eprpie YeoR®0Pe ereuisd Ry thsdtisene

hydr oper oxi demafRd-1ell@aBBUEMEhod &idghRs@bkonl ReNBRIMEMYENeP QXA iontiguighenol
and ketone, e.g., benzene and propyl ene to phenol and acetone, bhenzene and
C4 ol efins tBUpEEnl Ké'nﬁhen"éf‘fﬁv&‘é?aﬁ%/ preg ey s, cakpaid yaing jr8log o s BrimEsf-f or
exanple in International Application PCT/EP2005/ 008557, which can be

foll omed by conversion of phenol and acetone to bis-phenol -A as descri bed
in International Application PCT/EP2005/ 008554, benzene



10t o phenol and cycl ohexanone, or benzene and et hyl ene to phenol and nethyl
et hyl ketone, as described for exanple in International Application

PCT/ EP2005/ 008551 g)lxv iii) in a process of benzene al kyl ati on reactions
where sel ect i YO0 e nonoal kyl benzene is required, FGUSIEUEER i vel y
sec- butyl benzene from benzene and C4 ol efin feeds that are rich in |inear
but enes, as described in International 15 Application PCT/EP2005/ 008557,
preferably, this conversion is carried out by co-feeding benzene and the C4
ol efin feed wEmectt- Fﬂélccé&lﬁﬂ)yrsiasumffmdrlh@hpce@eaitsuxifawem isaalculated &y twbtrpematiur e of
about 60C to of t 100C . to, 2 re ne of
7000 kPa-a orlg gngssugé%darea ? gﬁ( Oq’Bm tsurﬁaocglrgfg mscﬁ?ilgetca&b tegp naue mtsllbjeased on
C4 al kyl at i ng(B&gemtasafeneniom about 0 1 to 50 11-1 and a m)l ar rati o of
benzene 20to &4;ahkyl telggasglggln&t fromabout 1 to about 50; and (xix) in a
process for t as, for example, polyalkyl benzene

t ransal kylZat i [0#89] 10082 tblhdmhmlrclasef oo ety sxc'ait mbyylstrgsasured b}sTGﬂzesArsadple (3

i ncorporate t o

t enper at ur es %ﬁ%gﬁ%ﬁﬁg%%‘% n¥‘4w£:1 ht%%%l};}%ﬁan Jess t'(l)llglil/e ?01'?}5:33@}10(} (% l u8 The
processes. Surhghiat ére dried sampleutie sarbutevie tla%mdmanlacd iNhe soébeety le6scoamidu is
synthetic or I I s
Such a5 ol ays e e R4 BE (EREhEC T IEl bl RO EIR LA 2

be ei ther natiif ahlinin derctly minndhorolliging hlenlfeousmxmfcsi}éIaamuwomgleppé@ispubtchp@s or
gel s incl ygi arﬂgﬁhybr()%tof silica and netal oxides. Use of a material in
conj unction e new crystal, i.e. conbined therewith or present during
synt hesi s of MMEM@&LMMQ&, which is active, tends to change the
conver si on a doR] SelIeGth Lna-gi R MR hes WL REIALD %gafa rsion
processes. l ctlrv mat erlya S bsé‘i Nﬁy Serve tgs dccﬁuecnttsoé}% nt rug?r%ﬁ
armount of conxﬁér@ﬂor&l MA S NYR, epecpit oseesiscasded: ¢rat Vi@n@d@év@’Péza*ﬁO%@egmmmed
econom cal |V iadhirder vy b outy the 28 NEYTOINE Ol Lhe
rate of react?ﬁ 1r%ra 0/ 02179 Zg éZOO /0507%13@ se rl}réltlgé]élg elslﬁg

i ncor por dtbed |Mtaéd nﬁ't Eﬂb@ﬁctl‘gﬁlﬁocéu%f\ﬁr@l@h ag0y) MK Spe%@mmﬁeﬁ@dfaimmgadli n to
i nprove the Grushistieaat bhidh ngt;a@cdgaﬁalgﬁtwfﬂp%aecewxgaﬁﬁ@da%% atitidiga
conditions. The materials, 1.¢e. clays, oxides, etc unction a T)ln ders
for the cat altyst2 pylges & SPfepilyeatile, m‘l @}Oowrdiewqe Galﬂeategiszt AhMAS@lgdottconush
strength becayge ggggqg |

cat al yst fromré%élgfrng \Mé%)lr C?erclitugﬁ Bk dq‘gﬂ)%%t S{rabl'pgﬂqung &?Eegg\é?c gli/lpgjlltlﬁders
have been enphdijpetir d@pmlagldyrlmgﬂaya a‘ccpmsltlhelriurspm@wlm a (v s riglay et 2400sh

str engt h 2 f t QﬁO(F%tags X/§re CO e%Bi"heNa{f%ﬁ/IA% I\%gﬁlgr Grt‘Cltl‘ng"fecﬁ! I'aex ldgg“ Ch C r}n‘nqe

conposité the new cry I hc e non onrte and: in
famly, whi ch’arﬁaalmwheelsbpunmlgwdeed‘s h‘é4 -BidbbenChmidzegics ENK-L0eopkmthg aitsl Ht)(hm)nl y
known as Di Xi; &, e Fl orida cl 3. oty |ch 10
the main m ner a? co stl s ha ﬂ%rmsofftrequekgocf |5§|3ﬂ\edﬂzdf€E§MA% néar\e/er or

anauxite. Su odooxclbcaysh &anecbeplmgeldrmgmtaheqmamors Batie @S psek,g. S doyitatd tineed a or

initially su te lon, (treat me modi fi cation.

Bi nders usef l?l% pl‘ﬁ%cr &S hp@gz'lzﬁ(} g‘s%bf‘i{“t“ﬁé‘f ML ?ﬁévffgfw EIRYR Wﬁ&lrff(‘]g{ad

i nor gani @5oxbule$,4 &bl AyfiralyRivis OO sﬂe@tﬁ&tﬂe]tdrrcoﬁd;dmtdn(gﬁotadHt Ithemfnoﬁmgmc@g)f
material s Cr, 05|te Wi {

mat eri al sucEgga‘gmglzl |f%:/z§hg$ L(]g%gh% &) ggt ﬁccgidﬁd u§ B cénﬁlr cdf)‘f’ﬁ £f°bc "ai
silica-thori gyinsigd bpeadsber y-kitawitsid jeast pﬂl&@l a36s pwed Uelds ah@nDakdhs were
conpositi ons uch as silica-alumna-thoria, silica-alum na-zirconia
silica-al unif ?‘Fﬁcbnem a and silica-nmagnesi a-zirconia. [0085] The relative
proporti ons Bfarfplnel y di vi ded EMH 12 crystal | i ne m)l ecul ar sieve and
inorganl mat (i x_var i, de wi t e cr ont rom
about 1 o @gg]dut ‘é@’ ‘BBLFC%WWO\X\%K‘Q%Q&HH [Bf’si?a 18P epiu"tf %I %?q“y when
t he conposi tAppl&ath’n&‘p)@[le&ﬁ3llﬂ9 twaeaddod m b nbﬁ&td&),f 30 g of hevl hangecidindahdPlor 20 to
about 80 wt(V t g Clvrml(f? hg 0t08 6] The f | | ow n exarrgl es reercP

enbodi nent s f“?’ﬁ' e Qg "8 B yHHE Wﬁé’?‘l%t P SHUEEC BB BT ng of
the scope of the invention. Experinments 25 Powder X-ray Diffraction
100871Powder x-ray data were obtained on a Bruker D4 instrunent in

Br agg- Br ent ano -27-



geonetry with nonochromatic Cu Ku radiation. The pattern used for structural
characterization extended from1.2 to 80 in 20. Intensities for R etveld
refinement were extracted fromthe continuous scans. 30Surface areas

[ 0088] The oveVaIP10447¥ace area of a nol ecul ar si eve may PREUSHEEEPRY by t he
Brunauer- Emmett-Teller (BET) nmethod using adsorption-desorption of
nitrogen (tenperature of liquid nitrogen, 77 K). The internal surface area
may be cal cul ated using t-plot of the Brunauer- WO

2010/ 021795P0ObhibSA 094 v0b @7 2°Efioretd thrsT @lht eslid( Bkt weaiselatedrbn filtralibie vexticer nal
surface area |§ caJ q%@&ed by subtracting the internal surface area from
the overall surfdace ared neasured by the Brunauer-Emmett-Tell er (BET)
measur enent . [@42] i diThe XRiripercrmgBigure enremty & Gﬁ&@ﬂeffm asadohipdsing andenbler atof a
nol ecul ar si r TGA. A s IS0 at 200

const ant wei Sunﬁm(: v Qﬁf&eﬁi@g%nﬁsgg%s than wgﬁ%g 5t7ﬁllez(g ue[g‘é) 4l nony glo‘ﬁrre . The
wei ght of % he,cmenegjbesxawpltééﬁj t¢ hieOsdndyabres, thesi- I()f“feé)rtcmswg@d or é|'><thm§a1isorabe5nm

2,4, 6- collldln i s deliver ight s ge and
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20107021795 Pg%yégg Q)%/ t(Q 5%5 %gm region which is indicative of loss in silanols due to reaction of the

25  dimethyldiethoxy silane with the surface. Subsequent calcination of the EMM-12 as-
synthesized results in an increase in spectral intensity in the dg=-110 to -120 ppm region that
might be associated with and is consistent with the formation of interlayer Si-O-Si linkages.
The presence of surface bound dimethylsilyl species in EMM-12 as-synthesized is also
confirmed in the *C CPMAS NMR spectrum (Figure 4) where a resonance associated with

30 methylsilyl is detected (8¢~ 0 ppm) in addition to the resonances from the structure directing
agent (SDA).

[0096] Shown in Figure 5 are the 2’Al MAS (Bloch decay) NMR spectra of EMM-10-P
(top), EMM-12 as-synthesized (middle) and EMM-12 calcined (bottom). Close comparison
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bomb in the oven at 170C for 24 hrs. The solid product was isol ated by
filtration, washed and dried at 120C. [00921The XRD pattern (Figure 2) may
be characterized as conprising a doublet at between 12.45 and 13. 60
Angstrons, coPPe8PdHd?ng to 6.5-7.120 (Cu Ka) and non- dif§&1Ug0a9/058729
scattering between 8.85 to 11.05 Angstrons, the 8-1020 (Cu Ka) region or
exhibit a valley in between the peaks at 11.050.18 and 9. 310. 13 Angstrons
but with neasured intensity corrected for background at the | owest point
bei ng not | esd thdsappchite HMsliodtc thue ppdibptasakpdciee, bams XRDcldagpachageoge ideel | i ne
connecti ng Qy n The
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be bound by apy,thgany. we believe that the preservation of the
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Si-OSi i nk%%&mml%th@ix%ﬁ%ﬂ%&ﬁ fRULk Wpegl%%gwgh Hﬁ%&blﬂ%ld%t«l:ﬂélty SRRELE R N

EMM 12 as-synthesized is al'so confirmed in S NVR 'spectrum
(Figure 4) whagkgroyng alstho dres! pedd deingtnetllow &hw é‘brﬁet’ﬂﬂ}? @Pllnw thes saeet ¥RPeld ( 6E-

O ppm in add Jcln%r@mttﬂb I‘idéecoﬁr‘?e%&(garﬂ%ﬁa Etra%ﬂnhh(?z%éi Yot MrQqidlbd Bkl g 23a8Nt
(SDA). [0096] Shown in Figure 5 are the 27A1 MAS (Bl och decay) NVR spectra

of EMW 10- P Qespriweemilie iptepgrostibyediod ) (mﬁuam &he mﬁ@cmﬂ@c&am% gm

(bottom .;9C meq&lmmw%wwpe%%gls%&zaﬁgw@%%/ 050729 of these
spectra indicate that, perhaps as expected, there is little change in the

aver age Ioca[E_AhM_étrahedral envi ronment upon silyl atl on of EMWH10-P. As is
typically seen for subsequent cal cination of 12 as- synthe5|zed

10
results in t HQ1PY, rrét? W GIEMNHLE palsiesdor KESEp S #tdapS )ﬁ(F/O a@ﬂ[l@ma#]wéwm 1

MAS NWVR spechieHire@ThEMEILE vadkGic ad beemdulityltich Giith @rddylehdho GathEsintche
presence - 0,33 mmole/g of Bronsted acidity. The Si OH content of 0.60

mol e/ g i s cORSEEAM th what is typically detected in NMOM 22/ - 49
materi al 95 Egapplee 2 [ 0098] EMM 10-P crystals were synthesized from 123 g

of water, 4 ﬂ)ﬂ?&l]sogcnzene was obtained from a commercial source. The benzene was passed
through a pretreatment vessel containing equal parts (by volume) molecular sieve 13X,
molecular sieve 4A, Engelhard F-24 Clay, and Selexsorb CD (in order from inlet to outlet),
and then through a pretreatment vesscl containing MCM-22 catalyst. All feed pretreatment
30  materials were dried in a 260°C oven for 12 hours before using.
Propylene
[00102] Propylene was obtained from a commercial specialty gases source and was

polymer grade.
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10 alum nate solution, 10 g of 50 % NaOH, 25 g of Utrasil and 40 g of the
50 % Me6-di quat-5 (Hexanethyl-1, 5-pentanedi am ni um) brom de sol ution
reacted at 170C for 100 hrs. A small anmount of EUO zeolite inpurity was
detect ed. [009921°&Eyrans of the above EMV 0-P was diP§paBEEYO9R*30 g of
1 Nnitric acid, and 0.5 g of diethoxydi nethylsilane. The m xture was
heated for 24 hours at 170 Cyielding 2.92 15 g of solid. The X-ray
diffraction pattern (Figure 7) contained peaks at 13.5, 12.3, 11.2 and 9.4
Angstrons w tMuagamal | ey between the |ast two peaks but with neasured
intensity cor d ackqr, ' bei n | es than
50 % of the p':())lﬁir:tots?atNl?rﬂ%elg “akbq’l%gh %umg ﬁiﬁ%\gﬁ%@tﬁﬁg} :EHr)t%l ac%onnecéjEll ema

at around 11.@sanduré.4; in addition there was a snmall peak bet Ween the

| atter two at had in the cal cined form
20 BET equal 1ol Sl %gglf&tt a 54 n2/g Exanple 3

[ 00100] A %5 @p1034 El\li‘blempe@atecuwvectommc@&ampﬁ@dbemfﬂ w/w%amhm reactoainal yst
was prepared. C t ested. | k n

propyl ene to o}er]n&(‘:uC%rreg%wﬁ%geed rdgtlr/gga nfrtﬁ:(eyhdtl q%gznge g ¥% E)éfgtf " é%%e‘haes was
obt ai ned fr omoatrd e sethetimak made €Twol remb e h et Wagl qodé@édnetstn M@ugnladai into

pr et r eat nent el.. i yi.yal u 13X,
ol ecut ar oi che A Eagarisarar g R Ba ban bY IR o Rl E g TE e
inlet to out I%%)rcacdehm@rfﬁIXShb@ugm agiafy etmtee@tinefmmi@élséerhacwmca%ﬁmgaww 22
catal yst. I r £ £ v for
12 hours lbog\:‘ ovf%qﬁg?eﬁ V%{Dr opyl e 9% %Eefs't E?%%’@CF éébvvgps\éa&b(tﬂ]algo%gg ?r g’%e
commer ci al splé@|CaI2ﬂ§/9 @%tsesﬂcbﬁlerb@ezcaﬁﬂomﬁ@mﬁmlmm graadd. Weght hourly space
2010/ 021795PQI{OH%QQQIIQEQJ;gmﬁ%ltl{coogggl [00103] Nitrogen was ultra high
purity grade and ‘obtained f a comercial specialty gases source. Test
Sequence for A@l@ﬁéf@ﬁatﬁ:ﬁﬂpft&@toﬂﬂ& wn; baoughx®dcddech ﬂ'r&&ﬁrcﬁ@ﬂ@(lé’]a ahhieh X pei Ment
was conducted.in a fix by a .downf | ow
Cont 1 gurati o PRAREie- el 4f eoRi s OB P B b PR e e
control |l ed i henmsot fred rfad 24nhdtes Thie @ra@m;mi at@tedl psdquiibzmedfdro a4/ g@ornesh
was | oaded into t th catal yst as
whol e extr uda‘t“"d“‘f”b%géa“tpﬁ‘f tf’ﬁehlé‘f%’l? d%%tétff)mf%@c'l%% %%thgf ‘ifg‘td Ui i al |y
centered in tchdedrioddEC funderaeazane riow a‘ﬂtiethelatpaalpylsm wiQ inv@gugodcReduc tvlrei nert
sand to fill the int |dsaces ndi tions we 0C,
2169 kPa-a andl Cheda dnaf ned/fgrr 1o3 a ehe ol ar Resu |8W§/\/{§1%C[§1}Sfpm@é€°nh?neh§lfh
space vel oci byerwaserk (hoblomﬂbﬁz@edﬁt]’sb enkr btass ef thedprodhegsdblbin tbd angequt)%tthe
reactor was 94 ught to reaction pressure of 2169 kPa-a with the ultra high
purity ni‘trogen, and heated to reaction tenperature of 150C prior to
introducing the 15 benzene feed for 24 hours. The catal yst was allowed to
equilibrate for 1 day prior to introducing the propylene to achi eve steady
state before data was collected. The reactor was cooled to 130C under
benzene fl ow and then propyl ene was introduced. Products were collected and
anal yzed for 13 days on-stream Results shows that Diisopropyl benzene

(DI PB) over cunene (isopropyl benzene, IPB) nolar ratios of the products
fall in the range of 10%to 2014%
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Clains W claim 1. A nolecular sieve having, in its as-synthesized form
and in its calcined form an X-ray diffraction pattern including peaks
havi ng a d-spacing maxi rumin the range of 14.17 to 12.57 Angstrons, a
d-spacing maximumin the range of 12.1 to 12.56 Angstrons, and non-di screte
scattering between about 8.85 to 11.05 Angstrons or exhibit a valley in

bet ween t bgiimgaks having a d-spacing maximumin the range of 10.14 to 12.0
Angstrons_and_.a d-spacing maxi mumin the range from8.66 to 10.13 Angstrons
wi th measWe&int ensity corrected for background at the |owest point being
not |ess than 50 % of the point at the same XRD d-spacing on the |ine
connecting nmaxima in the range of 10.14 to 12.0 Angstrons and in_the range
from 8.661to 10.MAechlRgsieydipging ip its w:yn%ﬁf@édmar@ﬂ%%ca&me&fawn?na&X fYr t her

havi ng, i H'lfﬂécﬁo@&&ﬁ%ﬁﬁ%&]ﬁﬁ%gz&gksfﬂbﬂg@@@ phdi %&&1@@,&1% MeehnkObiM4. Bito 2158y
diffraction pattern inclu eaks at 3.570.07 and 3.420. 07 Anggtrons

The nol ecOPEHORHALSRIFINg |rr&muzl PinF e (49es Shivi iyl 2 1 nasEoms 289 APhdissToed for m
and in itgafdingiveeted @bk 838 t&-111dY AigkifdnRACr RRibRA $BEN id HGlviali Y ppiak at
6. 90. 15 Angstrons
having a d-spacing maximum in the range of 10.14 to 12.0 Angstroms and a d-spacing
maximum in the range from 8.66 to 10.13 Angstroms with measured intensity corrected for
background at the lowest point being not less than 50 % of the point at the same XRD d-
spacing on the line connecting maxima in the range of 10.14 to 12.0 Angstroms and in the

range from 8.66 to 10.13 Angstroms.
2. The molecular sieve of claim 1, further having, in its as-synthesized form and in its
calcined form, an X-ray diffraction pattern including peaks at 3.57+0.07 and 3.42+0.07

Angstroms.

3. The molecular sieve of claim 2, further having, in its as-synthesized form and in its

calcined form, an X-ray diffraction pattern including peak at 6.9+0.15 Angstroms.
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