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WD 2010/ 021795PCT/ US2009/ 050729 A NOVEL MOLECULAR

SI EVE COWCSI TI ON EMW 12, A METHOD OF MAKI NG AND A
WEPRACES39OF USI NG THE SAME FI ELD OF THE | NVENTP@MUS2009/050729

5[ 0001] The present disclosure relates to a novel

nol ecul ar sieve conposition designated as EMM 12, a

nmet hod of making and a process of using the sane.

R R X

is an MCM 22 f agNDbyA PRTESY OFavsmg; grairasiensRD
features. BACKGROUND OF THI' S DI SCLOSURE

10[ 0002] Mol ecul ar sieve materials, both natural and
El@éﬁgﬁgbhiggﬁgggﬁtﬁgg denonstrated in the past to have
' for various types of hydrocarbon
[008anV erBiOptesddp RClk @t rélaky @S atidat] mbRGulappibvEadmeuition designated
cataligls i nclude any of the naturally occurring or
as FMMVhLi & reethed & mafdngrond culpaecess ef esingethangaings Iaf particular, this
disH&?‘Eﬁ% gf%g kd £Rotvd %d‘lgc%lalr%fﬁg% 08191538516%19 hésﬁﬁ%’ted as EMM-12 which is an
I nterme

pore size zeo
PAQM&&Jﬁmmbnﬁhesﬂlmem@nmﬁgw@ﬁdDﬁhﬁmms|sotypes are 15

described in "Atlas of Zeolite Franmework Types", eds.
BAGRGRQEND OFf IS DISCLASURE O Baer | ocher | El sevi of |
[Od{]‘ZI th Gdidhap Fleg@%‘ten\ﬁﬁ' BB‘th' e SRYs Iy'nﬁfcﬁE %@tbggn Bé’monstrated in

er ence. arge pore zeolite genera has a pore
thespast‘etoo}ﬁavatcata@agtpramjues for Aadogs fyped mﬁjl@girdldﬁtbon\mnyeﬂm Molecular
. FAU F, *BEA,. and fra rk t zeol it es IUP
siee S Bt AP BRCsaR I RS heRarae a0t s SRSl Grebiried synthetic
cryRRlltieZ 8lédubs EiBGdsUdexmBAG 1of, thebd rRblifes. inZRat | Ea@geL,pore zeolites,
VPI -5, 20 zeolite Y, zeolite X, onega, and Beta.
lntemneéraﬁ@mratsezewpbtes,u and spsdl pqr@ zgzln@& alhbgﬁ Ieakbtea apd rtleelr isotypes are
descrl%)?df [ OK][lag(r)fJ Z)e(oght@ Ptra(l)mﬁl‘\ﬁ(?r an’ %EDUWN%'T%VI%E%D A_I]:'LOISOH and Ch.

Ba&ﬂ_'@heHEllbeVE:ER:lftMﬂMtlcﬁﬂ aod Q\bﬁlélﬁ[’ﬁﬂ%ﬂy hy@pozed byt &frence. A large
(1 UPAC Conmi ssion of Zeolite hbnenclatgue).'Exanples

PORSF Zeofcep Bt it s popare sizeentzad dpast @Boytne Pudid gidss LTL, VEL, MAZ,

I

PANGHE PN S O Homehork S0 HEothes BUPAC I Cifion of Zeolite

Noatauiatude)AExkambples ©f tdrgn padeaieblifes Onodudeshazie] offesite, fzoolite L, VPI-5,

ze(ﬁi;% gplg%)é]'tchs gm(%gRe{JpﬂéFl y nsfgllteg]?l:e)g]@tae%gglﬁ glégfzgo ﬁg \ge)lge%ally has a pore
B'%H?H%&Etus" @) to Eé@fﬁ%h%oﬁf 70BhY iRAL&sZ &R dxbRDId MFP@@EL EUO,

ZK-4, ZSM2, SAPO 34, SAPO 35, ZK-14, SAPO 42, Z7ZK-2
MTK- MES ALIG AR PBU,ZIFR j NEVW amldaT)@N fremewekkl type Z'Ephtes (IUPAC

ST N SRR R T EE T S

ZSM-8Y 2SKRIMM B NILoN Mo MIBE t@licaliR® thndSitichligngd, Ats$aall pore size zeolite
synt hesi s froma reaction m xt ug_ngn hydr ot her mal

haSr LRRTISHN fm@@uﬁﬁn%tmlémth@m A iap@ Incflcprigaenagple, CHA, ERI,

Of T{iﬁg w %‘fé frlg%tegvlorke (I:\tIXrII) n%’ g%%?&g?écsw&rﬁ%sﬁn of Zeolite

Nolri&%lalﬁﬁir&byEmﬁpm BEshsll phis@eblitdghiclMd®ZK-4, ZSM-2, SAPO- 34 SAPQ-35,
2010/ 021795PCT/ US2009/ 050729 for use in syntheS|s‘
ZI%%%»s%?@r% ZRol bz, LikevedKniBvizoalite hh.gehapggitenzeqlge T, gmelinite,

Aﬁ}n(? AingRoMEM 49 (U.S. Patent No. 5,236,575). A
ecul ar S|eve conposition of matter referred to as

[0608D! i te. SSBZEeﬁSN@U.4339,FPﬂ@ ecfersMo. a d‘yﬁﬁl&ﬁmGGrY@ledtﬂar sieve cornposition of

nt hesi a reactjon mxture for. hydrothe
ma}%%ei‘ﬁn% {Dggln% a 1ﬁ§gsy - lef taaﬁeélca%ln@?‘ *°r Wﬁ%&?ﬁmd reaction
coﬁt%ﬂmg%écanf’e%{ &felrhﬁe an Rghl B8Botfd HiScH Qcid as dlrectlng agent for

crystal I'i ne rol ecul ar S|eve conposition of matt

symibesedofl the-MCahd6i(UsS. Ratert i, <5,36G2000 7 H@smatl@derrmmm@rle also taught
for hydrothermal reaction containing one or a
plurality of organic addltlvei [0004] U. S. Patent
Application No. 11/823,129 discloses a nol ecul ar sieve
conposition designated as EMA 10-P, having, inits
as- synthe3|zed forn1 an X—ray dlffractlon ‘pattern 10

o, A PN A NN SN o A PN NN NS
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[0005] The term"MCM 22 famly material” (or "materi al

of the MCM 22 fam ly" or "nolecul ar sieve of the
woRNbAZI7PAM | y"), as used herein, includes: (OPGI/E8200H050729

si eves made froma comon first degree crystalline

bui | di ng bl ock "unit cell having the MAW franmework

topol ogy". Awunit cell is a spatial arrangenent of 30

8 G R i BIGUeE TP Gr R-ERLUSPRES: BF. 4.954325) and
ME®R49 tieSFpasRW. lS JR6PESY. A fofdchlagdictd &dmpad@h oftoiter referred to as

entire content of which is incorporated as reference;
zeqlite )Spel-2% WlUay- Bat@nteléIOrré&é@%a}nlsa smhmwds&@mnd rgeqjiogemixture for
bl.o VO 009/ 0507
hy(grolhheegtgﬁgrﬁ%ﬁtlo% nf%lm%% Al 6% fq,u éJr%tmo%)unq ?()nt %QS Patent No.
6,076)408 refoayrtol aﬂgysiial'hﬁe Alayei sive @BRposition Gﬁ‘hdatter named ITQ-1 and its
t hi ckness", preferably one c-unit cel| thickness;
synthesis frem) seteastion %li%v@sfomamrorheamlcré@ﬁm% coBRENEE gBQ PR plurality of
| ocks, "layers of one or nore than one unit
Om%gkf%dﬂ c'ness", wherein the | ayer of nore than one
[0004] t CelS. Patent Apphkeuties Ncs 11628, 126 alischdsac kinngecybackéviegsomposition

bi | a . .
degpedad 5 BIATC TR v 15 SrhWBAR Aot <rap i Bggtion pattern
1ncTJ1§ng3tdas‘f)§élﬁg Iﬂefxu%h'qt‘ 3eKA0D A0 23810, Qﬁ'ﬁﬁ%si%lﬂ§ KSh&fh the peak

be ih a regular fashion, an irregular fashion,
interssityl onthadspamng oraxamym @b ibil k0.2 Anghteoresfs; atdcast as great as 90% of

nol ecul a i eyes made b any [ I r .random
the) pidc AR e 31 Srisae R O Bortg o) Ao BEgRy US. Patent
AppBtdtionNy/ i Ing2u e MY JsEamuickiat 9ROb e@Mpodii&dsdnated as EMM-10,
22 famly materials are characterized by havi ng an
in s ﬂ@;nqmufm exehanged framt arin 1'FSrR§1I1Q1|1@ﬁdn@1’1ﬂr epariisiee Wik cots with MWW
top%aﬂge/i Saﬁ% (%%tallgneg%lﬁ 121519 glg\éejg agc%‘éﬁgg}%&) ﬁ?ﬁcggﬁ tsgga{kmg from the

unitBtel iagdaggdrgnt alnsehd e clh@tast. eThe eaiy@a/lhh@vma@caar Xigvayis further
dlffractlon pattern I ncl udi ng. d- spaci maxi ma at

charactarizeds by ghorasd hi@ pattseng @7 el&ﬁfaore dAf%@CW MDY gk crystalline
mogél?:lru alr?gféetvlg ggnﬁ(‘iﬁg?tgchggag 1Z§(¥ E% g}{ézsgtt%gl%? 1121 etﬂ_ét']ﬁe%rd' ad{ffra]ctlon pattern along
thesfc’é‘dﬁfea'rw @b$ aPateat Applaiaanniaﬁfcd HIMEQSGLKESCIMB mgcﬂyktelhne MCM-22

a ubl et of. copper as the in ent iati .
far%alpa fﬁona?l?%rr SIEYD At iag: gﬁeﬁs piety e@lﬁei '§ ’E]P’nf“?l PR Hiraction pattern

inchRHRY £peANd dBPaARL AR EATPYD 85+@S3 Nﬁ%st?&hi %‘Hﬁétﬁﬁ@ulshable peak at a
system Materials belong to the famly include
d-spBihg thagdeso bctyadn i13.50.to 8boRdddift Ay trodhs @5d a 3@6)discRde peak at a d-

desc i bed 0.9 SSZ- 25 )
SRR IR PR R DT as S, BBisetuhs Peakrleps 3757 R d-spacing
mak 26 ebRdni 17, FUoPeaN £ RRLstR¥as i@ 2&3@1@90% b8thk peak intensity of
(described in U S Patent No. 6,077, 498), ITQ 2
the(dtenactigaekimsm aitld ddaP 23 Maigstcement  Publ i cation No.

ol 18, TR SRR T AT AN

“mUleBulaPsit ensf tho MOVZEDfal[F)), aMidddArdinldacluddsed in U. S

Pat ent No. 255, 236,575), MCM 56 (described in U S .
() pat Ecaur Ssevswlaégfsom Emvmfmrpﬁ(sa dlsgrer 158¢ptal hinqbglding block “unit

Pat )

(des%;& HERRE RN Ml MOEROHAR. AT iy ossmcn o
The aﬂmtﬂ wleach tntiledtirs thode- dhh&npanairspa;ceatoeiesanﬂnerthmcra’steﬂas descrlbed in

VeV 2 Wit 1%, FRAE Fiprae o eline’ § LB (GUBPRB00 L anire content of

di swhq@lqgmgpoqgt@m§&@f&{gel onal |arge pore zeolite
al kyl ation catal ysts, such as nordenite, in 30 that

(iix he mvBpuRe sravesr inzds frame al2ominegy scnomécéegyg@mlﬁmg block, a 2-
whi ch do not conmunicate with the 10-ring internal
pore system of the nol ecul ar sieve. [0008] The zeolitic
materi al s designated by the I'ZA-SC as being of the MW
topol ogy are nulti-layered materials which have two
pore systens arising fromthe presence of both 10
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WD 2010/ 021795PCT/ US2009/ 050729 and 12 nenbered rings.

The Atlas of Zeolite Framework Types cl asses five
walediherEem |y named material s as having this sam@r/Uus2009/050729

topol ogy: MCM 22, ERB-1, 1TQ 1, PSH 3, and SSzZ-25.

[0009] The MCM 22 fami |y nol ecul ar sieves have been

found to be useful in a variety of hydrocarbon

conversi on processes, | es of 22 fam.ly. “
ol Btarona R TG MR s 5w Vi Ui ek s g jmonolayer of
PSHoRe umibéel Pfhickabdd” EiBFedablySbitdc-(Bik eqLihdkndseves are

useful for aIkyIatlon of aromatic conpounds. For

(iiigx an‘ml@ulaw sgvePatada froNp corsmog Geqnd digsas| b}gleiylgablpel@c kagers of one
for qgg ?llr % um{l Qeeﬂ ﬁMck%tJe? th?ré%{ J[hte yer g e th n one unit cell
parP cunene, conpri ep’ of con et I ng

a pﬂhmaieks/isaha& f&dﬁrﬁrwdckﬁlgppmﬁtgﬁ @r Birdihgaat ladsky’xkz@h&ﬁb&tyers of one
aromati ¢ _conpound under at | east egrtlal liquid phase
condniticeh dhighk @f juRitiasls hreag e MoV f@mewpéﬁwomaﬂ ngtacking of

Cat al oS %Céﬁ’]&’é &%ﬁ@%%l&'&&%lﬁﬁ lBF élt?lg g%uﬂr n an irregular fashion, a

nmpoun ransa cata
conpnwses&ﬂnnnxﬂunﬁc@ﬁmeUMEmsﬁmfmm dlfferent
| I'i ne.nol ecu si eves, wherein each of thF . .
(1VPm| chb,arsqleéi\?%gnq @&gggﬂllz]lrr nfardem; éierg}sg)na or 3-dimensional

Ze0kbhBinXtioBf HENLAIS hdNHg thdMVER RAm QAN A ALy I ay

diffraction pattern |nclud|ng d- spaci ng nHX|na at
[0003] 40 DIE M§2M€2215m1t3' 1BFOrieR andh@ad2@zad7byAhgsng emsX-ray diffraction

patitn gging! ERRfninam R Pt 3 3= PhE 8 3 33:0W Angsioms

(ciflRPEAEIRRE Sr hdsyBetdsizB@). 'Tﬁe 200V1-2i ﬁ@ﬂl?ﬁﬁd‘[ehag lﬁnﬁ’e characterized
| SE- FER materials, the forner made from MCM 2

by haviagi 2l Xaay ﬁtfﬁfﬂ@tmgpq’mﬂemca}dm&ﬂ@a% émﬂm%oﬁﬂ 12:%#0 &h 6.940.15,
0 |
S SRS D200 QARRAR TR M B s ABLEREY e

dlfﬁ‘u&:tidnC(&&a odeda0 Qﬁéﬁ&@ﬂiéﬂletrﬂolwﬂ&i‘meﬁt ar@bbtatlicd Qiycgﬁzeﬁlard techniques
crystalline MW 2 ype titanosilicate cataly
uSlPéﬁl%ﬁ' K- 9hq,@oqbéq1, of popw asghe Ngiflsat ragidgion ancf-élt @ffpﬁctqrgeter equipped
Wltﬁag aslcﬂl%ﬁllat%odi?’ c&%ggpzmc}%’s%so% 2ded g&aﬁtﬁs gﬂ the '36Mbction system. Materials
tanosi |1 cate nol ecul ar si eve e structure
belanglt@@@uM(IM 2t ly peclhderdM Cr22pédesaritedrin Ul.S. Rasemt N8. 4,954,325),

PS&} Eé? @tdgfn %F gY e{tez\]%rsﬂlk. 9d@iln§§$ %tid dtg%lrfbgrgd@é; .S. Patent No.

4,888.669Y IRBI1 @ed@ibed O 'E%ﬂma%ﬁ{ WB1bpd3mLse T‘TSP? @Udkcribed in U.S.

“relateéd materials may further be di sti ngui she
Paigohpée.i i ARDAM)f fFERLI Gdespabaderins Iftomaderspabitagt Publication  No.

W B ol 205, & i oot Bftay bty W8200s115476),

MORL RS (dk&ribedg 10SSPachtIgo. MRXSOTRIM) CRICM S490(ddidiBed @ U.S. Patent No.
002) reflection is typically in the range from 14. 17

5,236,512), g‘v,iCM-égt(gi@ngb@d & 15S 7Pg5ntdblg 5302687 KEMM-10-P (described in
[ o) t
% 6\%636)(1& 3A8) g&t 02@;1? oﬂ?@? ]?gz)n@&(?iw 19 {dﬁgc%’;%g% gieﬂgir Ptent Application
Nol 21/824 042)2T5£661ﬁﬁ@ 8d1itents of thé pateitsQde Mhegrpdradyd hekkie by reference.
i ng maxi mum_ corresponding to (101) reflection_is
[0(}057 b. c aIIt iy toj be aEeqiafpd Eher ﬁ&Mﬁé fimllf/dnqlgcwma@ﬁ [dgpegibed above are
dlS((:lﬁ 1?156%682?10 %gn\tzegg}nal-[{\ﬁ g? ec&l%%ﬂ%?ét{l%@é%ﬁt@ sIu%h a%mordenlte in
that dregd CM-Ghndat&tals bavEOl.213ngAngice poskef{slWhizh 8o hiodegm@uflicate with the
] The WO 2010/ 021795P§F/ USF 019/ 050729 follow ng table
OriRghnismey PAG NP AED G RRICEIRE €8 ences bet ween MOM 22,
[00d8M 49Th EMMLiO, ma%@%ss@es?%%gteﬁhﬁl the TRROSE b 6&h oMeeMV@W topology
reported by Tatsum et a based on the existence
arcamlticlny ¢rbd miateaialsrvehioll haRDWSI fofr¢ shstanasrarisangt feamn thagpresence of both 10
d- spaci ng maxi ma corresponding to (002), (100), (101)
and (102) reflections for both as-synthesized and
calcined materials. 5Table 1 ~“As-synthesized Cal ci ned
XRD (002) (100) (101) (102) (002) (100) (101)
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(102) MCM 22 MCM 22-P MCM 22  Yes Yes Yes Yes No Yes

Yes Yes All four peaks are resolved. A valley exists
wheiwezi9 101) and (102), wherein the neasur edPCT/US2009/050729

intensity corrected for background at the | owest point

being I ess than 50 % of the point at the same XRD

d-spacing on the |line connecting maxi ma for (101) and

an%% 2 E?en{bﬁF &%;ﬁt@slgﬁ 1@6%002&/9% yg)ge;)g 8];%5?? lvee diffa\elrelntly named
maR@laeLavinkQhik sané tdpbRay M@MQ@' BRBOE 1Meas U3, and SSZ-25.

intensity corrected for background at’ the | owest poi nt
[0098i ng ThesNIGMaR fBOilygmsicquine smﬁmlnavatbeﬁrhéaugérﬁ@bw@ful in a variety of

hy 0536 R’ ok e SRARF G o YRR b bl B0 are -
22 Y®RBCM-49, MCM-56, ITQ-1, PSH-3, SSZ-25, and ERB 1. Such molecular siecves 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
transalkylation catalyst to produce the monoalkylated aromatic compound, wherein the
transalkylation catalyst comprises a mixture of at least two different crystalline molecular
sieves, wherein cach of the molecular sieves is selected from zeolite 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.

[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
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.

[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)
reflection is typically in the range from 12.1 to 12.56 Angstroms (~7.3-7.05 deg 2-0). 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 2-0). 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 2-8). The



Yes Non-discrete Both (002) peak and (100) peak are
resol ved, wherein the peak intensity for (002) is at

WO 2E8021985 great as 90% of the peak intensity oPCT/H82009/050729
d- spaci ng maxi num for (100). Further, peaks
corresponding to (101) and (102) are non-discrete or
exhibit a valley but wth neasured intensity corrected

rolkfling BEIEAUEG) Rt mIME BHERRD bEEEMIgon MM Emvi-10,

MEMOSH GRNARCTI{aAGsiNEXd RRutdrRI répbPil BNTatluRi2dt alPB&d on the existence

correspondin 002) is not visible. Peak
an@lor fedpent FgXRD {iiTojion St for doplepieimanis cqmshending o (002)
101 n SCr
(ldi)g,hqlgf)?a%ﬁ% %lrgﬁecgloﬁ }or% gl as( g}%)gs Ze n%néiﬁcglc? edcn&aﬁeg%l ed
for background at the Iomesran@unt belng not | ess than
50 % of the nnl nt _gpar‘l ng on the
l'i ne connectlnglq@§hmgﬂﬁga (101) and (102). N@ﬁﬁ@g%d
famlyl|materi al As-synt hesized (alcined Yes
Yee> Yes hN§o2Yes Y?@)YG S(101) | (102) | (002) | (100) | (101) |(102)
MCM-22-P MCM-22
Yes Yes Yes Yes No Yes Yes Yes
All four peaks are resolved. A valley Peak 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
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 is 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).
connecting maxima for (101) and (102).
MCM-22 As-synthesized Calcined
family
material as Yes Yes Yes Yes No Yes Yes Yes
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to (002) and (100) are well

resol ve

Peaks correspondi ng
d And, peaks

wa@rnespendi ng to (101) and (102) are non-di SCPEL/ES2009/050729
peaks at a d-spaci ng maxi mum between 8.8 to 11

Angstronms, wherein the peak intensity of the (002)

is

| ess than 90% of the peak intensity of the (100)

rn 49-P—Ne Peak bUIICOPUIIdI a1 +6 (OUL} HSs—ot
e§| e Pezﬁis| codehhdinkrte €0(2gaks (0 rRsRlcugcspoAdivald €)02) is not
8>U het weefesolyd®1) and (102), wherigbR. Ah%tﬁ@@ﬁr‘éé Béhks are
?ﬁ@§n3|ty corrected for background qggﬂagi oRRisHetween
AppiMg | esg, than 50 % of the point a rein the
11/828pagiing on the |ine connecting max a1léa co%%abdﬁn
(102). . S%%H%O}{@ﬁlg\{g fl 0\@ and EOB? kt}ac eScP Po%vesp point being
(002) 13 dflk&i? eﬁs fat @3- d a%?](b pejnt at the
corres p% hﬂgm bRt '8 {o°11 eso sarne "XRD d-spacmg on the line
Angstroms, wherein the peak intensity connecting maxima for (101) 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
connecting 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)
MCM-56 well resolved. Peaks corresponding to is 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).
MWW Precursor (US Patent Publication Calcined (US Patent Publication
material 20050158238, Fig. 4) 20050158238 Fig. 2)
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peaks corresponding to (101) and (102) are resol ved or
exhibit a valley but wth neasured intensity corrected

W0 or102i0kfyr ound at the | owest point bei ng not BECEHSNI/050729

than 50 % of the point at the same XRD d-spacing on

the line connecting maxi ma for
corresponding to (002)

naal

(101
is not visib

ANy r nonanAl +n 10N}

o vl |

) and (102). Peak
| e or as a shoul der

nnnnnnn

| SASIC 1A

And, peaksgeconrespondi nyet 0

ney
rocopurigrity tu 1 1uyj)

(192} a

hut \l\l

\IQI | a\

o VWCT 1

CSoSUl vVOU.

nd N¢ 10R) yasse

fh meas

Yes Yes

r esol ved—or—exhib

i nt ensi

bei ng netisgnRat&h (i @ﬁrbng 010%) ofhdrbig

XRD d- $
and ( 1(
vi si bl ¢
Peaks ¢
non-di $
i'S not
resol v

I"\I t 4
A L>A%AY

A1 RAf peks et Ifemlv&mk@m@y nd

Biecxln%u% 15439 aa?reeea meCtin

% I und at ﬁlee vzlgsg poﬁﬁ@&rﬁ '188
Bé??d/ o9 ﬁfeovognt&?glegﬁ
Sge‘:%% p thegme cepnget IB%rr

VIaE{pg

Bihkend §+42%ds pondi ng
>d. Peaks corresponding to (1

abniyherct prastardRkdlled. A
p&h‘ll@ eﬁfststbeﬁve%ﬁ 1) and
9({1 e IP{he Nred
ngl rde®d 0 ba kground at
o X pomtebelng 28k than 50 %
lafﬁmlﬂ tttlbe RD d-
ts(ga 1180 esluwéqopnectmg
9X1@m oy (102) angk @02).

non-di $Crete or exti bit a val t ey but w tiT measur ed

i ntensijty cBracersped. Catel bbabkgt bund athlh@edm&OSQm%S Fig. 1)
bei ng mot—tesyg tham 509 of the pornt—at—the saneT XRD

d- spaciingYem theYkts ne c¥amedti Ngs maxiYesiNbor (YkB81) | antks Yes
(102). — MW ratert+al Prectrsof (US Pat-ent

Publ i cg

Ti-MCM-
22

1Al DiouR FEES 15238 forfSidi =4)06.

All four peaks are resolved for Si/Ti
higher than 70.

Only three peaks for Si/Ti less than
70.

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

[0012] It is known that crystal morphology, size and aggregation/agglomeration, or new
x-ray diffraction can affect catalyst behavior, 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.

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
deg 2-0 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 measured intensity corrected for background at
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Cal ci ned (US Patent Publication 20050158238 Fig. 2)

WO 2010/ 021795PCT/ US2009/ 050729 Yes Yes Yes Yes No
woremonersI¥es Al four peaks are resolved. A vBCT/E§2009/050729

exi sts between (101) and (102), wherein the neasured

intensity corrected for background at the | owest point

being I ess than 50 % of the point at the sane XRD

o S L SRS TR bR on e
comREMBEMakihihlih tRE f’angé 82)0. 1988120 '}Aﬂg@@ofﬁﬁ eSPI7ed deg 2-0 Cu Ko) and in

intensity corrected for backg:goun at the | owest point

theyengryfrora sttt thd - 1S0AngsEpms HED. Hdi degad-9 Chik®ame XRD
o PSSR, SPTBSSLON IR LTS Bt i
ha¥aag,Gh e ds-61HREDRA 582 38d i @lciddd fo@SanYESay diffraction pattern including
peaks at d-spacing maxima at 13.5+0.25, 12.33+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
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 sieve EMM-12, the method comprising the steps of:

(a) providing a mixture comprising EMM-10-P family composition, acidic

composition, and optionally spacing agent;
(b) treating the mixture at treatment conditions to form a product comprising as-
synthesized EMM-12; and

(©) recovering the as-synthesized crystalline EMM-12 molecular sieve.
[0016] In other embodiments, the as-synthesized crystalline molecular sieve EMM-12 is
further calcined under calcination conditions to form calcined EMM-12, wherein the
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
3.57+0.07 and 3.42+0.07 Angstroms.
[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
6.9+£0.15 Angstroms.
[0019] In yet other aspects, the EMM-12 molecular sieve has a composition involving the

molar relationship:
XzOgi(H)YOz,

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

Y is a tetravalent element comprises at least one of silicon and germanium, and n is at least
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Yes Yes Yes/No Yes Yes Yes All four peaks reported

for Si/Ti = 106. Al four peaks are resolved for Si/Ti
woegheri7dhan 70. Only three peaks for Si/Ti | eBGI/URAN/ 050729

70. A valley exists between (101) and (102), wherein

the nmeasured intensity corrected for background at the

| owest point being |less than 50 % of the point at the

oo TR B3 S0 e RSP T B A Formut, on
anfREARY9@¥ind & #E8n2HO0MRY bESAHEOR: AGH NI ROL, QR folwsew
X-ray diffraction can affect catal yst behavi or,

especi al |y regardi pgo6at aixst1-ant kvbt-yyand stability.
There is, thereforg(‘?J a ng\g%ﬁgor%%e% crf/st alline

nmol. ecul.ar sjeye c ositions and nethod of making such
WhABRIM & 92 LAl o e Tttt o B oty PigABsmOisty. In a preferred
em?ﬁMﬂ%BE oG bl #hddk ?m ISB’Q%%/II\%]A ﬂrgfe%:fgﬁfrgfl?mghmfosabout 50. In

I's di'sclosure relates to an 412 nol’ecul ar sieve
sothaypiefigred embadsmers - X ynelnesiune dnd Brissidineh.i n cal ci ned
form an X-ray diffraction pattern including peaks

[0024Yi ngnasaine gabpaignamtsx ithe MNIM-thsalciggd emelecular sipve das a collidine

12 57 Angst ©6..15-7..05 deg. 2
e T B e C e
[00219St I'PHBBe and -ofref -fRRtsLOF BRGresclt (avelidon siaNdbecome a&parent from the

non-di screte scattering between about 8.66 to 12.
follwgsg depdedodesenirtion; Figarapatndeappendcetai@en t he peaks

T ' [ jRcthe range of 10.14 to
BriR¥ PE s ripTROR. AP jiis! he T ange of 10

[0(12—2i5 packipgreeshioy hd Kmt%ﬁ%éd’mﬂ’no& 16fegtd@ 210 ofl Bxample 1.
stroms (10.2-8.7 de? 2-0) bhut with neasured

[OQAZS? ens]figg,rec?oq,l}og@tta@ PpisER Qlf SegMM-12\ggfcined product from Example
24795 PCT/ U 11h ' ' . .
1 ﬁ)%gtgfng, fhé ﬁlg%lél ﬁ%ﬂ@%?ﬁ QA 2Rrid Gnidﬁ}’éﬁsatndpﬁé rb%s%?e'dngersmn without

ss t 50 % of e point at e sane
trestnepagomg on the |ine connecting maxima in the range

OB s S T T Sk o v
syﬂt%i%d%to%),%ﬂi@?%i&ﬁé) and EMM-12 calcined (bottom) for Example 1.

[0025]  Figure 4 shows °C CPMAS NMR of EMM-10-P (Example 1) and EMM-12 as-
synthesized (Example 1).

[0026] Figure 5 shows the ”’Al MAS (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] Figure 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.

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
inconsistent with the present invention and for all jurisdictions in which such incorporation is

permitted.
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[0014] I n other enbodinments, this disclosure relates to
an EMW 12 nol ecul ar sieve 5having, inits

wa@gsisprt7hesi zed form and in cal cined form an PET/EHF2009/050729
diffraction pattern includi ng peaks at d-spacing
maxi ma at 13.50.25, 12.330.23, and non-discrete
scattering between about 8.66 to 12.0 Angstrons or

ibit.a valley in between fhe peaks at .11, 050.3 and .
oGO8’ o W tisite e SRS Tk S B Ro B ey Rl pin, ranges
frohPinyDBGKOIRNNY afy upfe [INAVBRLcoRRMatRE WEI Ok il R&Stivh@Abodiments

50 % of the point at the sanme XRD d-spacing on the

of thendisclosie drvhgearodesasibedawath narteawtity it 080, begunglestood that various

othgir %%%‘if%c?étié\lq \‘?’vﬁl{ ¢ ap e{rgrgtltg] ! c%%”a%rregcﬂp Oglla{l’ée BY Shosk hsﬁ(ﬁled in the art
di SIOSTrE T &latedPRE a et fiod of Fanuf 46 ur?"ng an as-

withyt fpaitigdren Yisd glitil arl sopeoiirrdisiave. B\dvbilizhgl§, ieis not intended
nmet hod conprising the steps of: (a)providing a m xture,

thag g}ﬁ)s{cpm ﬁ@ he\alaimg appgngles! |h§re{gq)h?) bamteq é¢ theggxagiples and descriptions set
for%g 2{@)%?1 HlLO Pdthéf{'tﬁato%ei aoRld ¥e TRAGHRE a%ggt{gohlgia%slin& aslll ttl&e features of

reating e mxture at treatnent con
pattotabicanopelodwhichaosipe irsithaprassnt diyoiddues iiazdadibd/MH ¥iturandvhich would

c)recover.ing the as-synthesjzed crystalline EMW 12 )
be bEpEEa %qulg%@%thefeeghﬁlme ShHET metﬁﬁg’ait‘_?rﬁf {e ing ﬂ“ﬁgcb?ure pertains.
[0031] SynAg‘%&l:dzﬁ{jﬂgg Xﬁ%&i‘ﬁéa‘ﬁﬁﬁ, Rl @aH! @antivRye L2316k § in the sense

fu‘rth'er cal ci ned under cal ci nation conditions to form
dessabed mettic EMNRSIE Zaghier iamewiogk Peal @00kt i on condi ti ons

0BT WP B P e Whe® Sgn R Beattc rRy v s wed asin

CheRIR asPEsdiSscrinBNFNMVE1(3), Ml (@gg)ar sieve further
conprises, in its as- synthesized formand in cal cined

- W 1ogjatterict i on pattern includi ng peaks at
70.07. an 4 £ Angstr . 8] er .
033570, B PR SRS SRR LB g, 40
relative irgeidsticss yphithe dineed 11 Qr wh@d dthic Ningalsity nefd tHeokttdong@Bt line above
X-ray diffraction pattern including peak at 6.9

0. 15
bagkgraingde s s paytey] 3snl UPetvesy Aefvedsiidle the userd aEmpfilefitting routine (or
A A " ( . r s
s BN A MBS 18 SPURS0E BTN 80 LR poluciution
cffedte fBint reboivprinteestied alcegasdn onerm$ oéilthovsyribmls Mooy strong (greater

ol IR Yol ot 95 L2KEL ST SR SORELS63 40 nd
whRakt (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 appear as resolved or partially resolved lines. Typically,
crystallographic changes can include minor changes in unit cell parameters and/or a change
in crystal 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, nature and degree of pore filling, and thermal and/or hydrothermal 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,
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.

- 10 -
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WD 2010/ 021795PCT/ US2009/ 050729 about 10. In the
as-synt hesi zed formthe EMW 12 nol ecul ar sieve has a
WO 201002195 on an anhydrous basis and in terns OPCTOR289/050729
of oxides per n noles of Y02, as foll ows:
(0.005-1) M20: (1-4) R X203: nY02 wherein Mis an al kal i
or alkaline earth netal, and Ris an organic noiety.

ferrg enbodi fro about 1
0051 5 PEEG S R E é?@%%ﬁ@lefpf st P8 b ERses SERD peak with
clehﬂ?r %l@ﬁ'ﬁ‘e e%f&ﬁe[x@ﬂuﬁ”%@dhni@ Rt Jeast thd @hedMUNaddebickground noise
icon. [0020] I n sonme enbodi nents, the EMMV 12

levehl ci ned nol ecul ar sieve has a col | i di ne adsor ption

[O%Sam ”I"I%/ t%f a"ﬁﬁ%ggﬁﬁ 1’50 aclif SI‘I%I ; dop g&s i a%(R]jagsc' used herein

meRfiegRaks vt iao Ehoi‘abain[c tpe@maeuﬁmazéantthémo (eubdstgswe points either
10f ol | owi ng .det ai | ed descri ption, Figures, and
CORSHSRH A ECIEI ST SBRNEEYBRSOREPTION (OF StRMBERN UREithin nmse)

GB822L P 3,800 DR DD RS o g s

XRiaptak(s) vdfich e nﬁmmmsaate((umesblmdjduct from Exanpl e

S P e LB SR s 200
thd ﬂga&Jthng'}[a%l qhq\P@ rﬁ&@ut%gghteg/ﬁ? écﬂ&% Q?%&&r% at the lowest

spectra of as- synthesi ,
poinfrbelaheen daﬂpdeg/lma&an@aﬂl a;henedgf( bot © d;ﬁ)to flar() ERrgatpoie dand in the range

froErgg ﬁg']p F IQ)u 3 éﬁg s[%%ﬁ\l\f feip%g%eq:%t ]%I,egsl t%g dils?/%gg Spﬁ%eef) the 2lgwest point

(pdn@toig@nﬁ' @rpﬁnﬁ (g&a%) bh Qhe?ﬁﬁé- oMz bBkefhndeeaydtidNMe at the same
ctra of top), EMM 12 as-synthesi zed

cﬁ@ﬁ@}lg aﬁﬁleéwmmﬁalwlnb@) Thodistampe befveex deppadntth and the point

pJthIO I(llag 'if{gg cgnﬁ&?%g dl%gawg]r@'\/;%ﬁ? EI? &t %ﬂ%\g& E(W;(%lz 0 Angstroms

andat ter mn@é filohe 8 BlYIb 112). Bahapaeangitotiy hme NORD Exapieing & the lowest
(bottom and the original EMA10-P material (top) of
poipy fppresentedas ApETAI LED DESCRI PTION | nt roduct i on

%&Q&%éﬁﬁ\hat@?%ﬁﬁ@ 1@?8_?_{\‘; ngltoﬁloijgat 'UE”S test

[0039] 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 having a d-spacing
maximum in the range of 14.17 to 12.57 Angstroms (~6.15-7.05 deg 2-0 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
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 2-8), 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 2-0) and d-spacing maximum in the range from
8.66 to 10.13 Angstroms (10.2-8.7 deg 2-0).

[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 13.54+0.25, 12.3340.23, and non-discrete scattering between about 8.85 to 11.05 Angstroms

- 11 -
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or FOUBH M ADL R A ﬁmééqoﬁg%%ﬁﬁéﬁoogﬁ%ﬁ”%d 3T C Ragrroms but wit

mcA§Ured htedstP @8Fcdtb® mrad&)ék%r@w atl th81dwdse painy b&iRPAGt lekdmthan 50 % of
are contenplated. While the illustrative enbodi nents

thegpointa e seno St dupaeinseanthddine rdobeedting trpxima at around 11.05+0.18
an(P?ﬁtliG% §t¥d it will be understood that various
Frcations will be apparent to and can be
[004afdi [v ﬂﬂi&ﬂer ayibédinsetss ticl dodtpdsitioh NBatedt tof EMM-NO Ylirther has, in as-
departing fromthe spirit and scope of the disclosure.

synibesiricdi R yandjip qakcingh form éﬁ dedit ﬁﬁfrafttwe RS e sfudinge peaks at d-
i
spiyil FGRANE OL WD % & 0 Aeh Sy FEEMPHES ctBbtimens, the
comb@snmrm hetteafsEYived?2 dertlen masmﬁas-lsmghﬂlztedtfbﬁnfaedlﬁm casined form, an
tentable novelty whjch reside in the prese
fiprppat Ieﬁ%‘fnﬁgidﬁé Iéﬂal( af PGS %cﬁ:ft%é) g{aAngStmmS In yet
futﬂfe? @ﬁl%gdl?&n?sqfﬂevc%hﬁ)%lﬁoﬁ ReRRPLF BYINV I'lgsfﬁrtﬁé‘r' Hak & ak @yﬁtﬁ@smed form
art h’the di'scl osure pertains. 10[0031] As used
and r m tzﬂcme@rﬁ@m fancatrayodiffradient pettarm’ ﬁuchmmmpdaktay Pespa¢igg maximum at
ﬁgs\gpt h[e sense described in the "Atlas of Zeolite
s, " 2001. [0032] As used herein, the
[OMQFberllnrtﬂhéirCelﬂﬁdmlrﬁ&fts tthe chrepdsadircmAidd F EVIRUPS hbs it §&8ynthesized
as in Chem cal and Engineering News, 63(5), 27 (1985)
foryn mel/inpesiqirad forms enatrap diffragticsrpaties] ipolpgdingnsaks at d-spacing maxima
l.
anéi Pel%%{\% %&ggltlg eﬂf]h3e ! e%Sd (tl\?%éfﬁ‘? %%g(% es—R@ﬁ, e%rﬁieﬁ%{r\?cﬁge%?@ scattering

bethwekd ,abwfteg 85 thel.optensirbis @iv- S}'I er Sil[lbi‘ﬂ geddllcl iin®calbeMeahe peaks at
back counted as were derived wt

round, 10, is th
11.0p%0. E% EWo$) ande}. %,in-,q B Wy |Arr@8trr%§ Iﬂwewt% meagpemh itensity corrected for
vat [ i A € r
baghEFduRl s i RAARE pORTbeind #0141 R3S 1 95 gl WECKYBELatle XRD o-
spacitgeonstht ilies canrecgn gy maxinm 4t ercmnd afl.05he. 18 ynd 8133+ B3 Mg ytroms.
strong (greater 20 than 60 g S=strong (greater
than 40 to 60), M=medium (g %%? r than 20 to 40) and

VEVe a1 drilah & #Spacidd (SNoul d be under Rkpade Ii@dsity, 1/1, x 100

OITTIaCIl (?I?>08I§112I5§I EO as Si gl e IIIIES rray MG\%ISI of

r*llfforonr\ h S |n r\r\/cfnll

fre-t+pte pRthg—Hhes—whirch—uhder—cert
conditi n%gg >IIZJ ZS\I’N c

CT yoUr i 1O

r*hanmac 5 i?AIQ;M as_resoql \/an or hF]I‘I‘I all \/W‘_(Scnl ved

lines. TUbliél | v8.66r ystal | ographi ¢ changes c¥Si ncl ude

m nor chan§dst DA5unit cell pafameters and/WiMabmhdnge

25 in crysieb+9yRretry, w thoyt a change wviS)éroad

structure.3 nepogn nor effects, Including changes in

refative Iﬁ&?@%ldé es, can als¢@ occur as a rq\qu\;g or

UI I I ererices 111 Ldll omn—cort Blll I I airrewor K COITPOSI lI OIT,
nature and degree of pore fil | | ng, and thermal and/ or

[00ag¢lr otihesth@d cibsdifichits, YhesmSdvan@emaiter of EMMICID Gfither has, in as-
patterns can be i nd| cative of_ inportant differences

syiilaesiged nformtaad; i) alcingei form; én drsay dfBagtion pedispnichyling peaks at d-

iRl B BP0 BRI A TR psdar v andiems: n vet further

emBodimenest Eheoummpodmoe anvteo afl EMMt Refyrthxhiids) ined-gyethicsized form and in

w d of a 50 .or nore al f hei ght detern ned
Cala@e@gor@% ARG, ({1 1{fragtipy, gatfsry, Iﬁfﬁlﬁﬁn%%@mﬁ Hrpacipy Graximum at 6.9:£0.15
AnRs&hd 0E-M, ¥RadP 1R/ R RAARPEHHYFZRQY, @ROA position matter of EMM-12
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[ 0035] The term " XRD di sti ngui shabl e peak"” as used

herein is defined as XRD peak with clearly defined
w@eak/omasd mrum which is at |east two tinmes of BEEUS2009/050729

aver age background noi se | evel. [0036] The term

"non-di screte" peaks (also "unresol ved" peaks) in XRD

as used herein 5 neans peaks having a nonotonic

rofile.in-betyween them (syccessi.ve points either.. :

fu h Sl}ag,t éthtals?yﬁlt\r(\?%‘qf%eéis ?q{al Bd 13, Sﬂj(flﬂ@d 29%) atbr%k-ray diffraction pattern
incUREREHSKRY d(s?éciﬁg ANk YENd6 Wit ¢y &ngs%ﬁﬁ)(w-mp%hgﬁe

term"discrete" peaks (also "resol ved" peaks) in XRD '
[0044] us e sparepisfarmdnemixrRbnpetakihe) Xt diffragtonnpttern of the crystalline

non- di scre ypr Lved) . lFigure 1.9r ical ly. -
B TR A2 SRR ek UL PP G S T e tited i
TakleQ. of 10 the product of Exanple 1. The neasured

intensity corrected for background at the | owest poi.nt

(00481 we et @mepeebarimesisi e Xwex AETpeiegeraermof the qrpstalling molecular

S IRTE oL SSILR RPAGPRUAAR Pyhuth Al Anesroms

[00di6¢ | oiwesime @intbod{npmits)ttha) ENivEH 1 2 hexhiiaisndn Epadrtinh)y aigh collidine
the |Iine of the back?r ound correction line at the sane

nuiRes Qf- paten than 90 pRETsaescbly reqigidhw 2@ umplgs/g, more preferably
| St et t he ' t [ i

ol SRR RaBTIEED g P PAC FoRBtiy DRI Al MRo{ ROV, and mos

e D e L

and h20 juonkeste fpoMEMiX. r epr esented as A. Conpositio

- - “d

) S ) o, .v‘.'.‘ 9 5ot 5 - a o <
[0(f4‘7! m angk 4syRtcGizQEEMMINM m@Bcufar @ cthitERATIHAY disclosure may have
pattern including peaks having a d-spacing maxi mumin
a compositipyen ¢frms 4f Miple BtigPoBKidesyst rons (- 6. 15-7. 05 deg

iz n ot = )?(73%?918 %ge?rgﬂgeé‘lf ﬁoto 1%'“?1 . 9%38 g?er %ﬂé&?fcﬁpn% ’ )SIS mcj (ran g

2- B)/X,0uahthasangé £ 805431, aadd non-di screte scattering
bet ween about 8.66 to 12.0 Angstronms or exhibit a

val Ré¥@ninpls wegnot hd- peaks havi ng a d- spaci ng naxi mum

41t h - t _ 7-7
oy Dol B DRRyRE S MAREAT Bl e may b
prepaded ymcaldiniipe as-syiglecsfze 0 MNMM62 tunddiO cdISindNi@s tomtiBons to remove at

(10.2-8.7 d 2-0), such as,. at 9.310.3 Angstrons
leawgﬁ%npg%emg fepiplado Refenn the asownihgsikest MM 13t

PrddA& 4%}% Egjm_tl§bei ng not |ess than 50 % of the point
a € sa -spacing on the |ine connecting
[0039% p aclinrsgmeeeibmdmeénts, tthie disalvgereatlakl .td 4 mpashdRofOmanufacturing an as-

syt S i disatab o B 32 G R P e st
2Oty L OBARARs SOTBGICRALIRILS eabier EETRAR! ibositon and acidic

cal ci ned cé@pmitied) optis@ylydi sphéiaghgenn, pattern i ncl udi ng

peaks at d-spacing maxima at 13.50.25, 12.330.23, and

nonyghi sc E@Et&lﬁs@l@trﬁ&fdr@ dt ReitMBRNcAERIs B 8tnt ® ploulBcomprising as-

Angstrons 12010/ 021795PCT/ US2009/ 050729 or exhi bi t

a val | ey symhesezoddddM-hd apdaks at 11.050.3 and 9. 310. 3

Angstronms but with neasured intensity corrected for

backgr ounctomtritghbe hovdesttegeiystallpe mglender diess t han 50

% of the point at the same XRD d-spacing on the |ine
[0458h neclnispaemasteed embedimgnt. the agsmth@ized MMz 1Disagade by a process
Coéglgahéons. 5[0041] I n further enbodi nents, the

conposition matter of EMM 12 further has, in as-

synthesi zed formand in calcined form an X-ray

diffraction pattern includi ng peaks at d-spacing

maxima at 3.57 0.06 and 3.43 _ 0.06 Angstrons. |In yet

further enbodinents, the corrb]cg’s'i tion mtter of EMW 12

further has, in as-synthesized formand in cal cined

form an X-ray diffraction pattern including peak at

o, ~ NN AT - o - o,
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15 and relative intensities at 13.50.25 (MVS),

12. 330. 23(MVS), and non-di screte scattering between
W@RwoM2B985 to 11. 05 Angstrons (WS) or exhi bi BCEHUS2009/050729

vall ey in between the peaks at 11.050.18 (WS) and

9.310.13 (WS) Angstrons but with neasured intensity

corrected for background at the | owest point being not

| ess,.than 50,.% of the point. a XRD

or THe | Pred B de i g R NS St SR RS R range from
9. 310. 13 14ngsdity0 "Brefetiblabir®m2 ab&ikten Pl anarsod- SRaGik composition
(A) Relative Intensity, 1/10 x 100 14. 17> d >12.57

M VS 12. 5emprising at keasfiops afmigis apids solfaric wyid, hyiragiorie acid; oxalic

;8.536 \é\/ g%lg V\X"[{}F%H}Lgal\({voaw&g %§0%f%18r£§%1 03 l%;sﬁvﬁan %r e%ual to 10 N,

enbodi meptFerabljdeBAMMOSNG bstionaBy bebacihg Eddv l;amf)ﬁﬁlhﬁl a’f least one of
has, in as- synthesized formand in calcined form

X-ray di fimrgeyldsthopsstiane disterldigihagy pdanes aud teafaethyl Silanc (TEOS),

spaci ng 0.06 (WM and 3.43 0.06
(M VS) gst@@ﬁ?Eqsﬁéégt further 25 enbodi nents, the

comidsi t troatimpptht enixofe &R 21 )f trttcaeneniasnditions, wherein the treatment
as-synt hegllldzlt?gnsf c(-)orrnnﬁlrl%re1 % tlerr;lperature in the range of 50-170°C for a time in the
range of 1-24 hrs, optionally with a stirring speed in the range of 0-1000 RPM.

[0051] The mixture of step (a) comprises EMM-10-P family composition, acidic
composition, and optionally a spacing agent, wherein the weight ratio of the solid content of
the EMM-10-P family composition over the acidic composition and the weight ratio of the
spacing agent over the solid content of the EMM-10-P family composition are listed in the
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) i

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 are useful lower

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
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 -
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calcined form an X-ray diffraction pattern including

peak at d-spacing nmaxi num at 6.90.15 Angstronms (WM
wheaad21793 n yet further enbodi ments, the conpoBRCT/USN09/050729

matter of EMM 12 WO 2010/ 021795PCT/ US2009/ 050729

further has, in as-synthesized formand in cal cined

form an X-ray diffraction pattern including peak at

- x1rru .at 3. 8 Angstroms (WVS, . .
oG53 D T e o e e e BRE R et & Risostepy eieht raio
lmﬁlﬂsf(br(ﬁ@(fl' @r()lp@t()se(‘) m, @5, t,hadary %@'fbﬂl%nﬁ%tﬁ%%'r@ﬁseﬁhl%er spacing

EMV12 further has peaks at d-spaci ng] maxi ma and

ag@n’qtoefﬂrsthdegonwnsf,tvefdghtrfasqém@s 200[1094) DﬁSsﬁﬁEOS 1, 1.5, and 2. The
spac )gﬁgg NS soflili1 %‘01%% a\};elgllltfrfa 1 on pa}lé f)entwg yeone of the above-

|ne ECU ar sreve I SCl”osur e

mehtibﬁdaieroweﬂ Ghades agerd-BRAGHING cmmtrrweﬂgat radD2lifitg Shd Q% .one of the
[0046] I n sone enbodi nents, the EMM 12 exhi bits an
abQKer PSR APPThIPGFINE SRERIRVSE SPHhBRIMCF W) elifalielip 1ipiten so long as the

loxgé%g‘a'g{ﬂ%?gr abqv@f %cgﬁf alidht %e‘?ﬁgﬁﬁ%@gﬁﬁt ROQsUTRh %§ / ﬁual to the upper

greater t unol es/ g
spamrgeagﬂnebeesra‘kdhyl @neat evcight antid Uit bk espAgng aynek mgit content weight

r ef er abl reater than 350 unoles/g
ratoghan b Prbed iy 4B PEOPE! TBpE M 8 taAdh f%"@ﬁeﬁ aﬂtsﬁwatwely 0 to

1, Ml\gh%gnan(;g@m calo §onposi ti on of as-synthesized EI\/M 12
and cal ci néd EI\/M 12 [0047] The as-synthesized EMW 12

[009e ec ulter folpwing tempenatuads (OF) arhiusefui lovlcoteatmentatgmipenagire limits: 25,

5083, 8030 b R0, LMy P18 (38; Fshaibf° Ll 4 S The following
tenﬁ@aﬁﬁre@g c%taré BscP); upWr@mb it tteﬂii@etraﬂﬂ@ﬁn@tfs b, @0576)-8b; 90, 100, 110,
and R/ X203 in the range of 1- 21&2 48£The cal ci ned

12¢MA01 24601 ¥ JI08r 1'4), 488, hY, e?r()pa 30,449c hak dp@ iy treatment
ten?pergturep(raﬁg ?arlﬁqn bayraﬁgé gétr\}/lere] 0§1¥ %tf hl?es 51; V% H@MY{O%%(}] lower treatment

I'hation C tions 0 renove

tentipgrartict lymiad atidenpoaaof thet sbapt-atcdtibhdd ﬁppet l@atment temperature limits,
as-synt heS| zed EMMH 12. Process.of making EMW 12
s0 [Qeat) they lawesrdree ey itraprrature img iyiless esaupreechial (g thg upper treatment

ten@areggct %Iq i fTHEB[Pelé lﬂé}h atﬁfbr__]% li%%rég 5 Er?%'n%unt ranging from 25°C

I ne no ar sieve e met
to Z¥Prin shéer gmbdsrhnﬁhe phemﬁtwegs( @Yo @00, mgd alternatiwetye90°C to 170°C.

[O@gﬂgglsflltqnl%ll{g%lgré%{hw }(léifg[ﬁ%?ivélr tglglg n?ljic]sdfo?%regtment 0.01, 1, 5, 10,
20, 30, 50, 100, and 150. The following time (hr) are useful upper time limits for treatment: 1,
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 treatment and any one of the
above-mentioned upper time limits for treatment, so long as the lower time limit for treatment
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-
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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(b) treating the mxture at treatnent conditions to
forma product conprising as- synthesized EMV 12; and

w@ eropzioevering the acid treated crystalline neCBUS1089/050729
sieve. 30[0050]In sonme preferred enbodi nents, the
as-synthesi zed EMMH 12 is nade by a process conpri sing:
WO 2010/ 021795PCT/ US2009/ 050729 (1) providing a

07K Bus e By ok dar a6 o bl oo PG00 Seienated s

EMWIL -, RO Siht it Bs-GHTRsiZ8H NBriAl ah €2$dy @ffa&fonnpdtic€ including d-
acid, sulfuric acid, hydr ochl ori c aci 3, oxal i ¢ aci d,

spaghvey @aﬁn@aﬁt&é&ta 2h atgdé2c3é#@éﬁtﬁrrmstr@ms,owh¢r@9§h¢ heak igfensity of the
d-sggc;i n{agm%l?m 'a\llt %35 184, fg gr %s*%m\ﬁ%s 1?%11?’ le sr%%rs] élirlela\ll a P8y, %?ﬁllel Iyeak intensity

2CI'ng" agént” conpri eas

of dherreltdwhd'g ehindyins lat anessid Qetﬂﬁésﬁioﬁish (Myadaitioan ¢he Xnehy diffraction
tetraeth silane (TEQCS), preferable TECS; and (2)
patiqra fithe MM W- &tﬂﬁﬁl@cw Spepiupthyr meludesebiyaratiD distinguishable peaks

wi%ocgg%na}tgien axifA&H QH Bek0§ 8 LG TERAL f%ﬂ& bR n&/h&%{.ﬂ){he Sp%ak intensity

ture in the range of 50- atinme
of tHe&i-i@mmggﬁanﬁluﬂn &4 1H06s-0. I(Sptkmgmahisys i lblnst as gtdar ad th@ peak intensity

edinthe.rane fO- 00 RPM [0051] The m xture .
of 2 %smngclaﬁﬁm ks PSRy %@ﬁ%@% R peaky mtE d-spacing
ma‘iﬁﬁ?é’tsl'ltd&ﬁ 183d 9%&’0‘1'3%11 Ytr8m$ RAG HRG0AIER  ete E@&%?' n

the weight ratio of the S(%Id content of the EMW 10-P

[0G58ki | yFwtheposi EMM-10vR relathe taei adystalboenddSM-22 fanaifyd ntobeular sieve
i gh ti f th th |
thef B e G AR T OE PRGOS PRRES ('t BEdqmethod. and

prdférablyehad 2frfid OMhE @xtcad Sulfdbiré Rer tHésefallkurdtd area of less than 0.15
preferred ranges of the treatnent tenperature and

afterr eoavesion infokl-farre byl exshingstwith pmmpaibire ngratqapd ealgination, wherein
the ex?efrHJLl sUREE arga{ Sfd%{emeigled i IL\ZB?ott of {h%fl\%réﬁﬁ range

[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 pm as measured by the SEM,
preferably greater than 2 um as measured by the SEM, preferably at least 50 wt% of the
crystalline molecular sieve have a crystal thickness of about 0.025 um as measured by the
SEM.

[0060] U.S. Patent Application No. 11/827,953, its entirety of which is enclosed herein by
reference, discloses a novel crystalline MCM-22 family molecular sieve 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-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 90% of the peak intensity of the d-spacing maximum at
12.33+0.23 Angstroms.

[0061] The EMM-10-P as disclosed in U.S. Patent Application No. 11/827,953, may be

made by crystallizing a mixture having a composition in molar ratio listed in Table 4.
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Solid content (w) 0.001-1000 0.01-100 0.1-10 Acidic

conposition

w@iwm2vent ent  (wt)
0.001-5 0.01-2 Tenperature (C) 25-250

Spaci ng agent (w) 0-2 0-1 0.01-0.5
Acid concentration (N) BCOD0S2009050729

Table 4
Reactants Useful Preferred
YO,/ X,0; 10 to infinity 15-55
H,0/ YO, 1 to 10000 5-35
OH/ YO,* 0.001-0.39 0.1-0.35
OH/ YO, ** 0.001-0.59 0.1-0.5
M/YO, 0.001-2 0.1-1
R/YO, 0.001-2 0.01-0.5
Seed*** 0-25 wt% 1-5 wt%
R Meg-diquat-5 salt(s) Meg-diquat-5 salt(s)

[0062] After crystallization, the EMM-10-P product has a composition in molar ratio
listed in Table 5.

Table §
Reactants Useful Preferred
YO,/ X;05 10 to inﬁnity
M/ X,0; 0.005-0.1
R/ X,0; 1-4
R Meg-diquat-5 salt(s) Meg-diquat-5 salt(s)
[0063] U.S. Patent Application No. 11/827,953, its entirety of which is enclosed

herein by reference, discloses a novel crystalline MCM-22 family molecular sieve. The as-
synthesized composition disclosed in U.S. Patent Application No. 11/827,953 is a novel
crystalline MCM-22 family molecular sieve 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-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
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
of U.S. Patent Application No. 11/827,953 includes values and relative intensities

substantially as shown in Table 6:
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50-200 90-170 Tinme (hr) 0.01-240 1-48 1-24 [0052] The
follow ng solid content over acidic conposition weight
WO 201003179F e useful lower 20 limts: 0.001, O.OHRCT/0OSIBY/050729
0.1, 0.5, 1, 5, 10, 50, 100 and 500. The follow ng
solid content over acidic conposition weight ratios
are useful upper limts: 0.01, 0.05, 0.1, 0.5, 1, 5
10, 50, 100, 500 and 1000. ihli?l %ol id content over
aci di c conposition weight rat?6%alls in a range

bet Wi AR%arSpRingd (% above- Tent | ONedFio¥Rfredsitd] IS x 100

and any | @9Re -0f ;ij]grsgolove.- mentifoned upper ti Mihgs SO

:,::g, d.lbi :1533%&623‘1‘: :ILII. ')I S T3S :Ild.ll Ul UqﬂCNA_\ySJ LTIT

ht on o\Lor P Wal 1

gl

UPPCI ! T !ll L\I \]A||| SUT T u. [ CC" CTI1C UV T a.\.’| \® 1}
cohposition .&—é—ﬁ‘—%@#)@—%@&%ﬂl—l—ﬂ—é&é@ﬂt—
ranging frédaE®) to 100 in one enhodi nentW-M, broad

alternati vBP9+0.08 to 10, altennatively 0. W4\, broadwD

2010/ 021799 PCF/OWB2009/ 050729 [[0053] The fol | oW-Ng

ratios are3ysefowe | ower spaci ng agent over sglvg

content weight ratio limts: , 0.001, 0.01, 0.05,
0.1, 0.5, 1, and 1.5. The following ratios are useful

[006Sper Bipawiidgoagentt anevIM-dDiPdfapulytcentpositivg isedr iatthoweight ratio of
limts: 0,001, ) . 05.. 0.1, 0.5 1, .5, . d 2. ..
thegoaicRinent, 8P s JNE 0 By cobineiup iy fistcidly Fegfivosition and the

welghlt ktiol JF the §RO0BE REARSNHANRY]IOBENtet JfiiR: BVION.A0-Pfamily composition
menti oned | ower spaci ng agent over solid content

is gadquigied bathedotal wiright effatraimiend alsment etide asbivigalenielpprt@xide in an
PET i t over solid content weight ratio
El\}lﬂ?[mﬁig%ﬁg@ P%nné&g%nt he | ower spaci ng agent over solid
(2)contAeitic wenpdiitigndt i o 1imt is |ess than or equal to
t he upfer s(?aci ng agent qver solid content weight .
100681 i o Theangcidic prraPePERY HisldVer thavtlisdogsn eamprivepgeidic solute and a
soll Bl AR BILRS COplEa i, RO oo R GC A QudkPad niric acia
hyddotidonatncidelng sOlfdri¢ acid, md drgdibed hdiiesukcblab,amiahig acid and acetic acid, or
any% g lgll‘rng‘rﬁql}l{ S 1pér%qig;gi§é%8g?éan%&vgle @trerfg]tag glggfe aiiéléf SO:]IHPS 18 nitric acid.
Thd 30ved3dmptASs atieft oA68f whit? m@&Rsho? AdhanbnectBht @M BSnethylsulfone
tenperatures (C) are useful upper treatnent
(DM$&er ature limts: 50, 60, 70, 80, 90, 100, 110, 120,

: 0, 150, 160,.170, .180,..190, 200, 210,,220, 2
100570 21t o8 Concrm P oI FrpEY I P S e D001 10 10.
Tht ol wWiag deidRkehy@entisnyare Sefof lobhle liaheve o 0B .0 10k, 0.1, 0.5, 1, 2, 3,
| ower treatnent tenperature limts and ane/ one of the

4, alfoveBmat 3. dhe dolipypiae apidcanpanitatioenige vaseful epner Hmits; 0.8b 0.05, 0.1,
O.Slt, E,ng 323 § %?7' @,Vge 5?415@&1“%@&1? Egﬂggﬁt&ﬁioﬂrfgllg i Janéesbét\%&ch any one of
a qual ’t'o e ‘upper treatnment tenperature

i ~or’ équa
thd dbavé-mehbiendd Balcrmntits tadtpay ahd b€ thteybobe-nshesest upper dmits, so long
anount rangi- n? from25C to 250C in gne enbodi nent, .
as §hq brpead By [Crp BanProvivel alfg wPee A i el apidprncepfration may be
preﬂsgrggn aft gmhgﬁﬁ%lgg?roﬁpbb@ﬂ$9 irf 6ﬂ%é%lg_daﬁ%1eQSQté{%£f‘vg% 0.01 to 4, and

ower tine or treatnent:

alt@atively 0.1002. and 150. The following tinme (hr) are

O3 SRR Ll 42 0T SSUTERE e S0 20 i

co&%@@ﬁé@@& fl’?{lahgs %s%aﬁufa@éﬂ%s%l%ﬂ\ﬁl% @otﬁf‘%eigﬂteof%fcicﬁ@%héte and solvent.
a

ove- menti one

ower tine limts for treatnment an

all IR '
at ment o long.as the lower tinme |limt for. .

106083 rBRonsB, O RReR rirlReb Bl Cari apiipe paspg The spacing
agdrt ibdfulf i9lany bt GBMAble ofpRotitinmg afsﬂ[cohrrﬁﬂét?‘ﬂlﬂit cARYtabize the precursor

present in an anmount ranging from1 to 100 in one

enbodi nent, alternatively 1 to 48, and alternatively 1

to 24. (1)EMW 10-P famly conposition [0056] EM 10-P

fam |y conposition as used hefrein conprises at |east

one of EMM 10-
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30 P conmposition disclosed in U S. Patent Application

No. 11/823,129 (its entirety of which is encl osed
woerem7py reference) and as-synthesi zed MCM 2BCT/HRI009/050729

nol ecul ar sieve conposition disclosed in U S. Patent

Application No. 11/827,953 (its entirety of which is

encl osed herein by reference). WO

. 2010/ 021795PCT/ US2009/,0507 005/7].T 10-P .
" %’8’%8%‘12 FSR F driraant 86?%%@%1@% he S srLRt oot paspanthesized and

caldisd @iafspd as EMM 10-P, having, in its as-synthesized
form an X-ray diffraction pattern including d-
[0058hci nigramplésnel eampdindgdorapaging includgaorerso-segseyngawf a tetravalent
wherein th egk intensity of t d- [ maxid mum at 1
oL "SGR U et 05 5PRR08 SBH DU, fposticon
coapaknd, Nt@gdiokyrmmnafm t h@dnthoSPACi BEnbREshiM @bmpdudBO. DBganoboron
Angstroms. In addition, the X-ray diffraction pattern
cogpoyrKls, ERMEAOAIPMiRRING ¢ (HOBIPOYRGY eafdyr OFENOPhUPRAEs ¢agapound.  The

o R SRS, T O TR s st

and aténeiibgludihg tiisdacksspdalkogysiaxestum at 11. 060. 18

stro is at |least _as great as, the peak intensity .

o thesolﬁg@ﬁae?lﬁgowgii HEclR e 2685 43 ARGRFKBhiventiof include the
folR¢dhsi onal Iy, the peaks with d-spacing 10 maxi ma at

11. 060. 18 and 9. 250. 13 Angstronms nay be non-di screte

peaks. [0058] Further the E O-P nelates to a

crystalline MCM 22 famly I|ecu|a sieve that has a

total surface area of gr 15 n2/ g as

neasured by the N2 BET net og, and |preferably has a

ratio of the external surface arealover the total

surface area of less than 6. 8 afte® conversion into

Hels g t $.h [ [ }
Wh?gﬁﬁrgig}?aﬁ/ gg@gﬁgr@%ﬁf& ﬁe egt g@rﬁ’l Eugau ’aglg } ea |ﬂl§0r0 alkyl. The
hydletebon magtifucom gentrafll @ontain frove N BTt 10 carbon atoms and preferably

[0%519 Addi ti onal In%,,the EMM 10-P rel ates to a l\{FM.ZZ .
arergethylorGtid iexeyps i irsrlegtgt o the\same gEQUDrAsR 1gand 1 is an integer of at
1caS05 BR® LY a18f irf @R lﬁ% Sebid abd¥8060."THR mbRAJEr RRioH &F the silicone

of the crystalline | ecul ar sieve have a crystal

comipeuret enplgyasias genarblinbawaen dmuhBdsuateat BE,00® endSpNferably about 150

r ef reater. than 2 um as neasured. by the SEM,. o
to %}Oé]f ib,gﬁd).i}{%treslelétgé}ze ggc%e%og}popﬂtgse 1?61&:199 gltr%e'ydil}flﬂgcone, diethylsilicone,
hémiaetmyRIlicsh&€ve havgtiyicr yst aldiddbedii@ns, of akamfihydrogensilicone,
P %@025 zm as neasured %{/ t he SEMMQ[ 0060] U. S. ,Ffatlg}tnty ©
phogypinideegensiticows, flaarogpy bEgong, tethyditiiupeapyordtysililedh titggchlorophenyl
l o r e..;di.scl o a. novel
e F RGBS  BeI RGNS, PRIk Rsg, megpyiaisiicone
tettabBloaspheyyntthels isdeond, omhydnnylsitisynediahd rakgli@plspabher Mhe silicone
i ncludi ng a Eea‘k at d-spaci ng _nmaxi mum of 25 12.330.23 .
comg@xgtdr noj gillg@qrr{@\g Ny alesl @ycﬁ@@ﬁ for example b@@mﬁ:&lylcyclotrlsﬂoxane,
oo S R in Dot ol nd BF B AR Mt rerasiloxane.
MikturdslofAthgst canpoundb enasi slsé be ypedks iwellemsssitiyonet witheother functional
d- spaci ng maxi nrum between 12.57 to about 14.17
ErNRGstroms is | ess than 90% of the peak intensity of
t he d-spaci ng maxi mum at 12. 330. 23 Anc%?t r ons. o
[0033] 0064icfHe Elpne- payds aplysilgeses | ands, gt apg-limiting  example
i j - 1 e -
o B R M Aoy o TR e ety cyclopentasloxanc
hexatdtloylfisddxeade) n Tabl e oétamethytrisiloxane, decamethyltetrasiloxane,

hexacthylcyclotrisiloxane, octacthylcyclo tetrasiloxane, hexaphenylcyclotrisiloxane and

octaphenylcyclo-tetrasiloxane.
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WO 2010/ 021795PCT/ US2009/ 050729 Tabl e 4 Reactants

Useful Preferred Y02/ X203 10 to infinity 15-55 H20/
worepo217es 10000 5- 35 OH  Y02* 0.001-0.39 0. 1- 0pGBUSH09/050729

Y02** 0.001-0.59 0.1-0.5 MY02 0.001-2 0.1-1 R Y02

0.001-2 0.01-0.5 Seed***

[0073] Useful silanes, disilanes, or alkoxysilanes 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, Rj, R, and Rs 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 1 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
Sieves - Principles of Synthesis and Identification”; (R. Szostak, Blackie 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, e.g., ammonium, ions and mixtures thereof. Particularly preferred cations

are those which tailor the catalytic activity for certain hydrocarbon conversion reactions.
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0-25 wt% 1-5 wt % R Me6-di quat-5 salt(s) Me6-diquat-5

salt(s) [0062]After crystallization, the EM 10-P
w@e@dozt’9has a conposition in nolar ratio |istRd/Ug2009/050729

Table 5. 5Table 5 Reactants Useful Preferred Y02/ X203

10 to infinity M X203 0.005-0.1 R X203 1-4 R

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

These include hydrogen, rare earth metals and metals of Groups 1-17, preferably Groups 2-12
of the Periodic Table of the Elements.

[0077] The EMM-12 crystalline molecular sieve of this disclosure when employed either
as an adsorbent or as a catalyst in an organic compound conversion process should be
generally dehydrated, at least partially. This can be done by heating to a temperature in the
range of e.g., 200°C to 595°C in an atmosphere such as air or nitrogen, and at atmospheric,
sub-atmospheric or super-atmospheric pressures for e.g., between 30 minutes and 48 hours.
The degree of dehydration is measured by the percentage of weight loss relative to the total
weight loss of a molecular sieve sample at 595°C under flowing dry nitrogen (less than 0.001
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 dehydration.

[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
treatment. This thermal treatment is generally performed by heating one of these forms at a
temperature of at least 370°C for at least 1 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
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;
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 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
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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[0063] U. S. Patent Application No. 11/827,953, its

entirety of which is enclosed herein by reference,
waeleEehases a novel crystalline MCM 22 fam |y nedEBUS1089/050729

sieve. The as- synthesized conposition disclosed in

U S. Patent Application No. 11/827,953 is a novel 10

crystalline MCM 22 fanily nmol ecul ar sieve having, in

o R AR B P S A SRR as

ad NSk, 'sQBM as for dépabdtgUl shaldR oBﬁ?Bn@dt fRyntla $RRAGHEF components in the
maxi mum bet ween 12.57 to about 17 Angstrons and a

vappaer diquish deee haang éﬁfe@n@akmwlgchm@tthm@ttmé@necs tgthe EMM-12
crya’%lhne mo%%ulap n’.%v%\l\jgg ﬁns dlS?@ 1%% ?here orc nsa'tt]%a ﬁ9né cgrnponent can be

Spacl ng nmaxi mu meen 0 about

papﬁﬁgﬁ fof @istdnsiall e $&allyh @épaﬂeﬁe@ﬂefm@f nfixt@repefadonpiinens ihkyin@fdifferential
t he d-spaci.ng maxi mum at 12. 23 Angstronms. The

SOTREOR PRVREISTISEY widhpesdreti t@nthéfEP@Msl P@t%kln%amlqce@flsme(s) of this
8
dlsg‘%guré ({Jt{yn%ﬁﬁlggﬁ %ymfxgﬁ E%{%@g ;ﬁ\gi\/g? §§R@g gélte?l‘(i)l?r% sieve(s) of this

dlsakbshllmrto selebtspyciorigthemut bomparten281 Angst r ons.
[0({&3864] "Flgau r’%ME\égEf@,@ aﬁ 1o X [e?%{lag Isé%?g?afc qﬁ)l's%ﬂscg‘g{uté%{snusggul as catalyst in
a GORRI t4dt 'cﬁm?%‘@essésl/ 1§&Zd1%§3sépgl%lt19ﬁ1 e}ﬁoé’é's‘éééeé?ncfilﬂgdroc%rlbon conversion

relative intensities substantiall y as shown
pra@esseNRO1IBY 0247dsP el hysaeadbi 5@nLe sibabprec@ses which are effectively

o 508 SRS EPAE R, Kb S YR Bt or i
co%%ﬂlﬁot@wﬂth%%r Hopa6thdr Qfalythald aWiWSubbtap@d isbl@fing Bth@Bcrystalline
catalysts, include the following:

(1) alkylation of aromatic hydrocarbons, e¢.g., benzene, with long chain olefins, e.g., Ci4
olefin, with reaction conditions including, individually or in any combination, a
temperature of from about 340°C to about 500°C, a pressure of from about 101 to about
20200 kPa-a (absolute), a weight hourly space velocity of from about 2 hr'' to about
2000 hr' and an aromatic hydrocarbon/olefin mole ratio of from about 1/1 to about
20/1, to provide long chain alkyl aromatics which can be subsequently sulfonated to
provide synthetic detergents;

(i1) alkylation of aromatic hydrocarbons with gaseous olefins to provide short chain alkyl
aromatic compounds, ¢.g., the alkylation of benzene with propylene to provide cumene,
with reaction conditions including, individually or in any combination, a temperature of
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 hr'l;

(iii))  alkylation of reformate containing substantial quantities of benzene and toluene with
fuel gas containing Cs olefins to provide, infer alia, mono- and di-alkylates with
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'!, a WHSV-reformate of from about
1 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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3.43 0.06 MVS [0065] The solid content of an

EMM 10-P fam |y conposition used in the weight ratio
wW@towh2178dl i d content of the EMW10-P fam |y PCT/US2009/050729

conposition over the acidic conposition and the 5

wei ght ratio of the spacing agent over the solid

content of the EMH10-P fam |y conposition is

t he.t ht of tetrav Ient el emren
(vis At B ot e Rirtotosiacbditien (@ oSisTe #nd naphthalene,
f amylign 169@9@&11 ol@ts, 4. g% &%) Slefin COROEHS bRPRuted 2068HI Be base stocks
aci di ¢ conposition uséful for this disclosure
conprithgeaction caediipes woluding, mdﬁmdpaila o5 i gsheombinetion, a temperature of
aCI (f“ ulfq&) 6%”?150&%%0% a dea]? e ofof];o dl% g& to 3500 kPa-a;
aci d, P1'C “acid™h %For icadi

(visul ﬁllklyla(tloﬁCUbeheﬁdﬂ@ vatlgaRriias a€ iequivaldahalasholox@biovidcClodg chain alkyl
and acetic acid, or an&»conblnatlon of .i norganic acid
and PBegan with ggagtionpreaneitiany yaclydiee. atidyii@uatly @t & jagy combination, a

nit Eén?pe?zﬁh of H¥n § uY§6¢ cCtB'EBBhtsz%%Oé‘ ﬁS@sﬁF rﬁ%bout 1500 to 2300
wat er , ano anol ,” acet orié arid idi et hyl su

( DVEB)-2 aihEB h@(ﬁlﬁl?‘]VHﬂsV affrdmabnoehhir abiaboutdld trbe aci di c
conmpositi.on is e of .0.001 to 10. The

Viy o FIRNCREORATd hs@n Wtfﬁ%ﬁ TorQlC iR adefomafiyenith jfpgtion conditions
gno%lucgné) ]mdelaQélly Qr In aQy %orni)maaon 3 te‘in ePatuf®: 0f7fr01§ about 425°C to

9. The l'ow ng aci d’ concentrat i ons are usef Ul
uppebout |7ﬁD‘iQsand01 Pessutk @ﬁrorﬂ aboutd 79 to dhoup | 50 kKPa-§, 6,

Z, 8,9 .and.10,. T ncen .LIs in )

TP e o Ty e b s Uit i i el vcrocarbons with
I MiedaStigd SoritorR e I@ding, HedidkRygy Bieﬂiitalns? REFMDLURABH, a temperature of from
limts, so long 20 as the lower limt is |less than or

equaboutd 78¥etounbpet 3157 Griand a pressuie fifremrbent $04 to @horahp 000 kPa-a;
0
(le ﬁb RS %ﬁn% ﬂylamacgarc%a l‘l\lijoelrI 98%9%{1@ I%Idggc]agbo g‘tff%agx}sng VQné Nfitial boiling

0.1 pbmts.?abo[v@@lﬁcﬁﬂt The*Cveo prietniwh d&ﬂ?lllldﬂecand (gﬁﬁﬁﬁslb ﬂobﬂﬁhg&ﬁnge products in a
used in the soljd content over aci osition

&m stage jusiagithe MM 2atagnl yblgglggul%sq:ﬁ:‘eoﬁ t@ts 1sqmu§qﬁn combination
Of %ﬂh[ddog%og‘?%%tﬁ) A §soéa\feﬂg§t Wlﬁl%fﬁ)lgﬁtthé}gﬂl)m%ﬁg Irégc[tlon in a second

agent tlona acidic treatnent s
conptags esing zsgde iBI&gl alge mi conbi@atpavithg Gyeps 8u§erﬁethl s catalyst, the

t bl di I ty that
22% %(%g%} Fq(o: faqnﬁ chgl‘l(gg : OV{i)ly{drl]l aorS 1Jn alng:l%grn 1n|ate10 a ter%perature of from

20196 Q4 BagaP¢d hbRa U3 O5P F2surd o@fﬂﬁ{'%&htfa@bmt& 'absut 18000 kPa-a, a
havi ng the distinct (002) peak at 13.50.25 in bot

as Sydrobers ciredatamd o€ &loui mlsmtfldﬁrm)abopoaﬂ@] Esca/ﬂrrmreﬁsldoef liquid hourly
ounds n |nc r.compounds of a
C ot PR Bl T (RHSE SR AR PR et and or
(ixpentayaibaitios @mu&d@ng@waxﬁg préveSRinass bte@@ﬂbefbf the MCM-22 family
conmpound, or ganoger mani um conmpound, orgnotitani um

conpwlssalar spgavioher Brclosws cwdds hydiogereian apmmenent as catalyst, or a
Conpx%tltug ik guc%r %Qﬁgﬁp Oarn’ah %&ﬁgg ngtgunvgl‘th Tr!ggctlon conditions including,

organosilicon sil

pol ysfiviaxdReor in@hy dSmS{ﬂatlﬁmmmpara&lrb @R aﬁm aba)lild3ﬁ)°C to about 400°C,
silane including disilanes and al ¥S|Ian

[ 002 PF&SYiCH HETR ShPEUIIE0 e abowt gl 08% Baggan hHSYe of from about 0.4 to
PregEsk of e ﬁﬂﬁoéeﬂ%&gﬁtl&lﬂ &f AL ALAM RIS aRAARS0 Titer/ liter;

(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

-23 -



10

15

20

25

30

wherein Rl is hydrogen, fluoride, hydroxy, alkyl,

aral kyl, al karyl or fluoro-al kyl. The hydrocarbon
waasoetaent s generally contain from1 to abourC10S2009/050729

carbon atons and preferably are nethyl or ethyl

groups. R2 is selected fromthe sane group as R1l, and

nis an integer of at |least 2 and generally in the

range of out ., . The ecul ar wei ght of t

T RE e 2000 Gty MY sp88-Pehg e GotitalisnoF fom about 0.1
about! @Padsut 200wt 20d @RQ1RALL ©F SESH a1y REPHtiol&OféM about 0.1/1 to
about 10, 000. Representative silicone conpounds

i nckbeis Sdiset hyl sili cone, diethylsilicone,

pheny!l net hyl si li.caone 2t hyl | hydr nsi | j e, : : i
o TR SheRboiE88hn WCksr MEPEESNE FhEgCwit reaction conditons

f | uarcopligRthéividueitner ietahy Icbmbidation,op (dpityginel €of€m about 315°C to

tetrachl orophenyl nethyl methylethylsilicone,

pheﬁ?‘l’l@t r@ﬂSéﬁ i%oﬂ?ée,SS@Pph)ényfFQﬂll iabpple, 101 to about 7200 kPa-a, a

met LSt tet r el ,

ot A ERT LR on A1 EHS BE RO AROEDAFIME 13llosER/1E about 10 and

si | i GHS Vaufifimon abbut @cchrfiab abeut30medr but may be cyclic

.as for exanpl e hexanet hyl.cycl ot.ri sil oxan . .
(i)t AFREERYPRYRI BF SR BSERI: CHES ABMERYI 2-(4-isobutylphenyl) propionic
cychohr i.é'ib&ﬁi@fk%, 8 %a‘%ﬁh@@%%[%l ]S %iﬂfiﬁﬂob??éﬁ@ Bxide to provide the
M xtures of these tonpouhds nmay al so be used as well
as sittinedmes 2Wi tisobotyhgheny ipeeriannlafollgwed ps .oxidation of the alcohol to the
25[007%¥U%ﬁful §i|qxane. and pol ysil oxanes incl ude as
PHHPPIHES &XERDE A%k amet hyl cycl ot ri si | oxane,

non-

(xifft apehd eMelvaidEhg asdnt X altercadRB@aAITRINMMEs with heterocyclic fiber-reactive
cycl opent asi | oxane, hexanet hyl di si | oxane, '
oct SMBDERANES 31 | IRRATRIoNd ©€ adHist hipl PespREps iprasiedlly, salt-free reactive dye-
hex vl C ofrisjl 0 | cyel - -
tot PR bR b RL L RSy S PR G BB G620, incomporated entirely
oct apéanly} eyatmet et rasi | oxane. WO
2010/ 021795PCT/ US2009/ 050729 [0073] Useful sil anes, . ,

(xiy) sp$ g}@@@’sorgpntafpk m@tmg%tqlme%og@ggﬁi(%,6-TDI) from isomers if TDI
subst i . iR ‘ -
2o (L Bk NG TR0 HDoBRRE LR MU By Therence, whercby o
hy dfedemixtat lcoryprising | 0Gd D] andrpeXP] iaromactcd eethathe gegsent MCM-22

trial kylsilyoxy,. R1, and R3 can be the same as R or

can %@Ysaﬂw&ycgﬁﬁ sigve B FLHTRRTFREANEES Il Kafqgy o gpsorb the 2.6-
frompk QAR Ly AR 6N 1Rt OMETDRIYGY He@hp@®nY lwith desorbent material
carboxylic acid whereinthe organic portion of alKkyl
conteinpygsing taduclsout 30 carbon atons and the aryl group

ontains about 6.to about 24 bons ich may be
Py hdPe SDREPR s PRy g I BOR JFaFRpF g b gpel-S. Patent No.
conygionisns, ahetporbtetO cAM@HL h3%eif AbPORFEEMITE - whereby a feed mixture
Preferably, the alkyl group for an alkyl silane is )
bet GREATHBS QH-IDM@Y &BollPl 14 centepionitathsrmgcsent MKaYIr2 family molecular
| engt.0. Wit He{sﬁfeemﬁ%-%?chgﬁgelﬂs\%ﬂh I\ilac,) daoﬂ7§11d/6rmg ions to absorb the
sil anes "or "disilanes includey as non-limting
exanpl-eb], fdllowthbyplesydriail thoe,4-pheryt désonitioyl with alkeorbent material
triethylsilane and hexanet hyl di sl ane. Usef ul
al k6XPBIit BRI those with at | east one
{ | EeqQns LS trl :
o oY S vy s e iy WAL Bty AESERBPEBT:: botioms fraction
zeobbtaewd firomt the nmtadftiq cadectionnf Mdhanodith i gaaslirenwarmdh comprises
characterization of nolecular sieves, is.described in
C hecagingt dbtngrodhaygs botiphy R S B R ESiek 4 catalyst of
and | deRtsbht GACMOD ; faffly REAShBHK. siBlAGKKE LIRARIPeRatdn metal, at
Prof essi onal, London, 1998, Second Edition). "In
addition to nol ecul ar sieves, anorphous materials,
chiefly silica, alumnumsilicate and al um num oxi de,
have been used as adsorbents and catal yst supports. A
nunber of | ong-known form ng techni ques, |ike spray 20
drying, pilling, pelletizing and extrusion, have been
and are being used to produce macrostructures in the

o o . . I T
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These include hydrogen, rare earth netals and netal s

of Groups 1-17, preferably Goups 2-12 of the Periodic
waaibe2109s t he El ements. [0077] The EMM 12 crystBECT/US2909/050729

nol ecul ar sieve of this disclosure when enpl oyed

either as an adsorbent or as a catalyst in an organic

conpound conversion process shoul d be 5 generally

deh ted east |a L can be done b
noatrig o indhanganapaRaly At i DigutEnct iEuHE of fom abou
595@30% t@'ﬁb&&t"@%ﬁ@ 8hPa PRSr@ST Bbh aBbuti 710 dBSut 22000 Ria-a;
at nospheric, sub-atnospheric or super-atnospheric

(xvph e g5 argecdses fer @0-pr@@tomenh®@ i keacs Ht p80dgedtlrough benzene
-|C|)-2re 8%6?‘&3@ t‘éﬁlowg& % oaslgn roé Ithaet [EGR l{{)?nzeg%léyc{}gger?mde an(}1 %leavage of
| 0s sheodlk@bsikrE hyc&bp@bﬁMe iga kol ahd Xk nglebeﬂzleﬂ&\/hlﬁtgpropylene
dry nitrogen (less than 0.001 10 kPa partial press
of ~ WaPBeno) 3pé rayetp@@, egzansuang. Coelefias & pBencd #pd em@bylb%thyl ketone,
per gl%hlrre qls at tHoROM &&@H@Jdat YHe (exlgaﬁ')e rmurlel Yntgﬁat@&f'ﬁ?' nﬂpphcatlon
the silicate 1n a vacuum but a
r eqROTEEP 2005608 55 7T vehiduddni i ﬁaﬂt)wadlrbyl mbm@:ftmdmbﬁmlhembl aml acetone to

b S PR A SR1eEbEg 1 RS giongt Anioay SE@iZE@ﬁQ&%O%SS“ benzene

anmpRbHRol %H"%y@l@ﬂeﬁﬁo&e rﬂ)?fﬂeﬁie%'ela)ﬁd ROpiiRol and methyl ethyl
anot her form by thernmal 15 treatnEnt hIS t her nal

t r e&ttonnitas |dsscglén<é fralebcympbnﬁ @Itmmdtlmal h@ahcaﬁ@nd%feT /BP2005/008551;

f t f at t 370C
CgRIT 1 ARG Bha POAEE Al B0 I BRGER AT oggedivity (o the
hou h{‘bnom#b@nie%@ TQFORSRHEE b S sHEQSRYS SecClhtyBEnRAP IfRYe eenzene and

for the thermal treatnent, atnDspherlc pressure is
desCredlcfinr foedndbais atsf risbnireminesic dutcmere ashdesaaibed in International

abo (PP ADHET L P REPERR, RloaahFn Bt POeRiltP i Baricd out by co

par féedingaidnyeri¢sedtithe Cn oIelﬁi(ﬁ 28l wah aheyysitdyafof @Hpraédﬁt invention, at a
hydr ocarbon conversi on reactions. The thernall

t 1 eSBYTPRGERIAPOURRPEcioa oyt 240° Gt forrgzpmple %@@0&5 &P0°4nig 200°C, a
f

o DR 'oFE000 S ASC A & Yol Gbidhe hOudy"Bpace velocity (WHSV)

c onbesedionrC s Ayt iignsgenNoffrdmnibbitny 1 exadnpl' @esd afmslacthtia ®f benzene

her ei eference as .to the des |pt|on of the
catH?Gt?%y$gg%?$%%gbn{%@?bi?h@xﬁ #dcrystal i ne
(xiRP! & Uh ahrRlVefopf thflabyiiRml OSudhe a%anfok?e c’faprd HAYPkylbenzene

a wide variety of particle sizes. Genheral Iy speaki ng,
t he tipasaikyddtwn. can be in the formof a 30 powder, a

nule, .or a Ided an extru
0B3T0s Giop e B pf GREATS i oo o B 18 Sew! Bystat it
anétiér HatcPnl rédiRarirpsthal empananes exd loutedoneitiohe ctip¥dyed in organic
or partially dried and then extruded. WO
COWIWIDQW%WQEBZ%@A%WMG[WWPW énaefKe prterials and synthetic or
nat%a)f%toaclc{ulrﬂl% g% %Jrellseis %Sr 91I1 trﬁétgrlﬁg %&(%hog' Ul srr%MlcQ ednd/or metal
used s ancddsorbént &5 for separa i
oxfBe seeHpon@mhinkr Ohe aatt‘ﬂr Xﬁlw ®eadithed ﬁliaﬁllﬁzﬂl’yt Scdulﬂrlﬂigﬂ e)r in the form of

vapor or liquid phase having d|fferent|al sorptio

ge]éﬂ%ﬁ%d%r%ﬁlli’%@tt?sﬂ aﬂ&lﬁclp@@g é&t‘tuff& of yeiceng metal Pgs@f@%ulﬂser?é a material
[ t:hi

f@"é@%‘cﬂgﬁ gvnzl otrﬁi% ﬁé]\z )ﬁp@f:aé r%t%b goﬂgﬂ)lggc# ?ég&xﬁglh %:]ﬁés%ﬁpJLﬁlng%grnth651s of the

new Whpstdnth@h liyadtoealechys wephangt thd conamrsian ahd/dbusadeadifvity of the catalyst
onents havin dlfferentlal sor : .

in Gﬁ%n}i)lgc‘?rg?%tﬁoeger PP HPTPES S N4 VE %ﬂﬁ? 1PIEhly teaYq pydiluents to
coﬁ'ﬂfﬂl%gl Aot edfeéo%)vel@font g dise |p?o°dé§se s@y[h'&'toﬂrtoaﬁétb Mn be obtained

the m xture with the EMM 12 crystalli ne nol ecul ar
ecagiogved(ly)andforddrlyswithat Icowliryeng othsemeatsi foretantrodling thhgate of reaction.

one conponent. [0081] The EMW 12 crystal line nol ecul ar

sieve of this disclosure is ug@ful as catalyst in 10 a

wi de range of processes, inclUding separation

processes and hydrocarbon conversion processes.

SpeC|f|c exanpl es of hydrocarbon converS|on processes

o Y B L o, ' N M OA AN
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2020/ 1, to provide long chain alkyl aromatics which

can be subsequently sulfonated to provide synthetic
waeleqieogem s; (ii) al kylation of aromatic hydr OREK/D82089/050729

wi th gaseous ol efins to provide short chain al kyl

aromati ¢ conmpounds, e.g., the alkylation of benzene

W th propylene to provide cumene, with reaction

condi S udln i.ndi.vi dual | i n.an .
ThEgeleaRom S04 Sirgaiostf dtter gurally ecBist Yppe g bentonite and
kadlB0 W ingrete i &ﬁﬁ?@%m@tl@& the @MaBROMAde} @dmbRraRodera3@3Gonditions.

kPa- a, and an aromati c hydrocarbon wei ght hourly space
Thy énets@’natly i eV\Flsw @fiddsy o, Fungtion asdbindrssiforsthe patalyst. (If iy yesirable to
prov1c£eyn ¢ % st Rewx%é%?gedgg}uglﬁ &&f:%gqugblre]cg&vsmé ;f%b%él%ﬂfe'rc%l use it is desirable to
prev/oint the Batagrs@o@‘tﬁédkﬁlﬁg d®ovip ey pd‘ﬁderl-lﬂie&hatalhdtla T8O 6kay binders have
and di-al kylates with 30 reaction conditions
begnnplay srgrormay enkyar thy pgrpose obimpreuRs theatrpdistreggth of the catalyst.
er
00T Uty oot A RRR e 2o BB STy 58 LR ney erystal include
the\WWiSWtnadréfanite aind f kaohm aﬂamuly @h#thhfamili¢soinaludetth® s8bentdhites, and the

QV\HSV-refo mat e obﬁ bout hr - 15% abct)?t1 2 hr-1

kadljn CRTGERELY KRG & Dixiey Ve aB6 Coprigaigd J1G iy othrs in which

thed M8 rﬂf?h%rafl %8ﬁistltMt 208.9(d ?731167 %&%{GU%%@@/H%%Z& anauxite. Such clays
(1v)al kylation of aroma drocarbons, e.

catbbhueeden theohwestads a&yﬂlgndlwmmedap hmmalll}eméuemdtth chlgrgtion, treatment

or Ctl}q%ﬁgilg%o‘{ ﬁ%azloii}e@lg‘déﬁsdléﬁf&?%ﬂr{cﬂ&?% gy Hﬁélge ?ﬁ%ﬁ‘%’mﬁalw include

inorBuih Ai6htie, ndtaBily\dlehiah! y or in any conbination, a
temperature of from about 160C to about 260C and a

[0(}ﬁ4bssdﬁleaddft10ﬁlrt© rtheliaoins m}ttetrwlss Sg0nkprialal Suf by composited with o
¥({11aQ{1X Qllti]atgrlarl %Cc?tg gi ?1(1)1\9%%2 1 Slllll% rﬁg%}% Ib 1%021e rz]{r%oma silica-thoria,

sﬂﬂ‘c%@ﬁyﬂl@’l s(ﬂﬁiadithmﬁ)lw WwelC lasl dbﬂﬁ@ny ccndposntdjmalduyh QK silicagdtymina-thoria,
conmbi nation, .a tenperature of from about 200C to about
siligg;glumiga- 5}@;% pilcplupiRaseRsta angodicpgnaenedarpseaand

[00%5 ot afhe% rgﬁ&ﬁbﬁsb Bf?mglgfh&lwdte? E?QR/WU chyswlhne £I1\6'le)cular sieve
version of |g t para to o ns and aromati cs

and!\mﬁd”lrgermcaokldermamnd\rat'y ovigelgOwith | thiel lcr}gtal icontiewti chuglnlgyfran about 1 to

T Ay T N N R T C—
theBRHbLf BRROnKRBrApe 65’&60& SORVAIoR Qwes Jf it tonBloSfid NS

to gasoline, distrilate and | ube range hydrocarbons
[00861 h r“élmcfolkmvwmg)mdampbﬂsreﬂMIamhngnentmdxf\ﬁhdua‘velnylooranldnare by no

t f f bout 175C t
ey afcHa o8 B B s ERERRL AT i BlvehiBht "800 to abour
Exp&QéhtkPa-a; 15 (viii) two-stage hydrocracking for

upgr adi ng_hydrocarbon streans having initial boiling
PowdemXgagbiffiactigibut 260C. to premiumdistillate and

OREL 4587 LR 0B8R afe! A ShyFARRE PR o

gedreteP Mpith ahioﬁﬂchirbﬁlhltlca Gi OKps riifidtbnret a1he apatCcrh ahseﬁt for structural
with effluent therefrombeing reaction in a_se

chagpigrization ryterded iffom Bet & SQ1 &b 2P nItegisica der &ewlfiwegnemem were
catal yst, the 20 reaction

GX%%%%P§?§H%Qfncﬁ&gmseamlnd|V|duaIIy or in any

Sudfecrirexast i on, a tenperature of from about 340C to about

ressg re of fro about 3000 to about 180
04835 T ailbyeniserentang ST PP TAB G g the Brunauer-
Enﬁﬂ&’f«l%lﬂe} Q@E&Wﬂdd‘ Us&lg @d@grﬁlohld&%r?tl&{)b’f hi¥rof 82 @&6mperature of liquid
vel ocity fromabout 0.1 to 10 h-17 (1x) a
niteoggii ?17al<|)oﬁh¢1ymm@1r s keice gl demax iba gajpubatess ssing tphag of the Brunauer-
presence of the MCM 22 famly 25 nol ecul ar sieve of
this disclosure and a hydrogepati on conponent as
catal yst, or a m xture of such catalyst and zeolite
Beta, with reaction conditions including, individually
or in any conblnatlon ‘a tenperature of from about

A=\~ 1 I T A NN N o o r I e A LPNONINSN L
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10 acid, i.e. ibuprofen, by reacting isobutyl benzene

Wi th propyl ene oxide to provide the internediate
wQ2qudoredput yl phenyl ) propanol foll owed by oxiREE/USI09650729

the al cohol to the correspondi ng carboxylic acid;

(xiii) use as an acid-binding agent in the reaction of

am nes with heterocyclic fiber-reactive conponents in

r rati f dyes t repare practicall alt-free .
EnftaERr s B2l mesbEinih ThePe et ERte 8 i5paiitinty Sibtracting the
intEAhERrfale arcbroln GSeR9AI sirfee R @badrAndy thelBruhficREmmett-Teller

b¥ reference; (xiv) as the absorbent for "separating
(BEThmeeuigepeatdi i socyanate (2,6-TDI) fromisoners if TDI

s.1n U.S.  Paten . 4,721,807, incorporated entirely

Coﬂg?%ﬁﬂh%?“PE%éPgﬁf€E whereby a feed m xture conpri sing

[00896- TDF heasadliAndnibberiof agaslt@tdratbveinidy BiBeBUIRISHITGA. A sample is
MM 22 20 fanmi |y npl ecul ar sieve which Qas been
drigcs§ - i rrniebivaichh(weigh sBangs lawdrtkhdorthgperyqy of 1 hour). The
Weicgghlt lo?vfﬁg dm{d o Eﬂe”&br&l}@,. % fian Pleag}fe(g.&ﬁl&; AHan E\f4f6hcollidine, is
sorbent matertal conprising toluene; (Xv) as the
delatzsal tehd nflor veepauatighgydnde did cdriahvvdrshé somme by astrogen passed
204%21}1&11?} fsg%bgrgltélr 'EéngIY L lglgg‘t’)egl i]r; %gr e%ea:al??rgiecgtghorlgsl Xf adsorbed per
ord®OPfht $bge2, 4- TDI and 2, 6-TDI is contact with the
present MCM 22 fami |y nol ecul ar sieve which has been
iR texperirastdlgmoeedusgst h Na, Ca Li and/or My ions to

A o;b 6 “‘J4:T | f owed by recovering the 2, 4-TD
0T Geal 5F: B P SO BRE Ry SR bigs L or tmpranure. The
*7 Alodndehs; MRSV NMR %Bé'ctﬁ{ AeRSFech@ed HRCK 8RAFAN JnAMS PULSEMN 8pectrometer
content of a 90- 200C+ bottonms fracti on 30 obtai ned

op¢rpiang athld . dat HIAPPi2cMEBh eerespording tonktOrad 9 Mblzd@swpi fiequencies for

27 Whi cho GO I.ses. cant [ h I - INj .
A B AR SRR ISOR SR g 7.5

mrNasenprobEt Fndiagipacdsof SCkBIgwiti @V gecduplingduring data acquisition, 4
hydrogenation metal , at WO -

us 791 pubes 7 sEcrvlssdole s/ gsoTdb seippdvare sabeqtere | udli MAS (Bloch decay)

ipdi vi.dual |y ' C ' 10 r at of, .
NSV B R s Bttt DY o FRABL BB P of STRPRESHER, B 0tz wih
'Halolir deeduplidgaerl d3RQRQuikidanal.2 (X\i/é pullsés, @ 0FsQRARSREay and 2400

for co-produci ng henok and ketones that proceed '

- 40R9 segly wera ceHected. kiticat CoRPMPAST NOHR dpesfraf wetvaicPerdedising a 5-mm
t.he al ky] benzene hydr oxi de-,and cl ea 5 the 1
Vel RN R S R R S R e R R Blogherddi ac 477
1929 MHzR&bZepdnding t§ & oY Lansort focqpberiods 03I MIgEt' aNEPMAS data were

benzene and C4 olefins to phenol and methyl ethyl '
recpededriaith dldecoasling deengodase peduesitiqng 8- SeamBlnelses 3.5ms contact time, a

I nternatio Ieation PCT/ EP20 I ch_can
2s BT PRty O BODE R BT SRR AR el SR recorded
on i &4 ghentin Afiagyries 800 bedtrbmelentenrtpbhdinglto APAI L&aior GRquency of
PCT/ EP2005/ 008554, benzene 10to phenol and

39 gMtmekaAbng, (Blochh decayhalatincer FpoEdsd wongerdlmaMgrian probe at
et hyl__eth . d i bed” f L e i
soiTTRRy st ok R FLACT 6R TRCH R0 o SRERT ok g, 32 scans wre

collgetcd. process of benzene al kyl ati on reacti ons where

selectivity to the nonoal kyl benzene is required, e.g.,
Ex ively sec-butyl benzene from benzene and C4

finyf r [ NN -

0L TheaTrR PREMTLRLE ED bl EPloltil 3 Branfiic 1 of US. Patent
ApplddtioR206 51/808 5BY wap nédeertabhy mitthicsofBOny ef $iMmitris acid and 0.3 g of
.carried oyt by co-feeding benzene and the C4 olefin .
dler@éadwettwliw@ec%@eaweﬁgttonow% ‘F?é“if{] YdAp tﬁ‘ﬁ% RAtYACT sgpled in a Parr™

tenperature of about 60C to about 260C, for exanple of

about 100C to 200C, a pressure of 7000 kPa-a or |ess,

and a feed weight hourly spaceg velocity (WHSV) based

on C4 al kylating agent of fromabout 0.1 to 50 h-1 and

a nolar ratio of benzene 20to C4 al kyl ati ng agent from

about 1 to about 50; and (xix) in a process for

o o o,
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WO 2010/ 021795PCT/ US2009/ 050729 These materials may be
i ncorporated into naturally occurring clays, e.g.,
whenvom7d® and kaolin, to inprove the crush stPentsivowds0729
t he catal yst under commerci al operating conditions.
The materials, i.e. clays, oxides, etc., function as
bi nders for the catalyst It is desirable to provide a
bma;t tal ]Xes:})%eqlaw @%I (% 2%@ E‘g%ltséﬁ? g}qgiugt? \%%%}Ssglaﬁﬁieby filtration, washed
an@gﬁ&ingoﬁ;on1breaklng down i nto powder-like
materi als. These clay binders have been enpl oyed
(0093 nal The XBIQ/ phigeInt tgugs@ 2pasey bé chimgeigurdgas hemprizisg a doublet at
Str
betv&iegg QQWE %ﬁ 12326;0 %ﬁés?% b Os I% ggr'igcll{l%l\l?q ﬁ eja-}nev&veg ;"{(Ql 41 non-discrete

caltﬂeﬁth tetwiche 8 186 1d M.05 IANgRird s, AlneS K G‘QIOI(Gqu@)lrbgion vhixthbit a valley in
famlies include the subbentonltes and the kaolins

beipisaproht perfotin| B8SH- L end %Wéé AeéthjSlSa byhevith epgpged intensity
l=alo

corg%d;i:és/cﬁo? hg&{gb&n : 1311%1 a't e\g@{évlgét 5%91( @'tt [ee’smétlggélﬁt/% ef the point at the same

XRiard-spaejngoon athaukngd e:onﬁtmhgcinaymacan dp@inds ét.0600.1 ®eand 9.31+0.13
raw state as originally mned or initially subjected
ADglQaY-ci nati on, treatment or chemical modification.

[0@3Pder"§heu§?ﬁ&ﬁéd EfHdugtofmgasléa thith Wirfale hhe & %H‘P /g and extraordinary

crystal also include inorganic oxides, notably
eﬂahuanﬂaofk&@ﬁﬂkhﬂaﬂﬁﬂbﬁoﬁﬁﬁhmm@hegforegO|ng materi al s,

[O(H)gf ri neW o éntfi% tay ghglgtgicgynggg Igl}eggmvﬁ\gfe{qlgelfaevé ?hat the pfc’eservatmn of the
1nt§ﬂlei§)eP %dgﬁl%rtfe%{o%strﬁbél b XD 1A 1n§ér{161? 8t 4 2ddifonal thermally stable
Ii ca- beryl 11 litca-titania as well as ternary
moa@jyr;pmgstt lilgalg 11$Qg|)¢1bpra13n§ SI iatoemsa | Thei nepaultsh@ﬁ N&JR are consistent with this
thsiIica-aIurn'na-zirconia silica-al um na- magnesi a and
8f¥i ca- magnesi a- zi rconi a. [0085] The rel ative

[O@SFporSHoQﬁﬁmqflgﬁﬂe @%r& tieH S oech I P d&day SNMR kftRtra of EMM-12 as-

ecul ar sieve [ nor(ganl c oxide matrix vary

symhwegl (tap)t EMMd 0c6ﬂ§tﬂddla) apo HMM: 12 arlginad) (b@tm)abﬁgmpanson of the
spec?ra s Cf Srﬁg\ﬁy ?(\?vh gﬁ&f%ﬁh}{%ﬁ%\é\% ?yqltthe%pz%d gﬁté%ﬁ u?lltet Yieaction of the
dlrﬁahﬁdfefhd&9adﬂl§ne wiitht fhe sﬁﬁ‘ﬁ]@etoofor@bdltﬁet}@@sﬂtyo spdaiast as&@dicated by the
wt % of the conposite. [0086] The foll ow ng exanples
pearkéfm et dsemblibiome A PEmorgioRdn EEMMnH nsvaheSiapd pyrbprguent calcination
S t h
of Eﬁ@gnltjl %n%@g%%& Frlgﬁxx lds[sn g'ﬂ%gmggaﬁsxgorn§§s‘f’e%‘? F?ﬂ;h at%:lg elj'oss of the organic
fur{cﬁ@ﬁalitﬂéov\déosexcdmparﬂam af werse sphttal ae deamninathBringdee bV@ﬂay, show that

511§|HgSt rmﬂlg t %Emnlétaarnsgqgf t ﬁée({)étsw&]lr} Sefcang Joss of intensity

in ﬁlte rS‘g'l 903 - APYACESIdnZRtiR T iRulcendest 154afsdard1d @80 réa'&tlon of the

Intensities for R etveld refinenent were extracted
dlrnertbyidteﬁmxyomtam uoills th@ anﬁacaomgpenalcelamatl{)maﬁ%%EMM 12 as-

veraII surface. area .of cul ar.
syEGUGP asrtly W b Bio o S BT iy ey g rogion tha
rmg'l$t| H&gasadﬁaé@wlmrand% @tsﬂzetgtaﬂa vath fht tféx@%ﬂn(otfeﬁ@ﬁa@t $i-©-Si linkages.
l'iquid nitrogen, 77 K). The internal surface area
Thﬁaye&@ecwlf csurfateebomgt dgnethylsidel speciehan BEMkbras-sywhesized is also

measu?lé #%e?tta %(iﬁe exger naﬁ@%‘rjf ﬁr% ig’ﬂ%eger C%?%I%nce ggsociated with

mdiyy1Syb iy detddtaiin St ke ppiheihnaditourtd aeaereaﬁﬁﬁce‘srfmm thesstructure directing
overal | surface area neasured by the
ag@yt (Mader - Enmet t - Tel | er (BET) neasur enent . Cbllidine
r t
O e R ey B heasur og B -ped THIC iRy of EMM-10-p
(tog), |FEMM&112 ﬂﬁ)@@thﬂl@dr(ﬁtldxﬂb) avel EMM{I\BB@aghme(bfbattgm) | @]S)Se comparison
than 1% for the period of 1 hour). The weight of the
dried sanple, the sorbate, is_ then neasured. The
sorbent, 2,4,6-collidine, is “Helivered at 0.3 m/hr
via a gas tight syringe and carried over the sanple by
nltrogen passed 200 n1/n1n for 60 m n. The coII|d|ne

o Y 4 o o
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NMR experinental procedures [0090]AIl of the
solid-state NVR neasurenents were nmade at room

W@ 2orperEadur e. The 27A1 and 29Si MAS NVR spect rBCTES09/050729
recorded on a Varian InfinityPlus500 spectroneter
operating at 11.7T (1H 499.2 MHz) corresponding to 130
and 99 WMHz Larnor frequencies for 15 27A1 and 29Si,

of Ehg:gg ?Igetg yel (%/ ﬁade %Sa&? ner 3 %%,ggﬁbeéﬂe%g %ﬁ‘el’\s'gﬁtlé ﬁﬁﬁ]t%reﬁav‘ﬁe average local

Al $888€8raPEnvAronkidas updrt flylddodTBMM-1@ PANE iNE paalIR seen for EMM-10,
acquisition, 4 ils 7c/ 31 pul ses, a 60s pul se delay, and

sulgoquost s#eingkigreoflgMMed 2 @@Lsylzhmzemmswa@ll@thﬁ: faeaation qﬁmqn framework
ectra were recorded using a 4-nmm Vari an probe at
Océg?dr%%ll‘%g speeds of 10-kHz with 1H di pol ar decoupling
[008a1 i ngTidkatrn Mg § ONSIRt $p&6trur31 o'nT: EMM IQ/cﬁlclianS&Swnan(Flgﬁe 6 indicates
pul se del ay and 2400 - cans were coll ected

theTpigsenge ~CANBRINNIOR/S @é&rpast%raéldrtéth%SeOqu%&na of Ofef) mmole/g is
coRi M P08 L pROIPELIG.RERRS D B0 SN o o ey

Exempleeéspondi ng to a 13C Larnor frequency of 50.3 MHz.

l‘@f Cﬁ%@ﬁﬁiﬁ aﬁfst BT 2593 F%Z%ﬁf@ag%go r&tJ ngﬁ‘?;%lg of sodium

aluhhﬁﬁe s&@ugsn, pl‘(‘)' %ﬁf 5 lWN&OF‘I” o5 32 QUra §PRY 55 81RF WP Me6-diquat-5

| ected. '1H VAS NVR spectra were recorded 25 on a
(H@sme’rhy\l/dri amtanﬁdlmlnyam)dxomeﬁ sspeonromtdeat 170°C for 100 hrs. A small

corr a.1H L frequency of 399.4MHz. 1H
%ﬁg@ﬁeﬁg%g%’mgﬁtw S Hﬁ%t fecorded using a 4-mm
[00@’ | anTie®bRnAof I MHdve ENSERHB vak d eﬂsé& i@ fof 1N Sitric acid, and
2 pul ses, a 30s pul se del ay, and scans were

0.5cp Ecthew diinethvpt ond ThS0HG0OL A b B 31 NEVNALOTEC yiclding 292

o 5 BTSRRI B8 LIS P o T G 312 nd 0

AngOtrgmovith aMalley béteeacihd 1as dw@ p&akg bat with measured intensity corrected for
di et hoxydi net hyl si| ane. The reaction was carried out

bagkgropndett | the lovsist ApiRE PCigg 106 desp than ¥k s oithoygyint at the same XRD d-
P )

YA EERGTLTHERRAA (oIS 1ok 90, BT HAGvas

peefki betrwari thn Jative shedttraindediol moampmﬁ@cm pRARFTHad iXRD calcined form

tte r ma haracteri,bzed as conpri si ng
%‘Pét(7 %@Ylézfé‘ﬁe‘%ﬁ %FnéHeal EAngst r omrs,

Ex coriejspondl ng to 6.5-7.120 (Cu Ka) and non-di screte 5

ring between 8.85 to 11.05 Angstrons, the 8- 1020

h [ t t
o8 &4 1L G MM g Moot B Rls. [ oREHE00 iffipine catalyst was
prapeaduTiad catalysnsad tgsted fardehzue hikyldiaa kgthoproplylate tofferm cumene.

I st point being not |ess than 50 % of the point at
F—e?iﬁgﬁﬁg'—g@D d-spacing on the |ine connecting maxi ma
Bedenpground 11.050. 18 and 9. 310. 13 Angstromns.

—10[0093] The cal ci ned product reveal ed high surface

[0H0éh OBerBRB: M gphaaided Xitonaar dcbmmﬁgciérﬂmamenﬁht lhzene was passed

[.Iidi d [ f .321 | /
R AR RS P Rfung b e SORFA g seve 1%

mdlR1aR SRV AtHNRBInefd 28 Clay, Hn8rIe®%SErbSPR in&rder from inlet to outlet)
denonstrated by XRD indicates insertion of an

andyéfetntthiowah attieirsrney: vebsshicentaing YICVGStcatalics] I foed pretreatment
f: NVR
G0 SRR 0 R0 Ba e S bl n F qure 3

@1@ rdehe 2951 MAS (Bl och decay) NMWR spectra of EMW 12
- synthesi zed (top EMM 10 (m ddl e% and EMM 12
[0(1313%. rapy set t% obt'eaﬁ%afmrgo% cemeﬁ@a pRRcialy gscgmppng and was
po %ﬁ@ gﬁg&lz as-synt hesi zed confirmthe reaction of the
I methyl di et hoxy silane with the surface to form
di met hyl silyl species as i ndig)at ed by the
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20 peaks in the Si6 = -10 to -20 ppmregion in EMV 12
as- synt hesi zed. Subsequent cal ci nation of EMW 12
wa@gsisprt7hesi zed show | oss of these peaks, consPGI/ER1009/050729
with the loss of the organic functionalities. C ose
conpari son of these spectra, as seen in the inset
overlay, show that silylation of EMW10 to form EMW 12
.as-synt hesi zed results in significant |oss of
Nifrogelinsity in the Si6 = -90 to -102 ppmregion which is
[00109] Cavit\@e®fvak QF%a hiphSpUrAP Yt $KaiheRElonPh Bmmdiial specialty
25 di net hyl di ethoxy silane  wth the surface.
gaggbewguent cal ci nati on of the EMV 12 as-synt hesi zed
Telt! Lénsé 5 At PNERRE LR iR REH diBed PLENSI ty 1N T he
== = t be associ at ed
[00M04 ) anigt ¢xpedmont wisedonduwittdid HExEDbER/R0Br B4 OD tubular reactor in a
interlayer Si-O Si |inkages. The presence of surface
dowailey eAdEEFIOE| Vifh andey edtorpal iprmacoyBles y Jihg espetay furmace was
- %Q&#E n e NYR. sRe :
co#(t?_ollghfig 15& é]?glggé.r é[(sx}g nggﬁgoggg%?ls A éfst\%l fﬁﬁd"ﬁqesh was loaded into
the3DRetdaytos i Axperimsnideieainddctédevith datapysmps ivholadatiridaes boaded into the

Jhe resqgpances fromthe structure. directjing.agent
Y SBR[ DOSETRROR PH PG ESHOTEH & 1o SR IR (RicocFhe catalyst

wa¥ %@P{e)d WYR meeGhhd tQffiIEMY Qs Ritlal 981G 5151%4' 1R eaction conditions were
as-synt hesi zed (mddle) and EMW 12 calcined (bottom.
13¢Co L4 68 diPpar arsbthe WDzRE1BOPP ETO BRET/ rade 608/ D50 7®eigbf hourly space
se sgﬁgtra indigﬁég that, perhaps as expected,

t h

velpgify way { By oy # propy % the average local A
t N Sj t] f P

At ﬁac:fogr%?a%% é[ﬁ? yéagfg)g ﬁﬁd? tg}rc&{%mol%%ytgo%g%&%n?% A with the ultra
highapaitnatitr@genp hinEMAIL taascasyidli Regpczadrer @SS privrttbdntroducing the
formation of non-framework octahedral Al . 5 [0097] The )
berﬂq_nﬁgedru shbetisuml Bs %WS&W@&@W?Q&%%W@W t7ﬂrglu (day prior to
. o - . e
im G IR ol e B EENER ol TS ] ) By BORRRLEGhe reactor was
coadoso s3EHE uniderthberzane iflowt ypd ¢ladnl progdelere tved introduced. Products were

22/-49 materials. Ex le 2 0098 10- P
coly e hare Gy e KBk SRR Red Yout i Parogpybggene (DIPB)
ov&Q@intéit %@Qﬁbb’ﬂb&%ﬁeﬁphyhio% ratidd oF 1R produd MACH th@Rinde of 10% to

of Utrasil and 40 g of the 50 % Me6-di quat-5
l4YHexanet hy1- 1, 5- pent anedi ani ni un) broni de sol ution
reacted at 170C for 100 hrs. A small amount of EUW0
zeolite inmpurity was detected. [0099] Three grams of
t he above EMW 10-P was dispersed in 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)
contai ned peaks at 13.5, 12.3, 11.2 and 9.4 Angstrons
with a valley between the |ast two peaks but with
measured intensity corrected for background at the
| onest poi nt being not less than 50 % of the point at
the sane XRD d-spacing on the |ine connecting maxi na
at around 11.2 and 9.4; in addition there was a snal
peak between the latter two attributed to EUO
inmpurity. The product had in the calcined form 20 BET
equal to 574 n2/g, with external surface area 54 n2/g
Exanple 3 [00100] A 65 wt.% EMW 12 cal ci ned of
Exanple 1 and 35 wt % al um na catal yst was prepared.
This catal yst was tested for benzene al kylation with
propyl ene to form cunene. Feed Pretreatnent 25 Benzene
[ 00101] Benzene was obtained froma comrercial source.
The benzene was passed through a pretreatnent vesse
cont ai ni ng equal parts (by volune) nol ecul ar sieve
13X, nol ecul ar sieve 4A, Enge%hard F-24 d ay, and
Sel exsorb CD (in order fromifet to outlet), and then
through a pretreatnent vessel containing MCM 22
catalyst. Al feed pretreatnent 30 materials were

o NS~ Y T



[ 00102] Propyl ene was obtained froma comrercia
speci alty gases source and was polyner grade. WO

WQem00229¥ 95PCT/ US2009/ 050729 Ni trogen [ 00103PCT/US2009/050729

Ni trogen was ultra high purity grade and obtai ned from
a commercial specialty gases source. Test Sequence for
Cunene Manufacture in a Fixed Bed Test 5[00104] The

Cle.xgeriment was conducted in a fixed bed 3/8" or 3/4"

ubul ar reactor in a downflow configuration wth an

wdéi8im: nternal thernocouple. The reactor furnace was

1.

“col |

oMt piledlarsil

controlled in isothermal node. Two grans of catal yst
si zédmptscular Q@Vwésmngvag 1tScﬁéderdthiem fone aBlldsm qa@at,qdofprm an X-ray

Exp t

oxt PUTATRE 1RERERRAARE AL dotyi ExtRln Sl fefin s gpee of 1417
bedtova3. sam@lsﬂrdmgem@p&ﬁlg MaifRinirirdthk eafdersfaiel aOMB56 Angstroms,
The catal yst 10 was_ packed with inert sand to fil

the
i nt 8R&nPR- ﬂléFfetﬁoﬁCatt@B%éé‘éwe%@tﬂi Bhd EohldP resLromesy & exhibit a valley
130 / ti
L30%, pgHey eyl e enienel O DP YIELAL, (7100 o 120
p r opylgetnembasgi sd-spdcingmatiaruns hﬁhb range ftone& véac 1 @3 Wagstroms with

brought to.reaction pressure of 2169 kPa-a with the

ul t P@?awr@fﬂl%w Y §°Ii‘i?‘§?dg%é Ea&&ﬁ%}l &hihe Owsstrp@aﬂérﬂl@&ﬁ not less than 50
t empgh Ay 'i)@ln@fat the Q4mP KRS dls gadlfﬂé BQ%Q{&%oﬁﬁ&tlﬂ maxima in the range
benzene feed for 24 hours. The catalyst was alTowed to
equpfﬂ%ﬂénelibwmgmdayspnh@nh¢0mgmﬁnud&66hgﬂithngﬁKmn

prop: élen t achlev bef are data

t t
ERY TSP ER8 i yfé%[ha thlbg 1808 2 Rized form and in

benzgomed | fRmang txtl&@z ﬁ[fﬁ’@b’ticﬁln?)a%@fﬁ iludaduGRaks at 3.57+0.07 and
Products were collected and anal yzed for 13 days

on- StA2&8RY ARESUPMS shows that Di |sopropylbenzene

) (Dl %%2: rgvlg{lﬁé:ruﬁg of clsa 15 ? pié(d’tggtn ﬁaw gci Alp%) ?grgydlﬁesmed form and in

ratios o

201 é%cme@f@rhﬂﬁn Wéraﬁﬂ cﬁlfffﬁlctldn pﬁtdﬂf@ hﬁmaihr%r p@k ave.9haw b Mghgstroms.
inits as-synthesized formand in calcined form,  an .

: x- r dpe dne lepiin pve PArREMCAEIUEIAy Ieds 2 rapnegitign involving the

Bﬁﬁ&ngﬂgéﬁﬁyn1ln the range of 14.17 to 12.57

Angstrons spacing maximumin the range of 12.1 to
12.56 Angstrons, and non- QH§C(§§% scattering between
about 8.85 to 11. 05 Angstr é&xhibit a valley in

bet ween .t peak a d-s. Xi in th .

D 35 BB S BRE T I5. Ehyhl oron, on
MeX A, 1Y Isrb?teﬁ@%]&ltfe‘l@ﬁétﬁ cBRipkiSesIN-1dadt HNOSE §iABEH Md Qerrnamurn
nmeasured intensity corrected for background at the

| owerd npodticasbaiongl®ot | ess than 50 % of the point at

t he conn

i TR RS SRR R b 1 5 BT RGREE B A g Pormuta, on an

ran gﬁh}fdﬁr@m Hsi8@nd h thEnd Sf ABIES bf eXiBes por n héelch®f EOulladfollows:
sieve of claim1, further having, inits

as-synt hesi zed for  aosliin,Gal-gie&dof-avm, an X-ray
dlffractlon pattergblnclbd%ng péaks at 3.570.07 and

%Qle%hﬁf‘g%faﬁ% aralkaliRé c4FR GeH| %ﬁ%ﬁflg\ﬁ? og?a&: rﬁé)lgﬂyz

further aving, In its as-synt esi’'ze orm

. cal dhoewldontamsican oXelnmy4 di Hf wh@’emcsaldpatstfmnm abaut 110 dio aig)ut 150.

pea 4. The nmpl ecyl ar SI

90. 15 Angstro
D Enolis s SRy G PR e o 5 WhEsBel 1 o iy B about 0.
. the TABInadlcdu@dradidvnstu R onS283e14iMs YA %o 7V\G/ﬁ51%hf‘XX15|a$urﬁmum and Y is

trival ent el ement conprises at | east one of al um num
bor eiticoi.r on and galllun1 Y is a tetraval ent el enent
east i licon.and
37 o8 et HERE LA e Ciolins Ppfiiomtapacity of
4, whchfiasapnpynrdesi zed form having a fornula, on an
anhydrous basis and in terns of noles of oxides per n
nol es of Y02, as foll ows:
(0. 005-1) MR0: (1-4) R X203: nY02’\iherein Mis an al kal i
or alkaline earth netal, and Ris an organic noiety.



6. The npol ecul ar sieve of claim4 or 5, wherein said n

is fromabout 10 to about 150. 7. The nol ecul ar sieve
w@bo10lozi768 4 or 5, wherein said n is from about PADU$2909/050729

about 50. 8. The nol ecul ar sieve of any one of clains

4 to 7, wherein Xis alumnumand Y is silicon. 9. The

mol ecul ar si eve of any preceding claim having a

1030 Zb6M37S 8t DRaR8 clty o8l i s ARogiidgapacity of

of gp%aggggﬁgkngkglaln1 having a col lidine adsorption
capacity of at least 250 noles/g. 11. A nethod of

1T mandf aethedi crfgfnamfasumygmth esbyhicscrey srsitdliimemoticelbulseve EMM-12,

sieye E t he rising the steps of: (a
prod}eofp% A EREORr L hy B 10 B famy )
conpgsi t bRVidANE aamidine @(915‘1’6}%%@ EQMN- BNE faRllyt dodos@n and acidic
r

the mi xture to forma product conpri sing
as- synt heenpesdti®@vmend2, wherein the treatnent

con t'OnS (¢ overing the acid treat
cry0al | RO eS8 45 oot el eot Sregeed BMM-12

11, wher @ihdres@ihd tha?tﬁéhlt eofitiGisepnd @) furt her
conpr|5|ng a spacing agent. 13.The nmethod of claim 12,

@i n &¥OHCENVNG 6CIp tlfeawmcyys&@élmfdﬁphep A YOiPpri ses
12 EM/IA‘%Q nfethaid AR d! thgt%ﬂp%§ frﬁ)&ﬂrecoq% (Efﬁlrtﬁ@} Qi eﬂrlsﬁlg a spacing

aqueous sol uti on, sal d spacing agent” conpris
dlehgaﬂydlnethyIS|lane said treatnent conditions

rlse [ n the .range 90-170C and
13¢ 1 g b pnged ngrfgaé Tobgomaaibng S0P Ry fmpovton comprises
manghaot _pNGid a&éiccd sitiod %Bﬁl hkékqm'nﬁe Lélcﬁ‘ir ake8¥Lsolution, said

EMM 12, the nethod conprising the step of cal cihing
sai dpasmgsagenthesirsds dlﬁsl@tcacﬂlmeﬁwlmbhecsalﬂdareagn@v eotENbIIsZomprise a

of an e aof clains - 13 under cal cining copdit] .
5. KNraoEap bkl At BRga sl BofibAhef ROt s

14st ep, efeticNbAGidn0thcBurfiygdi %@[ﬂé@nc QEURE Qaklc¥dlih 51%% EMM-12, the
crystalline nolecular sieve EMMH 12 of any one of

cl aimethorl qamprirdes thyy step cdrdsbrniog rigisk a5-ssmtlasizad targtadline molecular

sieve EMM-12 of any one of claims 11-13 under calcining conditions.
15. A hydrocarbon conversion process comprising the step of contacting a hydrocarbon
feedstock with said crystalline molecular sieve EMM-12 of any one of claims 1-10

under hydrocarbon conversion conditions.

-32-



