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EMV 12 CROSS REFERENCE TO RELATED APPLI CATI ONS [0001] This application
clainms the bepefit of U S. Provisional Application Serial No. 561/084, 166,
filed July 28V ch is her eby incorporated by ref e"rcé“éFéé‘"’?/Pr“?zﬁ
entirety. FIELD OF THE I NVENTI ON [0002] The present disclosure relates to a
process for producing al kylaromatic conpounds, especially

nono- al kyl aromati ¢ conmpounds, for exanple ethyl benzene, cunene and

sec- butyl benzene, using a nol ecul ar sieve conposition designated as EMW 12
which is 10 an MCM 22 protEss graligkingd ADRYLAROMAITALLUSRE Hhvaatibr es.
BACKGROUND OF THI'S DI SCLOSURE [ 0003] Mol ecul ar sieve materials, both

natural and synthetic, have been denonstrated in the past to have catalytic
properties for CROSSREF T REYATEDNPAPOICLATIONST si on. Ml ecul ar si eves
g 2Pl O G RLALY ke WAChHEE RS, Hrolk B NAHESD KA ST 1 1O

or synt hetic ecul ar siI eves. ese zeolites

i nclude | arge puP¥: 1§édil<1dt~‘él§ 28,i2AQ%rvids Beteby wgﬁ?@@?dz‘é( rofernce et enti ek srral |

pore zeolites. FM@FM1WTQOQ thel r isotypes are described in "Atlas of
Zeolite Frane r Types Baer. | ocher,

El sevier, Fift iti p‘ﬁ’(ﬁﬁtl d‘SV/%Pﬁ“l?h rﬁl}{’geqhéor é‘b?‘oF‘ﬁ%?P‘pé’fogt“é‘&F gB‘YP@f“é?cence A
| arge pore zeobmﬁ[ﬁuxgle,rmpse@iallwmhmuazlammaec sinzpeuaf, fat exdampls tethalboténc /cubcand
includes LTL @g@) I olites
(1 UPAC Conmi ss%llgin%% benfcgf 3 rrenc 1llalur e CO%E%HWCJSQ&@M ge %%r% gﬁgeol ites
i ncl ude nazZ?iten M@M%Qéﬂmlﬂma@@b‘!athﬂéwLC,‘luc\XlﬂIDfSath%oI ite Y, zeoI ite X, onega,

and Beta. An |Qg@k@a}1mmopqrfﬁs$)u§@m}gte generally has a pore size from
about 5 Ato leiﬁ t han .about A and 1 ncl ucgf?ng for e

EUO,
MIT, MFS, AEL, [RED Aétﬁcu\@twve FARAT 151 P PR ﬁ%%‘%)i’?%‘?elk%e&‘)ﬁ“é@ f1 uPAC
25 Comm ssi on of p&eal iatecaNomie pobatial Ife)varidox appd @y dbcaibob esnvedbatvplgare si ze

zeolites inclu 22, i

S cal i te o - Avee il g AR o Sl Rl or o AR biche Pl o

| ess t han d@ouew%almwAmalﬁ@lqr nieqverd efcempley Oé%@ﬁﬁ)lz@hte@]—IACIUCERldlgeNMre Zpgies, SOD,
E)r(]d L;I'A fr ?”E\/\Qfelﬂnetdﬁﬁepo?ees% 'Z%ﬁlﬁ% (dh&-’lf)rﬁ? &Fbl%lﬁﬁlz%ézjﬂceo%@&ggi %lﬁlr N Sﬁg&c&leat ure).

anpl es of s zeo es inclu

302@14 SAPO- c“b "‘21‘_“1“21?{J Zeglite Framgworzdypay e dY-itt é“l("r AR aad heolite
T, gnelinite, %B@h&ﬂms@ﬁnﬂ Fefthi mmnj 1001, ivthéxh is1IQE0H dcbrforatRbbyedaferehie. Adardk39, 409
refers to a crystall 6L 86U Bl Lo, SQURRRE b LoRalc Tl L VIFRA, PO 3

and its synthesis Froma T ba dro réact’ion’
2010/ 01440BPJC:’FIMBSZQJ@E)/*‘6567zml m fhmdvragk W@mme&aﬂ%& ﬁrprn@w@m oo Zepditv c

conpound whi chn&fdnsla@S). @x&ﬁ&ésldﬁ%g%%fbtze&ﬁ& 1§c§(J&1§: hashie, &ﬁetﬁé“%eow\ﬂ 3%1.6U. S.

Patent No. 5,362,697). Hexanethyleneimne is also taug for use in

synt hesi s of c7re§}'§f’ a1 1P Xnurese &P%\Pet§|Aé\fé‘§’“r\9E§M pore cir gOlipgensrly Ry, pore
4,954, 325) andsidiMndfbo(ds S.to Rat ent atNat 7 3, 36nchudy) forAximle OHIAMES] BVE@,

conposi tion OfM‘i‘?tl\ﬁ[e%I/Kﬂ Q‘#rProquEt[p F8R. P,ﬁ(,)\%,egnldlqt(ﬁ\; A ewo%ﬁ%e Z?‘H@?tr@{%r eaction

4,826, 667) is synt zed froma’reat v m xture
cont ai ni ng2an edamiesiinad deefirall emanalptpred drpmitlesmf iisermediptSporPaizereplithoinclegde0 77, 498

refers to a crysial z4ve, rE%'ME%J'WéMQQ&M%alﬁ@ﬁ%%ﬁ&a@l& Ofa RhLEk BB TQ |
and its synthesis froma reaction m xture for. hydrot hermal ‘reaction

cont ai ni ng one"@d? PYC HrfFoR bey 30%t°6‘isgté%ﬁ} ourddih ?‘\9é1§lude“ for example, CHA, ERL,
KFI, LEV, SOD, and LTA framework type zeolites (IUPAC Commission of Zeolite

Nomenclature). Examples of small pore zeolites include ZK-4, ZSM-2, SAPO-34, SAPO-35,
30 ZK-14, SAPO-42, ZK-21, ZK-22, ZK-5, ZK-20, zeolite A, chabazite, zeolite T, gmelinite,
ALPO-17, and clinoptilolite.

[0004] U.S. Patent No. 4,439,409 refers to a crystalline molecular sieve composition of

matter named PSH-3 and its synthesis from a reaction mixture for hydrothermal reaction

1.



10[ 0005] U. S. Patent Application No. 11/823,129 discloses a nol ecul ar sieve
conposition designated as EMM 10-P, having, in its as-synthesized form an
X-ray diffraction pattern including d-spacing maxi ma at 13.18+0. 25 and

12. 33+0. 23 AnY&¢ P’Sﬁ% “3yherein the peak intensity of the " EFARY axi mum
at 13.18+0.25 Angstrons is at |east as great as 90% of the peak intensity
of the d-spacing maxi numat 12.33+0.23 Angstrons. U. S. Patent 15
Application No. 11/824,742 discloses a nol ecul ar sieve conposition
designated as EMM 10, in its ammoni um exchanged formor in its cal cined

form conpri si Rehdihd h&@lhét%/léﬂelhfhemigﬁlﬁ@ L@EHbundSRhith Gy & &kécal@eao@ml @Beul ar
sieve is characterize¢ 'gﬁh? e .uni

iffraction stre
arrangement in SYfigsiy 8?1.@ %I‘Féteﬁtr@/%tsé?%ﬂg %?‘%eélli'ﬁle&?‘m&eésﬁ/@“q @ughly ¢ her
characterized Iy utdiesyrteedofiekBaiad heltasr ofveeMedt-2200. I Pt Not 4, DA, 3 p@taber n.
The crystallin V., r c r treaks
int heyel ect ro‘fl?lcci\g Q? {{gg?ﬁ %!ﬁt% ?%grsﬁs) mo}gm{g%mc%%ﬁgg{gg%ﬁ&{éﬁ%n&%g ’
Appl i cat i on 5No zeolite/ $735068S. d‘?a@m bseé’, 6@?)yk§t*a1ﬁhq*ﬁei waazzeacfﬁammlyumﬂoecul ar

si eve having, i la)trlémasedaya]tcbﬁﬁmgegl Ja@hdRean@BuadérradYantiohfufna6i, IO pRadt eI N
including a pea d- spaci ng maxi mum of . 12. 33+0, 23 Angstro

di sti ngui shabl &0p¢ ‘5’I§ %f” £ AL EHAEE ARy G OBE SRR 9 ates parpey ‘B%Q&Pd 9. 17
Angstrons and aynmans tlors @ r@tt@npeiatdee atr t@dndt-hemz&e&pacmmgmn@onmm ethgeh 8.8
to 11 Angstrons, Q the peak intensity of the d-spacing maxi mum

bet ween 12.57 t 4. 17 Angstrons is | ess than 90% of the peak
intensity dPf t He0H- sdaﬁll’h@nfnfé\mhm&lm dip- 1B238200ligBscangerqcpiassicvt 00TBTITHe t er m
"MCM 22 fanmi | Yd&@hz@&f al EMl(/Ioer P, mrﬁrr lnalltq Qfsyﬁtﬂ@lzmg%nf)@ |(Mfﬁ<1&1fon ‘paRkecul ar
sieve of the MCM 22 fam|y"), sed herein, inclu f%m)l ecul ar

si eves made fr 6%“%’“%8%1‘?&“?"?‘?? aﬂééﬂ@é)zéra%tl%\ﬁiior’ré fm&?ﬂoans SFHER PO ¢

cel | havi ng t hatdhM¥Vof mmeswdg rhaQPelogy3.18:4A. 20 ingstiob ks at &ad 26 padtiaah0% of
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the crystal asthglep eékr |Hben(§1 X O% %lhe h"%?lfl‘%q“axwt% 1 2&6)1”%\%?@&91_% gegl‘)d%(ﬁ ifth
edi tion, 2001, ApieatentNor @/gé@ﬁ‘?edﬂclowﬁa%@@k@ﬂ%4@%9@?ﬁi@%@@/%@?‘?? whi ch

i's incorporateg lﬁsam'ﬁ%fnﬁﬁl%ga&gmgeé 'fdé%@mnqgléld@ﬁle(ﬁfoﬁly %§mf§ﬂ%ﬂ1§ utnli @m anﬁwun

second degree bui l din - di nensi onal 1% E }rlanework
type unit cel | ¥Polegy wﬁ<h@%ée"mﬁ6wéﬂ°ﬁg}eﬁ%fb CBﬂé“‘iJ‘ﬁ?dtbyc‘B 'idcttombtf% 1&%? m t
preferably oneufit dfli tarr@@érhent hi deﬂesslrecﬁ(nl iTihg mnﬁaﬂinb atol&iuRy e&vé’fﬁﬂéurfhblom
comon second gree ildin Y 0 re.t ne uni t
cell thi Cknessala 11zuti)"l!)r\{ ??‘I gfzcglhgdr: péﬁ%&mb oq‘ e eaﬁon dlfoa@t?on Faﬁn%eﬁ”l‘l ?ﬁ?alﬁness .
made from £ ackpigilar packs fugher dtarabieltwd hlgthaﬁtlelaleae the P%ronﬁﬁfbﬂcag}e}ﬂéeleﬁb@we un| t

cel I thick of wpit dﬁ&klbé Mg ARecMWMLT anewos K it anel Q%@tal-[rt&el\/[@m@m ng of
such second dePree bui | di ng bl ocks. can be in_a regul ar fashjon, an
a)

irregul ar fashfBHy ‘%’Iefbl?raﬁﬂvﬁ rhe BB hin oy, 2oV Bk BB Mt Eh dHw b PateRy
(iv)nol ecul ar mileUgsa praice dbydcagyiqdkle@mloarz B0 LANGRME; dilivmasisiabiabeadbt a

3-di nensi onal ¢ombi nati.on uni fr opol ogy.
100071The NCM 9 TRV R %W?ez‘illésgtr‘)é‘ ¢ gfﬁ:%' “tlon’“éW%‘ da“‘ey\%eh‘ “SKQ

di ffracti oS pam@mgmléxmrmbhtmn éﬁs@alcé\lngﬁmxwh@eﬂathc melkmt@mwsof t® @'Dé@l%? and
3.42+0. 07 ANgSLEOH®n between 12.57 to about 14.17 Angstroms is less than 90% of the peak intensity of

anl(bﬂ%dl?lv

the d-spacing maximum at 12.33+0.23 Angstroms.
[0006] The term “MCM-22 family material” (or “material of the MCM-22 family” or
“molecular sieve of the MCM-22 family™), as used herein, includes:
30 3) molecular sieves made from a common first degree crystalline building block “unit
cell having the MWW framework topology”. A unit cell is a spatial arrangement of
atoms which is tiled in three-dimensional space to describe the crystal as described in

the “Atlas of Zeolite Framework Types”, Fifth edition, 2001, the entire content of

.



15 (either calcined or as-synthesized). The MCM 22 fam |y materials may

al so be characterized by having an X-ray diffraction pattern i ncl udi ng
d-spacing maxjima at 12.4+0.25, 6.9+0.15, 3.57+0.07 and 3. 42+0. 07 Angstrons
(either calcrﬁ@d"@@‘ﬁ@ssynthesrzed) The X-ray drffractﬂgﬁﬂdgwg“ﬂggd to
characterize the nol ecul ar sieve are obtained by standard techni ques using
t he K-al pha doubl et of copper as the incident radiation and a
diffractometer equipped 20 with a scintillation counter and associ at ed
conputer as the collection system Materials belong to the MCM22 famly

i ncl ude MCM 22 (desmﬁahegam%ﬁgmaswﬁﬁﬁaent No. 4,954, 325), PSH—3 (described
in U S Patent No. 439, 409), SSZ-25 (descrrbed n

4,826, 667), ERE1 (‘H&%CB‘P e ‘Hadéuﬁ%eaaﬁo‘ﬁa?‘éﬁ?”ﬂii) e%%éb‘;ﬂg Perbaﬁ
(described in U S. daéneintal Ning of s 0F MW WIBnpwdH @pRur(itthebsc forhiegla i‘monolayer of

I nternational Pate | TQ- 30 (described in
I nt ernational Pat ennottne E{Hﬁ%efrl glgcﬁlegﬁ &%ma%gﬁvgjﬁgilf%ﬂ% 36 (described in
U.S. Pat ent SNoiiib, ZB@ccplaryevesmmeSom( @agon istserf! Jeareubaldinpdiogks “Inrs of one

5,236,575), MM 56 4 GeaChiDdad uhid 4 tgkcklP@st EilerdM0the Py 302 nf%/ than &MV QaIP
(described in U S thg%gthm | i cation 11/ 159 and EMt 10 (descri bed

in US. Patent Applf fromgjagione. 7?%‘5)“" f é’g‘énﬁ‘i IPast RGBS ot °Phe
patents are i ncor pamatdtthhineint dys hefhenend®W i30:fdioBlodyt Thestickinpef
appreci ated the M:M'c% secfog‘(micO%c F@|dﬁ\g%log‘l& c§1l &Vif R e@&@% hE)ﬁqaneﬁpc far fdhf n, a

di sti ngui shed from’convent i 6na arge pore zeol te al kyl'ation cata ysts,
such as norl@enite, nmﬁmpﬁammthemN@MM@@mwemewﬁars have 12 ring surface
pockets which dg ndror&dm&le%m C@%ﬁ% r 10 1dnbi 18 2L QELIOR 0P 9liBneSYSReM Of
t he nol ecul ar sieve. W) 2010/014 05 Us2 g9/05072 0009] The zeolitic
materi al s desrgnaté&mHQMPﬁ%“PQﬂm$@W$§ VY BRmeEe ‘opol ogy are

mul ti-layered (@bRri aths MéNQh fdfmlyencttMIalspﬂsrc&]aﬁgt&tzed’rBy Bavingian X-fay diffrdchen
presence of bo}ﬂtel%oaé’rpﬁnol?r *IEenf]a%l r&t Aub3s zzﬁﬁ ds7t &nds {réﬁﬁf"‘mk

?ez
Types cl asses fi1ve e’ren named err al’s 'as havin
t opol ogy: NEM @pther gguctl or P»ST&ZP@WZPBI—I@ MGM@ Egply merialg n{amditot]e cvﬁectenm 22

fam |y nol ecul gf hSigUEX- xﬁy";l\d&ﬁiéﬁ&lnpafté}h' F}Qluhﬁg Gﬁpdé %n&&km{am & ¥a@yhisef yroak,
hydr ocar bon conversion processes. anlly no] ecul ar si eve

are MOMR2, NOMPAG0-OKcinds 6424066, ﬁ“gbiﬂgﬁ éeﬂheszd%d gngseppesizedg by {dPecul ar
sieves are use&ﬂhmhmMmahth@ﬂmﬂﬂmQ&tﬁﬁﬁﬂﬂhhﬁq@@ﬁmmhﬁdﬂiMmedﬁxamﬂkﬁ% u. S
Pat ent No. 6,936 clo rocess. f. duci | aromatic
conpound, part Ilsui&l 146 ﬁ( lp?la douglefS of%i;gjer aqqlse mc15)ent th%[lolﬂ a{l@g d%}re{ggogl%}c r{ﬁ?{)ﬁ%{ a

pol yal kyI ated aﬁlcmrmcllaeerrrgwwd ang %bhocerrdanomyrte‘t #bthe Cdrﬁetrmtsryeercowyem*pd under

at |east parti Qélonlxlt&l‘eﬁlc @Kmﬂé§ %nﬁ@ﬁﬁ@lddb @ftZ:M an @de&cﬂbédhﬁ PKESLRAER0.0f 95 325)
transal kyl ati on cata | aro C Co

wherein tho. tr BHCAIRITEEY o UReE4P SXo ORBERSe i REURE o St THEASP: ¢ v

di fferent cryst, azld%merzrmhe(cuhared & Puv@san IMx@E 8bn020ash), of Q-1 higesarbbemul. ar

sieves is sel egt fro eo oIrte r d a,materia
havi ng an X-r ap I’ a ‘ZIZ7O nAQ%)t T%r na(ldeﬁ((::r% Illgerndgénnp quent ubllc ation Tﬁ 40. 25
6. 90. 15, 32570“®W%%ﬁ@0Bfﬂ2ﬂ)@?@ﬁmgsmhmwwﬂmPOBﬁqqB@ﬁ@@@rNOUWQ%WSR&%%) P. Wi,

B. Slater, L. M3k (dgg'cl‘%%d mY U SLPHent b, d‘ﬁo 297) ﬁ@f\/[a@a(iﬂcqc@ed tlrh@ Slﬁatéllzﬁo
Conf erence i n Berjrng in di scl osed ER materials, the

former made fr%%%ﬁfﬂhQﬁmbyﬁﬁFewpﬁﬁmdéss%§WfNﬁgsﬁgfgpr5M“1U)§(mﬁﬁpghp
Application ZOSRMhhtAﬁﬂ¢@@n8@@5&@15®2aﬂEmmwTarﬁﬂmkaﬁhLHtPadm@@bh&ﬁdlNMWV
boht ot ar. draufasin e arERrill BB Bt BBl ARl Vo A
report by V0 HAp08IP. HmmwkgamwammdtmaMﬂNWZZﬁaﬂsuwﬁmﬂﬁqw@aﬁek¢$ﬂa@anGZOOG)

183-191) di SC'@§§Q11@CJ‘@W1 Eannérrr%r |akS b2 -E0RLLH laﬂrn &.rra@ge srrr,rr;ﬁ nfoh@nid fuct ure
anal ogous to | anel | ar recur or. J. P. B. Slater and O.

Terasaki 25di Brtdeé\ér@d@@grar%d* gw ct‘tﬁsé“fﬁﬂe p?‘rketkudidr Nﬁg@wm“e%@mﬁhr . Ed.,
2005, 44, 6719)-sighitdradl pdrOsyk oMol 2vidhese cl osely related material s
may further be distinguished by conparing XRD diffraction patterns for
d-spaci ng maxi ma corresponding to (002), ,100), (101) and (102) reflections
for both as-synthesized and cal cined materials. The d-spaci ng maxi num 30
corresponding to (002) reflection is typically in the range from 14.17 to
12.57 Angstrons (-6.15-7.05 deg 2-0 Cu Ka radiation). The d-spaci ng naxi num
corresponding to (100) reflection is typically in the range from12.1 to
12.56 Angstronms (-7.3-7.05 deg 2-0). The d-spaci ng maxi nrum corresponding to
(101) reflection is typically in the range from10.14 to



WO 2010/ 014405PCT/ US2009/ 050727 12.0 Angstrons (8.7-7.35 deg 2-0). The

d- spaci ng nmaxi mum corresponding to (102) reflection is typically in the
range from8.66 to 10,13 Angstrons (10.2-8.7 deg 2-0). The follow ng table
(Tabl e 1) sum¥@P8*e differences between MoM 22, MOMYAGSHERRTG, Mom 56
and the titanosilicate material reported by Tatsum et al. based on the

exi stence 5and/or the feature of XRD diffraction pattern for d-spacing

maxi ma corresponding to (002), (100), (101) and (102) reflections for both
as-synthesi zed and calcined materials. Table | As-synthesized Cal ci ned XRD

(002) (100) ( 1%'0))9]( 1025 z@&ﬁg)na(eﬁﬁtoaesi@ﬁ-a@eh)by(ﬂi]eqz)s-sc as Mbingmge MMy &%DBg}NUW 22
Yes Yes are multi-layered materials which have two pore systems arising from the presence of both 10
and 12 membered rings. The Atlas of Zeolite Framework Types classes five differently named
materials as having this same topology: MCM-22, ERB-1, ITQ-1, PSH-3, and SSZ-25.
5 [0010]  The MCM-22 family molecular sieves have been found to be useful in a variety of
hydrocarbon conversion processes. Examples of MCM-22 family molecular sieve are MCM-
22, MCM-49, MCM-56, ITQ-1, PSH-3, SSZ-25, and ERB-1. Such molecular sieves are
useful for alkylation of aromatic compounds. For example, U.S. Patent No. 6,936,744
discloses a process for producing a mono-alkylaromatic compound, particularly cumene,
10 comprising the step of contacting a polyalkylatcd 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 mono-alkylaromatic compound, wherein the
transalkylation catalyst comprises a mixture of at least two different crystalline molecular
sieves, wherein each of the molecular sieves is selected from zeolite beta, zeolite Y,
15  mordenite and a material having an X-ray diffraction pattern including d-spacing maxima at
12.4+0.25, 6.9+0.135, 3.57+0.07 and 3.42+0.07 Angstroms.
[0011] A report by J. Ruan, P. Wu, B. Slater, L. Wu, J. Xiao, Y. Ly, 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
20  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
25  disclosed detailed structure of Ti-YNU-1 (Angew. Chem. Int. Ed., 2005, 44, 6719) similar to
ISE-MWW.
[0012] 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
30 corresponding to (002) reflection is typically in the range from 14.17 to 12.57 Angstroms
(~6.15-7.05 deg 2-0 Cu Ko 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 2-6). The d-

spacing maximum corresponding to (101) reflection is typically in the range from 10.14 to
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Yes Yes No Yes Yes Yes All four peaks are resolved. A valley exists
between (101) and (102), wherein the neasured intensity corrected for
background at | owest point being | ess than 50 % of t | nt_at the
sanegXRD d-spg@ﬁﬁgmgﬁﬁfhe | i ne connecting maxi ma for (1d%§"§%@”?f6§). Peak
corresponding to (002) is not visible. Al other three peaks are resol ved.
A vall ey exists between (101) and (102), wherein the neasured intensity
corrected for background at the | owest point being | ess than 50% of the
poi nt at the sanme XRD d-spacing on the |line connecting nmaxima for (101) and
(102). . EMW 10 IEMVAIRrdhsEMMEASD  dotes-0)eBreNDEpablh S GlaeinfimYeSreR8diNo s diger et e

(002) i's at T esdbrgn S eky PR tegugtsrine pea e A Endre PPl e BOETRR g
maxi mum for ( ]_(ﬁdﬂyowing table (Table 1) summarizes the differences between MCM-22, MCM-49, EMM-10,
MCM-56 and the titanosilicate material reported by Tatsumi et al. based on the existence
5  and/or the feature of XRD diffraction pattern for d-spacing maxima corresponding to (002),
(100}, (101) and (102) reflections for both as-synthesized and calcined materials.

Table 1
As-synthesized Calcined
XRD (002) (100) (101) (102) (002) (100) (101) | (102)
MCM-22-P MCM-22
Yes Yes Yes Yes No Yes Yes Yes
All four 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 cxists 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),




peaks corresponding to (101) and (102) are non-discrete or exhibit
a valley but with neasured intensity corrected for background at the | owest
poi nt bei ng not Iefs,than 50 % of the point at the sane éRP d-s&gcing on
the 1ine connBOPMMg ki ma for (101) and (102). Peak corféspdiaiNg’to (002)
I's not visible. Peak corresponding to (100) is well resolved. And, peaks
corresponding to (101) and (102) are non-discrete or exhibit a valley but
with nmeasured intensity corrected for background at the | owest point being
not |less than 50 % of the point at the sanme XRD d-spacing on the |ine
connecting nmaXima for [(101) anqﬁéllQZ i WO 2010/ 014405P l/‘U— 2009705077 WO
2010/ 014405PCT/ US2009/ 050727 “St#¥iN&™f or (101) and (1095™ nat er i jl

Furt her,

Precursor (US|Patent Pukl|cati 20050158238, [Fi 4 lcin (VS Rat ent
Publ i cation 2(%38%;%?’8Q%%g 5§Q PS@QP Q%% o G & (P&
famnily Peaks corresponding to (002) and (100) P.ea.tk corresponding to (002) is not
material as | M€ well resolved visible. All other three peaks are
disclosed resolved. A valley exists between
M US. And, (101) and .(102),.wherein the
Patent . ) measured intensity corrected for
App. No peaks corr cs?ondmg tVO (101) and .(102) background at the lowest point being
P- 0. | are non-discrete peaks at a d-spacing less than 50 % of the point at the

11/827,953

maximum between 8.8 to 11
Angstroms, wherein the peak intensity
of the (002) is less than 90% of the peak
intensity of the (100).

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

MCM-49-P

MCM-49

No Yes Yes Yes

No Yes Yes Yes

Peak corresponding to (002) is not
visible or as a shoulder peak. Peak
corresponding to (100) is well resolved.

Pcak corresponding to (002) is not
visible or as a shoulder peak. Peak
corresponding to (100) is well
resolved.

(101) and (102) are non-discrete
scattering.

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

to (101) and (102) are non-discrete or
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




Yes No Yes Yes Yes All four peaks are resolved. A valley exists between
(101) and (102), wherein the neasured intensity corrected for background at
t he | owest point beln% | ess than 50 //0 of the point at the sa

d- spaci ng on MRET%E¥%onnecting maxima for (101) and (fﬁ%?ENEWPQTVhree
peaks are resolved. A valley exists between (101) and (102), wherein the
nmeasured intensity corrected for background at the | owest point being |ess
than 50 % of the point at the sane XRD d-spacing on the |ine connecting
maxi ma for (101) and (102). Ti-McM 2? Precursor (J. Catal., Table 1)
Cal ci ned (US2QUS0I58238 Fig. I) YES YeS YeS YeSaxvestoMNoolyesd (Y&5. Yes Al |

four peaks reperted+for—Si-Ti—=106.
Precursor (US Patent Publication Calcined (US Patent Publication

20050158238, Fig. 4) 20050158238 Fig. 2)

Yes Yes Yes Yes No Yes Yes Yes
MWW All four peaks are resolved. A valley Only three peaks are resolved. A
dal exists between (101) and (102), wherein | valley exists between (101) and

material | e measured intensity corrected for (102), wherein the measured

background at the lowest point being intensity corrected for background at

less than 50 % of the point at the same | the lowest point being less than S0 %
XRD d-spacing on the line connecting | of the point at the same XRD d-
maxima for (101) and (102). spacing on the line connecting
maxima for (101) and (102).

Precursor (J. Catal., Table 1) Calcined (US20050158238 Fig. 1)
Yes Yes Yes Yes Yes/No Yes Yes Yes
All four peaks reported for Si/Ti = 106. | All four peaks are resolved for Si/Ti
higher than 70.
Ti-MCML- Only three peaks for Si/Ti less than
2 70.

A valley exists between (101) and
(102), wherein the measured
mtensity 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).

[0013] 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.
[0014] The alkylaromatic compounds ethylbenzene and cumene, for example, are
5 wvaluable commodity chemicals which are used industrially for the production of styrene
monomer and co-production of phenol and acetone respectively. In fact, a common route for
the production of phenol comprises a process which involves alkylation of benzene with
propylene to produce cumene, followed by oxidation of the cumene to the corresponding
hydroperoxide, and then cleavage of the hydroperoxide to produce equal molar amounts of

10 phenol and acetone. FEthylbenzene may be produced by a number of different chemical



Al'l four peaks are resolved for SilITi 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 | owest point being |ess
than 50 % of YRE'P8IHE at the same XRD d-spacing on the‘¥iﬁ@‘@8ﬁﬂ@€tlng
maxi ma for (101) and (102). [0013]It is known that crystal norphol ogy,

si ze and aggregation/aggl oneration, or new x-ray diffraction can affect
catal yst behavior, especially regarding catalyst activity and stability.
100141The al |l cyl aromati ¢ conpounds et hyl benzene and cunene, for exanpl e,

are 5 val uabl e pn@a@ctb&xn&nemlfemms amvaha ﬁélﬁﬁdﬁ!ﬁ%@owmu&ﬁrﬁér@lﬂsi(ccg@rls thde
production of styrene nononer ro uctijo ol and acetone

e
respectively. Wﬁmfa%?edﬁﬂﬁﬁﬁﬁﬁﬁmﬁﬁﬁﬁg feylepnia %?ﬂﬂﬁ%?l A soid BHERESM->
conprises a pr @wﬁ&&amﬂwc hEler]ipYe@ Iov esh athiydnadnke @ndmlolbﬁﬁmearMéqbnlq@d apylsene to

pr oduce Cu.mane’Pateng Ih(ﬁv?%ll%}h eow 4919 69§(t11<t1%?e391er A (% fp(é—lta&g cor respondi ng

hydr oper oxi de, roduce equal
mol ar anmountss #0130 pﬁéﬁ@tmawﬁ\dn@ﬂ@n@mWEwhymﬁbﬁie%@nﬁﬂy*b@ﬂﬁnﬁﬁmb@diby a

number of diff ‘Eﬁa@@{a}l ol El@!iucmg@h%@éigéng HAAORREN Q@%@@%‘l@ AR o RFRC GSSES.-

One process which has achi eved a significant degree comrerci al success
is the vapor pHISEIRPIHYF Jrp B VHPT BRHA8REeH ?ﬁ?e@ﬁé)ﬁﬁ“ﬁé”ﬁ¥8§@hce of
a solid, aci d| of BSVbductz.e 8bi dx@m@atias. Patent Nox a)spl, 458 (mfles$dli@dﬁlbe§ thy liped giewe

duct
b 547,605 (ki 0SB anh AT 1B rlle PO ARl Ber ' Seetd R hak

achi eved SNQnIﬂ%@éﬂtmﬁmﬁﬁ@M§M@P18@@@@8@Nm@*VM@5$Pﬁ@DﬁmthSe process for

produci ng et hylgaes)Z enGinfeh OMsBENAENLy AR el [nMAu@alecowe%u%tbyqpeen@ﬁ@ﬁhaaet a
| ower tenper ature t han t he vapor phase counter part an ence tends to

result in | owef kX}i‘té’Pd’i 5pzepy “ﬁ‘i‘lo@%ﬂ%e opgr e dXgtiphalts cpdyst ppartigiferygolid
4, 891, 458 ( hi ngsyphdes asiil bﬁSahInﬁ]ﬁun}n ichlldtict. pIAs eecsyt hesdve, Qéoh&:t—ﬂ%yeldb@mZ}ene W th

zeolite Beta, mhere%mwgmmh SCLd bes tne use

334
OO 25 & RS oA Bl e ety Rl M PORESEIRRERL 1S 100

for many yéarscuyeen F]@t @@meledJ &d’mmﬂ%w “PI200h (Kuskreri¢k) deserebepthawse oBMKY-2% i on of

benzene with p[nQIMIqﬁl'a%hgyﬁﬁylﬁloEMt%ﬁlz%heV@E}ﬂjr(gp?lef;@t alyst, particularly solid
phosphoric acid or alum numchlorid More fecentl however, zeolite-based

cat al yst syst elf@1Hhav&xstin kgt ?@C%é‘* BT @roueing, ¢ Y‘%H@ﬂ%%q SEpppads; dpr
propyl ation of mﬁaplzemgibmenkaﬁmmnee lﬁ@feme_,x;aamubeepolyl@atel?alseeiai asNecll 4,892, 606

(Kushneri ck) dgesued mono I&hagealipsiedé%tl S{YCMthelefoke porpoa O!O tqanbaﬂ( Bpe t%e ]pale/elﬁ lagt on of

benzene with propyl ene. n roc uci ng
al kyl aromat2P ¢ mﬂpownhisaddlﬁlmal ewamﬁpt efe@t hd bmz@wécram c,tm rm«rﬁel;:e |an<h@melnt |y

produce pol yal }ﬁbfrlo@iﬁcﬁgteé B%L&Sfo@scxéﬁﬁhé eﬁ?lb&rggle or cumene, either by recycling the

polyalkylated species to the alkylation reactor or, more frequently, by feeding the

polyalkylated species to a separate transalkylation reactor. Examples of catalysts which have

been used in the alkylation of aromatic species, such as alkylation of benzene with ethylene

25  or propylene, and in the transalkylation of polyalkylated species, such as polyethylbenzenes

and polyisopropylbenzenes, are listed in U.S Patent No. 5,557,024 (Cheng) and include

MCM-49, MCM-22, PSH-3, SSZ-25, zeolite X, zeolite Y, zeolite Beta, acid dealuminized

mordenite and TEA-mordenite. Transalkylation over a small crystal (<0.5 micron) form of
TEA-mordenite is also disclosed in U.S. Patent 6,984,764 (Roth et al).

30 [0018] Where the alkylation step is performed in the liquid phase, it is also desirable to

conduct the transalkylation step under liquid phase conditions. However, by operating at

relatively low temperatures, liquid phase processes impose increased requirements on the

catalyst, particularly in the transalkylation step where the bulky polyalkylated species must

_8-



desi red nonoal kyated product. It is therefore normal to transal kyl ate the
pol yal kyl ated 20 species with additional aromatic feed, for exanple
benzene, to produce addi ti onal nonoal kyl at ed product, for ex | e

et hyl benzene B¥P2RUMHE either by recycling the pol yal k)ﬂcérflﬁajng/?f887es to
the al kylation reactor or, nore frequently, by feeding the polyal kyl at ed
species to a separate transal kyl ati on reactor. Exanples of catalysts which
have been used in the al kylation of aromatic species, such as al kyl ati on of
benzene with ethylene 25 or propylene, and in the transallcylation of

pol yal kyl at ed %P%h&&d t@éﬂ@ﬁo@a@ n@wabkglfat@d/ BERZEARE! &&ﬂc@@{lwaﬁﬁ%%[%h&%nzene&
are listed in U S Patent 557,024 (Cheng) i ncl ude MCM 22,
PSH 3, SSZ-25, B&HRYeKo bfé&gf“ﬁ&anwmlﬂ%l“n ti“‘e“‘@e SUmene PrdvRa WA ERE
nordeni te and ThEAysrDhae rithe. 1ac‘1€é<anﬁadeh1feylaaﬁ\h@rbrd\aeé r@ulgaih | the papsiliceibn KO0, 5
mcron) formof. T 1830, di ed Pat ent 6, 984, 764
(Roth et al). §15T1 ﬁfﬁu@ﬁgﬁge&?%ﬁ V(\k“ I (%)tﬁylsefnzene a&h épg)re%g% inthe liquid
phase, it i9 aI[@(‘)ﬁ’ldesThe'@bi*eﬂte@f%@rﬂj@@eﬂ fohe ner“am@aftbkwlf ardyeing tabiplapmder
l'iquid phase coiliohidNSpecibIRWENS faiky RN mPRELAD bR, Flth Eritafide W leku b Qihve.
tenperatures, |iquid hase rocesses inpose increased requirenents on the
catal yst, partt L yl ati on step where the bul ky

pol yal kyl at ed gpegi esn @m&tgmbWDna&lﬂﬁ@k&éMkuszﬁ)ﬂQﬂﬂﬁﬁB%chbap@@lﬁ&ﬁg’ ted to
Ao R LA S Rk L0V B QUGLAG,  INARL G, B QlCt s
producti on l\ﬂ,hewémexihsﬂEMwltaplactuwmsvcm&vel igjat-fyathedizad koo andie Cdesqdrferdl getivity

or have resul t &d,j (ﬂfﬁﬁﬂﬁ)lﬂ%t@qyﬁ&ﬁ&% fehis Sh G Jd %amo AMARE o Il (RSrafie Y2 PF oduct s
such as et hyl benzene and n- benzene. There is, therefore,

need for a nevxfopllzdéé‘é‘gsud?ls brﬁddd@? Meg &f W#&?ﬁdﬁ‘ﬁ??cd‘gddﬁ‘ﬁb‘ﬁ’rfdéhe rEgp etz | y
nono- al kyl ar omat i2G6coRPOLE @Sy, 3-n1 JTEgQFQ/Sii 8k}, anendialiseetd] saditesigehtavee SLIMMARY OF
THl S Dl SCLCBURE IOQQﬁgmostr I%Hotg%xlegpa Vd 16 1n%S[Weenhhe 29(' laglllnosalérseacrl.n%lmaatxlemsumt 0 an
al kyl ati on proceéss o duc ? e m%oun using a

catal yst cdfpr lngilengngEIVMOllZ tmﬁ ‘ééuﬁ*a@nﬂs@éﬂés degLZGO (&hé’-ﬂé@nd atdﬁeacmmammm

ol ecul ar si evg, fh@singe fbnl & 86 %Srosl}i 'En@ﬁx%kn% ‘%Q) p R Hlaa?@) Bquﬁl%ﬁ&sGI%@ if QG an
X-ray diffraction pattern including havi ng maxi mumin the

range of 14. 17co[rrﬁctq_dzfon\5bflc]ygf@§d ?té*r?xs‘o‘(e“@o%be?“éd’f?t l&@éth 5@%@5 tlﬁgymt a} thy S8¥aci ng
maxi mum i n t hexrenrgeachl oﬂ,ﬂlelmé ﬁbnﬂ&tl@ﬁnﬁﬂ@&h R ¥Eng é 0f71034 1o 2% AegrensQ8.Cu Ka) ,

and_non- di scr eh & 364 €1 K00, Bel Ieen. 2001 &0 LoAdZe 0 ARGSLEOTE lc,exhi b
a valley in betweerr 't ? ﬁaw n s aci ng he range
of 10.14 t8012K@. Angstroms (8.7-7.35 deg 2- 0 Cu Ka) and a d-spaci ng maxi num
in the range ffgiy 8. 66,hQ eﬂagodqrg’enéntggdfsaﬁre(l;lgcsztognﬁkﬂaﬁign ?"0&’)’* d?'tﬂPoqu;ch

measur ed i nt ensi ty corrected bac groun at the lowes ol n bei n
| ess than 50 94O aﬂhﬂ@‘%lﬁtco%l?outlﬁeu%’éne cxpst Fompamien ML 1% F1’€1°I“il”r’iebleVe
connecti ng maxwiegid the ER®1-1BRg&ulf sid@ h3§41nt1@ dslgmtﬂegke@ﬁ)trﬁ RSN ainkd fofmm deg

2-0 CQu K d 7 2-0
a) an Oéli[%l dt tjacuitlﬁePgtem lnc?x né ch&(b at dhsipacm max nga 41;( Iipgn%) 2% 11[(3 3%:%? 23, %H%EQ

Cu 20 Ka). enbo i'sClosure’ re
al kyl ation 2§)r opesisciof sqalrt@dlgcbptwgenmbmd«%b koy 1 20t retrénes o exhoundyeyus ibetgea
cat al yst COITpI’tlhé b&gb EMYH12. mlhde‘):ylli@@A%Q@c\frﬁq bﬂ@n\ﬁﬁﬁh&l%ﬁ&ﬁn% Ledmliggul ar

sieve has, in its as-synthesized formand in calcined form  an X—rag(
di ffraction patfiefand PFGP%HWFFQ ppialeine et Gss<pprciong btk iPAE! %ttthemmsé(R?s
12. 330. 23, andqp&ﬁfgmﬂduﬁe&ceﬁ@msgdadxt@m a}gurheu V)@E)ﬂR@ﬁlDQJIIiSIﬁﬁngs@orﬂsZ 0

Angstrons or Elt a |l ey ,in tween t at 11.
67920, Shngat r Lt el B ARGt o BERE Rhudid Sl iy a

t he Iovvest3(p0|<m:oftfellyhvglmuﬁ,ain@scsartdhwbuﬁﬁbe%em the point at the sane XRD d-

[0023] In yet other embodiments, the process of this disclosure comprises contacting an
alkylating agent with an alkylatable aromatic compound in the presence of a catalyst

comprising EMM-12 under alkylation conditions to form mono-alkylaromatic compounds.
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spacing on the line connecting maxi ma at around 11.050.18 and 9. 310. 13
Angstroms. [0022]1n yet other enbodinents, the nono-alkylaronatic conpounds
conprise at |east 30one of ethyl benzene, cunene and sec-butyl benzene
[0023] I n yet BPHEY'Edodi ments, the process of this disdl Qé?@w%Sﬁﬁrlses
contacting an al kylating agent with an al kyl atable aromati c conpound in the
presence of a catalyst conprising EMM 12 under al kylation conditions to

f orm nmono- al kyl aromati ¢ conpounds. WD 2010/ 014405PCT/ US2009/ 050727

[ 0024] These and other facets of the present invention shall becone apparent

fromthe foll owiona detaid a@d odx@tsﬁéeitspctfit%reqaitgweﬁ&n sEdicheaRRENIRELt Gl (AS .

BRI EF DESCRIPTI%g Hgd %ﬁ (f %y kfshows the XRD pattern
between 5 to 11TqEYE &g 66*81‘?“%3(5 o 8d apgen TED DESCRI PTI ON

I nt roduction BSCR GNKBWT FHnmuappllcatlons test procedures (such

as ASTM met hOdi{o‘gz%ﬂgl ”%J’Q%m %B?at ekd‘b‘%?ww% !ogﬁ 'hé Yee dQGH HEALR Rl articles,

publ i cati ons, unents cit rein are y

i ncor por at ed bﬁLﬂéﬂdﬂéﬂéé_BBﬂﬂﬁﬁ extent such disclosure is not

10i nconsi st ent blRtdhe present invention and for all jurisdictions in

VWhi ch such incorporatjon is permtted, 027 en nune rical lower lLimts
and nuneri cal ﬁwgér Ié@???ﬁ g@mra@ﬂ &ion ﬁ%fﬁoxgﬁﬁb@ ?dﬁggﬂjmﬁg erH i mi t
to any upper Ihn%b@amejﬁ@nﬂ@npham@ddmﬂwmmeahh&slMEUSmmaihmamenbmﬁanmts of
the disclosure;have bgep c&&?ﬁ%%uﬂ?glc%#rﬁcmr Bk ?ci' r?dé %{’tcnl SuctMilchosBE is not

under st ood t hat vari ous I cat’i ons arent to and can
be readily Ifadacyyisehas thslords¢ngvention s feyetl jupditiont in é’}éﬁ’aﬁltcll Hgoperefivntishe
spirit and scopgm@bd.the disclosure. Accordingly, it is not intended that

t he scope of tE% clains appended hereto be limted to the exanples and
descriptions s ZyorﬂﬁmﬁgﬁgPﬁdﬂﬂYmﬁﬁTﬁ@W‘WW&F ‘ﬁ@méWﬁ?ﬁf @ga%ﬂ?ﬁﬁh as
enconpassi ng aHMnhmeoweammﬂ@swwﬁmmamea@aﬁh@mmmMeWmmﬂthmmmﬁe&hﬁeﬁﬁmuﬁhe

present discl Ok € ?ls%&ﬁxelillg\lzen&ergh%s?rfbgggvﬂﬁ? m%n 1t%f‘t‘ lbg ﬁQRﬁo 31% gu

equi val ents thereo those s "to whi {osure
pertains. [0028)agnadgegiiopnwill rﬁeglp@agf@tmnéam lwneadtlhéla@eelrymw*?ﬁ'am\mﬁh@ Atype" is

used in the Sepsut departing from the spirit and scope of the disclosure. Accordingly, it is not intended

that the scope of the claims appended hereto be limited to the examples and descriptions set
forth herein but rather that the claims be construed as encompassing all the features of
patentable novelty which reside in the present disclosure, including all features which would

20  be treated as equivalents thereof by those skilled in the art to which the disclosure pertains.
[0028] As used in this specification, the term “framework type” is used in the sense
described in the “Atlas of Zeolite Framework Types,” 2001.
[0029] As used herein, the numbering scheme for the Periodic Table Groups is used as in
Chemical and Engineering News, 63(5), 27 (1985).

25  X-Ray Powder Diffraction Pattern

[0030] The interplanar spacings, d’s, were calculated in Angstrom units (A), and the
relative intensities of the lines, I[/I,, where the intensity of the strongest line above
background, I,, is counted as 100, were derived with the use of a profile fitting routine (or
second derivative algorithm). The intensities are uncorrected for Lorentz and polarization
30  effects. The relative intensities are given in terms of the symbols VS=very strong (greater
than 60 to 100), S=strong (greater than 40 to 60), M=medium (greater than 20 to 40) and
W=weak (0 to 20). It should be understood that diffraction data listed as single lines may

consist of multiple overlapping lines which under certain conditions, such as differences in

- 10 -



described in the "Atlas of Zeolite Franmework Types," 2001. [0029] As used
herein, the nunbering schene for the Periodic Table G oups is used as in
Chem cal and Engineering News, 63(5), 27 (1985). 25 X-Ray Powder
Diffracti on PAPERYPR™*0030] The interpl anar spaci ngs, d-§¥T%EF@W$%T%u|ated
in Angstromunits (A), and the relative intensities of the lines, 130,
where the intensity of the strongest |ine above background, I., is counted
as 100, were derived with the use of a profile fitting routine (or second
derivative algorithm. The intensities are uncorrected for Lorentz and

pol ari zati on 3QnehifRebEe cldiges! ®laptahped hsnfefh&l tdr §RriaMe rldblV@Nden typlchl, of the
synbol s VS-very st on%.é reater than 60't€ 10q%w{82@troqg,(%%ggte£ t han 40
to 60), M -nediUif E"é’r’“‘ Ut EPESR ST BONIE S FhagerRy A YR ARATOT 819267 SM4E° shoul d
be under st ood tihagstatlsyhfnreag twitbout aettaagelin it g@dic@as. Biemghieorleffaes innayincodragiest of
mul tiple overl ing. | . W i ! C )

di fferences in%pﬁ%g%d%@%g%23%gﬁ%ﬁ#ﬂg§%ﬁ§§%§%¥@$&§$§5%%@P@%P%E’?%gc‘Qﬁges,
may appear as ceawbitied ngprepad wpgitd ¢f noesbiligednd theerpl andgsi hydiofhgrmal history.

cr élst al | ogL aphioget BaRge Sn ?ﬁﬂaeii&ﬁ%d&@%s e;ntn%r illgib@imgﬁs irhﬂ'@m%id‘tiftr"]e?e%l:éts b@ﬁ{ea{ret ers
and/ or a change in crystal sy ry, W a change in the structure.
These ni nor efF@%P@?“*H%F%%?ﬁ%ygﬁé E“%%gﬁé%%YWb%m FBHEHE s MEYal so
occur as a resmam-66, agl fStes.ences in cation content, framework 5
conposition, n e . .pnore filli : nRl;. . :

nycr ot her mal Ny T REALER g S wlrspl0 B AL B @D o

i ndi cative 18f praberitlaner nfird 4t dplékpeabsddraninedens Sttt atepsgy saluafhincthe ingximprp tcase
for conparing MeMi@zeW th simlar materials, e.g., MCM49, MM 56, and
PSH- 3. [0031] The interpl anar spacings, d's, were considered broad if they
exhi bi t ed peak[q‘ﬁn’ﬂt h 118 ' é%%ﬂls“‘?.”gha@? pﬁ%r & U584 hessir's REPgHE XPRRsE Y Hed as
50 % i nt ensi t yclvalyuefirfed penk tnka@intiay ivhidliris taoledshevobmse bi theave[aQOBkgtdune nbdigr m " XRD
di stingui shabl ¢ peak" as used herein is defined as XRD peak with clearly
defined peak maximum which is at |east two tines of the average background
noi se | evelld 1H08D33]Thaderm enramrdisisie” dpeke fabsp Sumpelakds peakk)so XRihsasel heesdr

peaks) in XRD aginusRekshefaikN. MRADSHPERKE: NAVINEG AR NRILARLIGe PRk Liffer

i n-between them (successive points either caonsistently increasing (or
staying even) SYSRHEYy AGErng (Pofyag sYPPIY deraye (G Laing e?‘/FB? Wiln n4i9h341The t erm
"di screte” pealsiqjal e teieSdibved pefie &) “rdsslve{RB:aRs X8 D Nesedihareimmangs XRD

peak(s) which not.. nen- di scret nresol ved) . 20[ 0035] Figure 1
graphi cal |y de%%ﬁ F%%f%@a%%%aﬁﬁfg%%%%SF%§§%¥§Een 5 to 11 degree 2-0 of the
product of 2Exal¥pi 1 Figiied grephiselhveldmpstretprshe YR orticecieder Hio Balekeprolinld at

the | owest poi l'ﬂ& pQ@&c%?Exa%p&pﬁqih@%eﬂ%h RRenbi éon@cté'dai@ggacf?grmﬁag all the iQvedi2. O
Angstrons and in the rapnge from8.66 to 10. troms, represented as B,

3 Angs €
is the di stancRBErWeE - PAE" S iRt Mgk rec(9haf-Ht togl)z'omqulfﬁ B PP%i nt b)
on the line of frich@.cbac kygronmndtraol fep@icn@t ad BNe tat diftinee BaAW®n the lowest point

(point a) and the point (point b) on the line of the background correction line at the same

25  XRD d-spacing of the lowest point (point a). The distance between the point b and the point
(point ¢) on the line connecting d-spacing maxima in the range of 10.14 to 12.0 Angstroms
and in the range from 8.66 to 10.13 Angstroms at the same XRD d-spacing of the lowest
point is represented as A.

Composition Matter of EMM-12

30  [0036] 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

13.540.25, a d-spacing maximum in the range of 12.1 to 12.56 Angstroms (~7.3-7.05 deg 2-
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25 XRD d-spacing of the | owest point (point a). The distance between the
point b and the point (point ¢) on the line connecting d-spacing maxima in
the range of 10.14 to 12.0 Angstrons and in the range from8.66 to 10.13
Angstrons at YREWAREOXRD d- spacing of the |owest point B/ PEPYEYEt ed as
A. Conposition Matter of EMM 12 30[ 00361l n sonme enbodi ments, the
conposition matter of EMM 12 has, in as-synthesized formand in calcined
form an X-ray diffraction pattern including peaks having a d-spacing

maxi mumin the range of 14.17 to 12.57 Angstrons (-6.15-7.05 deg 2-0 Cu

Ka), such as, @ sdBa992.250.08 JHa SRAGRE sBRGIITBELE HHR 868000 0U ngdidmd of O
12. 56 Angstrons

(-7.3-7.05 de - 2010/ 014405PCT/ US2009/ 050727 .0 , such
as, 12.33+0.235Hhee R ‘Gib%F%ttﬁe %eel\sﬁ%fl% ﬁ&'*?f*é‘f‘%\é@ﬁma’ﬂd'hgw 8%“%%05:@- 112‘? 0
Angstronms or exXhbRingstamvéd.1-2Y5 deg 2HBtswehen, 4t heopeakadhavipagngmcisypadi thg
maxi mumin the raj ) \ ) /56 - 0) ...qsuch
e ™1 "ob g B Rhs _égg'%gé%’%ag%ﬁ%@?‘%ﬁq%%? {%rsfé‘gl?"éh“é'3 2R 5B 0% 5
Angstrons ( F0. Zwegurd dugsip-airected fertpagkgroust at thedawayt IinARYRY 1od Fe8s, thaw) 10ryo of
nmeasur ed i nt engetyYinCR ke 8FELLR D @%pbRAE K9hO i oectinB @-shRWE SlaxiRAMNA B einRg not

| ess than 50 % the point at the same XRD d-spacing on the |ine
connecting d-s Bg&' Ifqt° rJrgQ ‘MO (F hé-t ﬁ?ﬁg?égc[)g[“d fdgafﬂ‘gt“%’x‘f?‘?“b‘“ﬁfg‘é‘?%ﬁofw
(8.7-7.35 deg 2:60)o 1and Adgsapacing-smaxs ¥m i n t he range from8.66 to 10. 13
Angstrons (10. 2:.8.,7 2-0). . I n . j 'S, 1 he, C Ltion
matter of EMV i"éﬁﬂas%?%“%a%bé)ﬁ‘/‘%‘tg ??ﬁ‘%ez"é‘a‘g‘?%lfg“ & gitrp_e?nggn %%“Igalllg?srfggpsg%%(}m an
X-ray diffrifct ifon apdincelpincd fael adXng Poakion attte- isghaieizmgilaraid-fecizg ma3n5+0. 25,
12. 33+0. 23, ang, nGMo. 6§, $£50H 3 S6AHIn&isbRY sQOL WG BOwaRANIut B3 BB 1t 95 AlesBSns
Angstrons or exhibit a val n

| ley in between the peaks at 11.05+0.3 and
9.31+0. 3 Angst PoffEH VARt 1 %é%ﬁf‘@o?e?lﬁtaéﬁé'f)?‘;()jcﬁfj rgééit%l APBYOBRLKgY8und at
the | owest poi akashed Agniigtcokr@sd fdrbadkgOnda ok 1dveet fooit bdingadot telxahamantes XRD
d-spacing on t | on N i . nd 11. 05+0.
0. 3170, 13 Angsrare! S HBOIAT Rrof bt TPl oBhh W B S B 1 s
of EMW 12 flart el H4& 13 Angstepsns. synt hesi zed formand in calcined form an
X-ray diffract {(féﬁhdpatm @hrfhel BN REQKDoRton FratSPGFTENIG - 1TBRGIBLAL in3sD7
0.06 and 3.43 0.06 Angstrons. In yet further_,errbodltrrent,s1 t he congom tion
matter of EMw T2heiief fam gdn cqlgineddoray ap feey SEcrgy PtER AR e e et f or m
an 20 X-ray difatingeiiinnat3at7t:er.06 dndcl4pdiong AAgatkmatin getSpaet atpottiehirum at
6. 9+0. 15 Angstrons...ln yet f her hodi nent s, . 1 QSi Ll 0 tter of
ot 12 furt hor Citgsic €l or e RS o BTRRCHE N v Ao OIRIE LR TRLAST 0
di f fracti oR0paktrerdiffiagioh ndiemgnabding pek atil-apeied rnwmﬁr@ﬁ#r?-éi AgzsO@us. 0.y0'8
Angstrons. [ 00g@hd:RmeddieinseMPaMpIB N nSnatttNE ESAIRO Rithdr A8, TBE k@fincQfcd VM 12

has, in as-synthesized 25 formand in calcined form an X-ray diffraction
pattern incl udig" padRd oM gt SPactHgeRPriRD BRudipepeal PUESPRHTRRETTYRE! at

13. 5+0. 25 (M V8Y6 + .88 83+ond3( M VS), and non-di screte scattering between
about 8.85 to 5 Angstroms,.(WS) or exhibit a lL&% .0 bet n. t he
poaks ai 11 ostls AOPE RuGHs b Ym S kbl nl PEPRRIT, o
Intensity éorrboned if orlciipddkgy sukideyakiffredtien pawediclygaizmeakb el drgaciratmdxegss t han
50 % of the pojftedtve ﬁmsﬁérgplyﬁ@zsiimiﬁg%ra@gaﬂgzsmxxs&ean& hdhedi LRSI

maxi ma at around 11.05+0.18 and 9.31+0. 13 Angstrons. WO

2910/ 014405 PWW@O@W@%&%@?I 1.05 Angstroms (W-S) or exhibit a valley in between the peaks at

11.05£0.18 (W-S) and 9.3140.13 (W-S) 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-

30  spacing on the line connecting maxima at around 11.05+0.18 and 9.3140.13 Angstroms.



Tabl e 2 Interplanar d-Spacing (A) Relative Intensity, 1/10 x 100 14.17> d
>12.57 MVS 12.56> d >12.1 MVS 12.0> d >10.14 WS 10.13> d >8.66 WS 6.9
0.15 WM broad 3.96 0.08 WVS, broad 3.57 0.06 WM 3.43 0.06 MVS
1004011 n ot he‘fVOezPr\?(?W?rsents the conposition matter of EI\'/’IW@Z‘}“W?%OF@ has,

I n as- synthesized formand in calcined form an X-ray diffraction pattern
I ncl udi ng peaks at d- 5 spacing maxinma at 3.57 0.06 (WM and 3.43 0.06
(MVS) Angstrons. In yet further enbodi nents, the conposition nmatter of
EMM 12 further has, in as-synthesized formand in calcined form an X-ray
diffraction pattern including peak at dgggpagi ng nmaxi num at 6.94. 15

Angstronms (W M—bread)—tn-yet further enbodinents.—the SO osi-tion tter
of EMM 12 f ur tther—hadlce! ard-Spacing Wc - o | or m-abaeive Sy Uy 10 F—a
X-ray diffracti-en—pattek I k) VS
12.56 > d >12.1 M-VS
120> d >10.14 W-S
10.13> d >8.66 W-S
6.9=+0.15 W-M, broad
3.96 +0.08 W-VS, broad
3.57 £ 0.06 W-M
3.43 +0.06 M-VS
[0040] In other embodiments, the composition matter of EMM-12 further has, in as-

synthesized form and in calcined form, an X-ray diffraction pattern including peaks at d-
spacing maxima at 3.57 + 0.06 (W-M) and 3.43 + 0.06 (M-VS) Angstroms. In yet further
embodiments, the composition matter of EMM-12 further has, in as-synthesized form and in
calcined form, an X-ray diffraction pattern including peak at d-spacing maximum at 6.940.15
Angstroms (W-M, broad). In yet further embodiments, the composition matter of EMM-12
further has, in as-synthesized form and in calcined form, an X-ray diffraction pattern
10 including peak at d-spacing maximum at 3.96 + .08 Angstroms (W-VS, broad).
[0041]
molecular sieve EMM-12 further has peaks at d-spacing maxima and intensities listed in
Table 2.
[0042]

sieve EMM-12 of this disclosure further includes a d-spacing maximum at 28+2 Angstroms.
[0043]

number of greater than 150 umoles/g, preferably greater than 200 umoles/g, more preferably

In some preferred embodiments, the X-ray diffraction pattern of the crystalline

In some embodiments, the X-ray diffraction pattern of the crystalline molecular

15

In some embodiments, the EMM-12 exhibits an extraordinary high collidine

greater than 250 pmoles/g, even more preferably greater than 300 pumoles/g, and most
preferably greater than 350 pumoles/g, compared for up to about 200 umoles/g for EMM-10
20 and 120 umoles/g for MCM-22.
Chemical Composition of as-synthesized EMM-12 and calcined EMM-12
[0044]

a composition, in terms of mole ratios of oxides:

The as-synthesized EMM-12 molecular sieve material of this disclosure may have

Y0,/X;05 in the range of 10 to infinity or in the range of 10 to 50;
M/X;05 in the range of 0.005-0.1; and
/X,05 in the range of 1-4,

25

-13-



10 including peak at d-spacing maxi numat 3.96 0.08 Angstronms (WVS,
broad). 100411l n sone preferred enbodi nents, the X-ray diffraction pattern
of the crystalline nolecular sieve EMH 12 further has peaks at d-spacing
maxi ma and i nt'@f&%44Y 1isted in Table 2. [0042]In sonme ¥EABOH RN, the
X-ray diffraction pattern of the crystalline nol ecular 15sieve EMV 12 of
this disclosure further includes a d-spacing maxi nrum at 282 Angstrons.
[0043] In sone enbodi nents, the EMM 12 exhi bits an extraordinary high

col lidine nunber of greater than 150 pnoles/g, preferably greater than 200

Aol es/ g, nor e jaugf eraRl shigHgaive- it hafeRhP sRINAR8410sf BUEM:IRIS Rdyeber ably
greater than 300 %rg{yes/g,. and st referab{\%ﬂgreat.er tglan 350 prnol es/g,
conpared for up'PEehRotATB0AYHBTEE) MG EIRE S0 a9 DABIRELY for
MCM 22. Chemi cadast@enppsitytdf ¢l oghniasmplita Rifesi tied-skhividit&l BvMid-1eal ci ned EMM 12

[ 0044] The as-s es) o 12 nol ecul ar sieve material of this disclosure
may have a co XS%QS&I&? Mt of nole ratios of oxides: YO7/ X203 in the

range of 10 5t o[Q0A¢li nilnyomay enpbydimpes, thanditslogfre ees ¢ BoethPDkmxRGBuripg e r ange

of 0.005-0.1; We&&@%&aliiﬁb b IQubARIE EQM- 12, the meMEd comprising the steps of:
2010/ 014405PCT/ US2009/ 050727 [ 0045] The cal cined EMM 12 nol ecul ar si eve

materi al of this di®cl oxeyidngrayigee seapamecdENHY-10d] @ty semresitisy mdnesdiz ed

EMM 12 under cal ci nati og Qsmg,g,tcjpg&ﬁ”}tpspgl@%q%@mat | east the majority of the
organic tenplate R fromthe as-synthesize MW 12. Process of maki ng EMW 12

5[ 0046] I n sone enbaeh mewdasng thdintutd 8 Gleamtit @oddeloadt © Sorta @odwet doogrisifg as-
manuf acturipg an as- syspﬁtggsi%gﬂ%/&gzyst alline nol ecul ar sieve EMM 12, the
ps T (a

met hod conprising the ste 0 af)mrdovi ding a m xture conprising EM}10-P

fam |y conposition@nd aghdiss ieABPaSkdii-ARaiRPhiIRNAl i%eca spacing agent; (b)
treating the m xture at treatnent conditions to forma product conprising
as- [0047] In some preferred embodiments, the as-synthesized EMM-12 is made by a process

comprising;

(1) providing a mixture comprising EMM-10-P having Si/Al, in the range from
15 10-infinity, preferable from about 10 to 150, and acidic composition
comprising at least one of nitric acid, sulfuric acid, hydrochloric acid; oxalic
acid, wherein said acid has a concentration of less than or equal to 10 N,
preferably less than 1N, optionally a spacing agent comprising at least one of
dimethyldiethoxy silane, diethyldiethoxy silane, and tetraethyl silane (TEOS),

20 preferable TEOS; and
(2) treating the mixture of step (1) to treatment conditions, wherein the treatment
conditions comprise a temperature 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.
[0048] The mixture of step (a) comprises EMM-10-P fanﬁly composition, acidic
25 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.

- 14 -



10synt hesi zed EMW 12; and (c) recovering the acid treated crystalline

nol ecul ar sieve. [0047] 1 n sonme preferred enbodi nents, the as-synthesized
EMM 12 is made by a process conprising: (1) providing a mxture conprising
EM\ 10- P haviwgzéof’ﬁ‘f in the range from 15 10-infinit YCPPEYEEH e from
about 10 to 150, and acidic conposition conprising at |east one of nitric
acid, sulfuric acid, hydrochloric acid; oxalic acid, wherein said acid has
a concentration of less than or equal to 10 N, preferably |ess than 1N,
optionally a spacing agent conprising at |east one of dinethyldiethoxy
silane, diethyldiethoxy silane, and tetgagthyl silane (TEOCS), 20preferable
TECS; and (2) treating the mxtyre of step (1) to treatnent conditions,
wherein the treatment conditiong ‘CeHEaSe HleEwEaEea: jur Mostprefoned pngee | of
50-170C for a |ti mesclithcdnket (W@Nge qg(é-§4 hrswﬂﬂp%'onally Wi qlg stifl]ng
speed in the rangacﬁkc&m&&ﬁ&lRPNl‘? 04 The xQUr e lof ste&‘( ) conpfises
EMM 10-P fam lly coppogiapdnofi) acidicOQZS ¢conpo htion, and qﬂbhﬂ?ally a
spaci ng agent,| whefoid eontehigwiyei ght ratio of the solid content of the
EMM 10- P fam Iy éocidpostritidm (Syer| to081-a¢i di ¢ ¢omposi tli on andot-Re wei ght
rati o of the spacihgpagernt"Over |t he5-301id copd-2itx of| the EMM7I0-P famly
conposition are |ist@deiln)the foll0DM2A¢ tabl el-¢able 3). Uske?4l and
preferred ranges of the treatnent tenperature and treatnent tine are al so
listed in Tabl gogo; R 20100 I QIRGTIVISRAAUPPRHR A wlidkl-RioBare HIRA Ilver ange

Preferred range Most preferred ranpe olid content (wt) .
limits: 0.001, 0.01, 0.05, 0.1, 0.5, I, 5, 10, 50, 100 and 500. The following $olid content over

5 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

10 to 100 in one embodiment, alternatively 0.1 to 10, alternatively 0.1 to 5.
[0050] The following ratios are useful lower spacing agent over solid content weight ratio
limits: 0, 0.001, 0.01, 0.05, 0.1, 0.5, 1, and 1.5. The following ratios are useful upper spacing
agent over solid content weight ratio limits: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 1.5, and 2. The
spacing agent over solid content weight ratio falls in a range between any one of the above-
15 mentioned lower spacing agent over solid content weight ratio limits and any one of the
above-mentioned upper spacing agent over solid content weight ratio limits, so long as the
lower spacing agent over solid content weight ratio limit is less than or equal to the upper
spacing agent over solid content weight ratio limit. The spacing over solid content weight
ratio may be present in an amount ranging from 0 to 2 in one embodiment, alternatively 0 to
20 1, and alternatively 0.1 to 0.5.
[0051] The following temperatures (°C) arc uscful lower treatment temperature limits: 25,
50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, and 200. The following
temperatures (°C) are uscful upper treatment temperature limits: 50, 60, 70, 80, 90, 100, 110,
120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, and 250. The treatment
25  temperature (°C) falls in a range between any one of the above-mentioned lower trecatment
temperature limits and any onc of the above-mentioned upper treatment temperature limits,

so long as the lower treatment temperature limit is less than or equal to the upper treatment

- 15-



0. 001- 1000 0.01-100 0.1-10 Acidic conposition Spaci ng agent (1,vt) 0-2
0-1 0.01-0.5 Solid content (wt) Acid concentration (N) 0.001-10 0.001-5

0.01-2 Tenperature {"C 25-250 50-200 90-170 i
WO 2010/01440 PCT/US2009/050727

temperature limit. The treatment temperature may be present in an amount ranging from 25°C
t0 250°C in one embodiment, alternatively 70°C to 200°C, and alternatively 90°C to 170°C.
[0052] The following times (hr) are useful lower time limits for treatment: 0.01, 1, 5, 10,
20, 30, 50, 100, and 150. The following time (hr) are useful upper time limits for treatment: 1,
5 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
10 alternatively 1 to 24,
(1 EMM-10-P family composition

[0053] 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
15 composition disclosed in U.S. Patent Application No. 11/827,953 (its entirety of which is
enclosed herein by reference).
[0054] The EMM-10-P composition relates to a crystalline molecular sieve, designated as
EMM-10-P, having, in its as-synthesized form, an X-ray diffraction pattern including d-
spacing maxima at 13.18+0.25 and 12.3340.23 Angstroms, wherein the peak intensity of the
20  d-spacing maximum at 13.18+0.25 Angstroms is at least as great as 90% of the peak intensity
of the d-spacing maximum at 12.33+0.23 Angstroms. In addition, the X-ray diffraction
pattern of the EMM-10-P molecular sieve further includes two XRD distinguishable peaks
with d-spacing maxima at 11.06+0.18 and 9.25+0.13 Angstroms, wherein the peak intensity
of the d-spacing maximum at 11.06+0.18 Angstroms is at least as great as the peak intensity
25 of the d-spacing maximum at 9.254+0.13 Angstroms. Additionally, the peaks with d-spacing
maxima at 11.06+0.18 and 9.25+0.13 Angstroms may be non-discrete peaks.
[0055] Further the EMM-10-P relates to a crystalline MCM-22 family molecular sieve
that has a total surface area of greater than 450 mz/g as measured by the Ny BET method, and
preferably has a ratio of the external surface area over the total surface area of less than 0.15
30  after conversion into H-form by exchange with ammonium nitrate and calcination, wherein
the external surface area is determined from a t-plot of the N, BET.
[0056] 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
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Time (hr) 0.01-240 1-48 1-24 [0049] The followi ng solid content over acidic
conposition weight ratios are useful lower limts: 0.001, 0.01, 0.05, 0.1,
0.5, 1, 5, 10 and 500. The follow ng solid cont 5 acidic
conposition vvelozﬁ%m?[%?si os are useful upper limts: 0.01, chl./ﬁgélo%?oizj 0.5, 1,
5, 10, 50, 100, 500 and 1000. The solid content over acidic conposition
weight ratio falls in a range between any one of the above-nentioned | ower
limts and any one of the above-nentioned upper limts, so long as the
lower Iimt is less than or equal to the upper limt. The solid content
over acidic COrﬁilﬂJ@:hlﬁxi asvewel @ atcrysal ldRmbBY glferPias €Nim iaﬂ n@ﬂuﬁm%e sapgi ng
fromO0.01 10to 100 i n one enbodi nent, alternatlvely
al ternatively O™y gadi8o] HREs PEIPERPRGCr M- d’éCf‘é?béV ﬂé‘é’ﬁ‘u?o Vownet thepaci ng
agent over sol icesannd BBkcue isight hat @k bi@sthll tlEnSss 00 aboQs 6%, urDaOdeas@edB; th0. 1,
0.5, 1, and 1. The follow ng ratios are useful upper spacing agent over
solid content ht ratio limts: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 1.5, and
2. The spacing [#Fent U\Seﬂ’ateaoAprmcacimnNem/é%MSghts ent@dty of vihadhlisentinsed hérain g
between any ongeihct i RRL YSiove chgm% S hNE i RBAG NG, AARNL (ONeLs. sol Td
content weight ratio [Imts an one bove- ment| oned” upper

spaci ng agent 6vélesisy| fop. @éﬁ%@h@lfﬁﬁilﬁhraﬁﬁlatm@dmm fegk atsospp@regmagmerhef | ower
fpatCIh ng agent QY@Xﬂ:O&@'An@qt{é@@taﬁﬂﬁtm\giﬂk}ﬁtﬂ: péa?ta\'t ? dsdp#Birde ma&ldtu% ﬁelﬁv&a{lz@ﬁ tgqual

o0 the upper spaci ent over so content wei ratio |im

spaci ng over 586‘1 Elp‘ggﬁ?é’mo%fl ﬁf’onréﬁci%e RS A e P g‘g%ém’“w‘ BV eeRBdrie 1ﬁ'angl ng
fromO to 20i n Aoperoesiyddicimehd peaklitt@rinadfi theed-ypaling ma@@ldm bameenal2t Srimabduvel y

0.1to 0.5. [O L Lopin u ot sef [ s
t reat nent terrpg?zﬂ EB%UFB }é’l %%‘nt 6(%8%%2% 56%% {t%g}y g% e%Ogicufl%&v\ﬁ% ' 130,
140, 150, 160, 1%37#0%1‘}6%92@‘@“ The follow ng tenmperatures (C) are useful
upper treat menfoos§npernateng- lePrEk Hﬁclos‘é@m I@@ Pa?egt, Aﬁ@caugloNo 11QQ§27 dS’ISOmaylg(p 130,
140, 150, 160, 1 ﬁ‘é
treatnent 25 ?’éig’é(rﬁgftﬁlplém% ‘tf)‘“"f“é‘? 1}a§m1‘3 ?lc‘%inplo%‘?j‘é“ 88’?%‘é%“§ﬁ3}‘% 4of the
above-nentiléned | ower treatnent terrperarame4l imts and any one of t he
above- nent i ongd—upper_treatment tenperaturet+imtsy—sotopgas the—+ower

it s je

t

treat nent tenperatur eaf:tia t is lless that ?.fpl equal to the B ¢ r oat nt WO
2010/014405PCF/ US20062:056%727 t enper at dPéo infiiyt . The treat mbnis t enper

ure

may be present in aniAwont ranging from@b6®@ to 250C i n one-3@nbodi nent ,
al ternativel y|70C t @ Z0R8+ and & ternaphyel y 90C to 170C o ,QPR2] The
followi ng times Ullbg HbUIUI Howet ¢ Illllb ot leob n(nj-; : O“", 1,
5, 10, 20, 30 B and 1501 The f P nn tin ,§|cn ul upper
time limts fhr treat¥Re: 1. "0.001-2 0.1-1

R/YO; 0.001-2 0.01-0.5

Seed*** 0-25 wt% 1-5 wt%

R Mes-diquat-5 salt(s) Mes-diquat-5 salt(s)

[0059] After crystallization, the EMM-10-P product has a composition in molar ratio
listed in Table 5.

Table 5
Reactants Useful Preferred
YO,/ X504 10 to infinity
M/ X503 0.005-0.1
R/ X,04 1-4
R Meg-diquat-5 salt(s) Meg-diquat-5 salt(s)

20



5 5, 10, 20, 40, 50, 70, 100, 150, 200, and 240. The tine (hr) for
treatnent falls in a range between any one of the above-nentioned | ower
time limts f nt and any one of the above-nenti time
limts for trgfgtz%)n?}m%o long as the lower tine limt foé)&?%@?@r@?ﬁ is |less
than or equal to the upper tine imt for treatnment. The tine for treatnent
may be present in an anmount ranging from1l to 100 in one enbodi nent,
alternatively 1 to 48, and l1l0Oalternatively 1 to 24. (1)EMM10-P famly
conposition [O053]EMW 10-P fam |y conposition as used herein conprises at

| east one of EN60- E’scmmo&;bgﬂlbaﬁxan Nb.9CRDRB6, ifs BntlkbiBof viadhednclORPhérsiatby on

No. 11/ 823, 129 S I d herein reference) and
as- synt hesi zed(r?\f/lfl'ffi}iL ZdLl 23 {Oqe%novel ! StaﬁlIme ﬁ%ﬁgge %mo}ec%%rlqﬁv%#hdf‘ss%/flg?ézaa| n

U. S. Patent Apgbm@alttlploldlsmed 11 U8R P a8 & 3Afnlitatior MNoj rié/B%i 9% iwhinotelicsyseltiod osed
herein by ref erl\ﬁﬂ\@@i faélgloﬁ@i]m-ﬁﬂ? sl'é\MVllia%QG 111(:19@?\/%1'(&6&1% fﬁl‘ﬁl %L%ragiqmﬂ'actlon

crystal line mol ecul ar si'eve, desi gnated having, in It

as- synt hesi Zed PHEFHClgod peak; at g pRongaraRyft 12 454923 rfé‘lgﬁ’ifl’fnﬁga Qi*tmélbséé’?l‘hg

maxi ma at 13. 18€uk2ba anRphcihg nAdithudDeR@s 12506 abovh €4, B Mgktenspaak nbnbtienas ty of
the 20 d-spacin ium a stromsi t .great as
90% of the Beal‘ge ar(isélla?"f/g me“ﬁlé&%"ese“ géltn AREORES emlJf’ @%b‘“'ﬁ??”gﬂg@? rons.
In addition, t Idépa)(mgagaxidiuﬁﬁhea‘@m b?r157ptatdb®t h4 Of AtghteonENMe$0hdR M98 @chd ek si eve
further incl udgs Lo oXRR dﬂs?galmgwa%aml & @9@&@ 2 Mbsﬁion%paﬁ{en%_ ;mﬁésr;@d at

11. 060. 18 and 9. 250..13 An roms, wherein 30 7 nt ensi ty

d- spaci ng néxi furResitiomof LB Gate AAW&%‘E@&WSW%”Q? @’a@‘t‘hca%@ﬂwlé?éﬁR%Peﬁlﬁét peak
intensity 25of disﬂﬂﬂng-n&plaﬁlaﬂg 57ER0I6 A8 A3-:096 28Qstbds ARPS T Offacindddiihienal |y,
the peaks with gl SpagG maxi ma at 11.060. 18 and 9. 250. 13 Angstrons may be
non-di screte paaks. e 68 5] Further the EM M 10-P relates to a crystalline
MCM 22 family 954 c ul Farthainerv.eiht Werby Hiffsctont mtteh of the hagetharizd cohpagitieaber t han
450 n2/g as nmegsupgeht Wpltc%nmolgl/ﬁ&-gimglb&d’val@ég%@lre%n?er 1@1@Asxleh§r%ﬂt§1tlglg;| o of
the external surface area over the total surface area of |ess than 0.15
30after conver &8 A48 f or m by exchange with amoni um nitrate and

cal cination, wherein the external surface area is determned froma t-plot
of the N? BET. [0056]Add|t|onally, t he ENMM6L0-P relates to a MCM 22 famly

crystalline npl ecul dﬁ]teﬁ)lla(ﬁ%ba ép.[d!@ﬁ" IA?lb a—Torphot O ot et t—wher ei n
at | east 50 ¥ of thegRrysyahbishe WO20[107 0144u5§6ﬁ%ﬁ§£@?‘%@5ﬁ7—

12.33 £ 0.23 M-VS

11.1t0 8.8 W-S

441+0.1 W-M, broad

3.96+0.08 W-VS, broad

3.57+0.06 W-M

343 +0.06 M-VS

[0062] The solid content of an EMM-10-P family composition used in the weight ratio of
the solid content of the EMM-10-P family composition over the acidic composition and the

20 weight ratio of the spacing agent over the solid content of the EMM-10-P family composition
is calculated by the total weight of tetravalent element oxide and trivalent element oxide in an
EMM-10-P family composition.

2 Acidic compositions

[0063] The acidic composition useful for this disclosure comprises an acidic solute and a
25  solvent. The acidic solute comprises at least one of inorganic acid, such as, nitric acid
hydrochloric acid and sulfuric acid, and organic acid, such as, oxalic acid and acetic acid, or

any combination of inorganic acid and organic acid. Preferably, the acidic solute is nitric acid.
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nol ecul ar sieve have a crystal dianeter greater than 1 pm as neasured by
the SEM preferably greater than 2 1. 1M as neasured by the SEM preferably
at | east 50 Q) crystalline nol ecul ar sieve have t hi ckness
of about 0.0\3@6&ﬁ0§’2n§reasur ed by the SEM 5[ 0057] U. S. Pa%Tﬁ[ESX(%g %%at i on
No. 11/827,953, its entirety of which is enclosed herein by reference,

di scl oses a novel crystalline MCM 22 famly nol ecul ar sieve having, in its
as-synthesized form an X-ray diffraction pattern including a peak at

d- spaci ng maxi nrum of 12.330.23 Angstrons, a distinguishable peak at a

d- spaci ng maxi muemddehveepristRatBehsttode @i, rdhalol, MARgAL dcabi: AndinRhhRAfEE SCret e
peak at a d-sp 1}@? maxi mum between 8.8 to 11 10 Angstrons, wherein the
peak intensity "0 ?‘le d- spaci ng maxi num between 12.57 to about 14.17
Angstrons is | é¥edlt hafheG0lhcolcetthigorpaake dchiceqvgipesitionfis inhie: Wa@pAOiIONY tontxi mum
at 12.330. 23 Aﬁg§§oﬁ1%ﬁo d&p&§@1gﬂﬁllqwqmrIE)WQ'%BQL %Mo@%ﬁﬁ (')6]5 HIS)S I?aﬁ %nt

Appl i cation No. % y cr stahmgqgamx ure
havi ng a cor?poé‘lfii%% 1ar‘?d|%ﬂh§|f°1 Hing gcifl Pe@gations argpied! upperzgl Y. A0REdct ant s

Useful Preferred, Y029, 4%203, 4,0, 4n@ 10.nflicAtill Yond&trBon 2O In a¥e Betlveen hAOER ob- 35
OH7 Y02* 0. 0014 h% agove mentmne(i3 I%wer]hmlts andcgngl*onco ofO Qelefbgv"én?engi)n]éa (1)1f_»p56r MthsOgo long
as the lower limit is less than or equal to the upper limit. The acid concentration may be
present in an amount ranging from 0.001 to 5 in one embodiment, alternatively 0.01 to 4, and
10 alternatively 0.1 to 2.
[0065] The weight of acidic composition as used in the solid content over acidic
composition weight ratios is calculated based on the total weight of acidic solute and solvent.

(3) Optional spacing agent

[0066] Optionally, the acidic treatment step also comprises a spacing agent. The spacing
15 agent uscful is any agent capable of providing a silicon moicty that can stabilize the precursor

in expanded form (i.e. having the distinct (002) peak at 13.5+0.25 in both as-synthesized and

calcined forms).

[0067] Examples of compounds for spacing include organo-compounds of a tetravalent

clement, a trivalent element, and/or pentavalent compounds, such as, organosilicon
20 compound, organogermanium compound, orgnotitanium compounds, organoboron

compounds, organoaluminum compound, and organophorphous compound. The

organosilicon silicon compounds may comprise a polysiloxane include silicones, a siloxane,

and a silane including disilanes and alkoxysilanes.

[0068] Silicone compounds that can be used in the present invention include the
25  following:

R,

Si—0O

R, n
wherein R, is hydrogen, fluoride, hydroxy, alkyl, aralkyl, alkaryl or fluoro-alkyl. The
hydrocarbon substitucnts generally contain from 1 to about 10 carbon atoms and preferably
arc methyl or cthyl groups. R; is selected from the same group as Ry, and n is an integer of at

least 2 and generally in the range of 2 to about 1000. The molecular weight of the silicone
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0.001-2 0.1-1 RFY02 0.001-2 0.01-0.5 Seed*** 0-25 wt% 1-5 % R

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

[ 0059] After crystallization,

t he

EMM 10-P pro t a conposition in nolar ratio |listed | 5. Table
5 Reactants (E}géfzﬁ'l%i’? ferred Y02/ X203 10 to infinity %AT%@Q%%WSO 1

10

15

20

25

compound employed is generally between about 80 to about 20,000 and preferably about [50
to about 10,000. Representative silicone compounds include dimethylsilicone, diethylsilicone,
phenylmethylsilicone, methyl hydrogensilicone, ethylhydrogensilicone,
phenylhydrogensilicone, fluoropropylsilicone, ethyltrifluoroprophysilicone, tetrachlorophenyl
methyl methylethylsilicone, phenylethylsilicone, diphenylsilicone, methyltrisilicone,
tetrachlorophenylethyl silicone, methylvinylsilicone and ethylvinylsilicone. The silicone
compound need not be linear but may be cyclic as for example hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, hexaphenyl cyclotrisiloxane and octaphenylcyclotetrasifoxane.
Mixtures of these compounds may also be used as well as silicones with other functional

groups.

[0069] Uscful siloxancs and polysiloxanes include as non-limiting example
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, decamethyl cyclopentasiloxane,
hexamethyldisiloxane, octamethytrisiloxane, decamethyltetrasiloxane,
hexacthyleyclotrisiloxane, octacthyleyclo tetrasiloxane, hexaphenyleyclotrisiloxane  and
octaphenylcyclo-tetrasiloxane.

[0070] Useful silanes, disilanes, or alkoxysilanes include organic substituted silanes

having the general formula:

Ry

R—Si—R,
Ra

wherein R is a reactive group such as hydrogen, alkoxy, halogen, carboxy, amino, acetamide,
trialkylsilyoxy, Ry, 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.
[0071] The silanes or disilancs include, as non-limiting examples, dimcthylphenylsilane,
phenytrimethylsilane, tricthylsilanc and hexamethyldislanc. Useful alkoxysilancs arc those

with at lcast one silicon-hydrogen bond.
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R X203 1-4 R Me6-diquat-5 salt(s) Me6-diquat-5 salt(s) 20 WO
2010/ 014405PCT/ US2009/ 050727 100601U. S. Pat ent Application No. 11/827, 953,

its enti _retyl\/%&zgg o?ﬂoé s encl osed herein by reference, gdesgo%g@&%gnov_el

crystalline amly nol ecul ar sieve. The as-synthesi sition
disclosed in U S. Patent Application No. 11/827,953 is a novel crystalline
MCM 22 fam |y nol ecul ar sieve having, in its as-synthesized form an X-ray
diffraction 5 pattern including a peak at d-spacing maxi mum of 12.330. 23
Angstrons, a distinguishable peak at a d-spaci ng nmaxi num between 12.57 to
about 14.17 Ang,m_;MaﬁaisPra@@k a non di screte peak at a d-spaci ng maxi num

between 8.8 to ons., renthe sity of the d-spacing
maxi mum bet Weer‘(ilo%g ter oaﬁotma lifef %nces'?or %ﬁ%ﬁ(?“ qee?é)%%tﬁacﬁm@ So?’l?@he peak
intensity of theyde s*pézd: ﬁhﬁgedrmdq Ireepm imtio l162u113@®0®13n Arrgalncomih itT e recognized

as-synt hesi zed qcoi'a@ mcgﬂe ﬁlﬁm \&ttltﬁiedsandpﬁstlﬁ%uté%%nb %H 'p&?nuugal cg}ﬁlréo%gci’ 953
may further conprises XRD peaks at C maxi ma at

3.430. 06 Angst F6Rouakd R ararn&wscﬁaéqt%alaf%eﬁcmﬁe&foammwé%tbﬁ (‘j?f%‘ﬂ prowded

[ 0061] Fur t her mekfigient Byl lacafymydis nfalmagkd Ol Rtidh d@ﬁdlﬁﬁese@e‘&m&y nt hesi zed
conposition of ncl udes val ues

and rel ative i N&Hsi tlugStItth 35 matl??%ppgfl%i%lgscaés\% W?‘a’teﬁ%ﬁlﬁlﬁ n&‘btéjosq‘fsaﬁi &6
| nt ei pl anar d- Spaidregen #AYm R@bcalmbaedeﬂm éxsirdmptic hicla@s.x ThO @roth4ticlifings dar>l@. 57

substituted with one or more alkyl, aryl, alkaryl, alkoxy, aryloxy, cycloalkyl, halide, and/or
10 other groups that do not interfere with the alkylation reaction.
[0074] Suitable aromatic compounds include benzene, naphthalene, anthracene,
naphthacene, perylene, coronene, and phenanthrene, with benzene being preferred.
[0075] Generally the alkyl groups that may be present as substituents on the aromatic
compound contain from 1 to about 22 carbon atoms and usually from about 1 to 8 carbon
[5  atoms, and most usually from about 1 to 4 carbon atoms.
[0076] Suitable alkyl substituted aromatic compounds include toluene, xylene,
isopropylbenzene, n-propylbenzene, alpha-methylnaphthalene, ethylbenzene, mesitylene,
durene, cymenes, butylbenzene, pseudocumene, o-diethylbenzene, m-diethylbenzene, p-
diethylbenzene, isoamylbenzene, isohexylbenzene, pentacthylbenzene, pentamethylbenzene;
20 1,2,3,4-  tetracthylbenzene; 1,2,3,5-tetramethylbenzene; 1,2,4-triethylbenzene; 1,2,3-
trimethylbenzene, m-butyltoluene; p-butyltoluene; 3,5-diethyltoluene; o-cthyltoluene; p-
ethyltoluene; m-propyltoluene; 4-ethyl-m-xylene; dimethylnaphthalenes; ethylnaphthalene;
2,3-dimethylanthracene; 9-ethylanthracene; 2-methylanthracene; o-methylanthracene; 9,10-
dimethylphenanthrene; and 3-methyl-phenanthrene. Higher molecular weight alkylaromatic
25  compounds can also be used as starting materials and include aromatic organics such as are
produced by the alkylation of aromatic organics with olefin oligomers. Such products are
frequently referred to in the art as alkylate and include hexylbenzene, nonylbenzene,
dodecylbenzene, pentadecylbenzene, hexyltoluene, nonyltoluene, dodecyltoluene,
pentadecytoluene, etc. Very often alkylate is obtained as a high boiling fraction in which the
30 alkyl group attached to the aromatic nucleus varies in size from about Cs to about Cy,. When
cumene or ethylbenzene is the desired product, the present process produces acceptably little
by-products such as n-propyl benzene and xylenes respectively. These by-products made in

such instances may be less than about 100 wppm.
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MVS 12.33 0.23 MVS 11.1 to 8.8 W5 4.41 0.1 WM broad 3.96 0.08 WVS,
broad 3.57 0.06 WM 3.43 0.06 MVS [00621The solid content of an

EMM 10-P fam )sjtion used in the weight ratio of | id_content
of the EMM 10- 2?@@1%@; conposition over the acidic corrpoli(’{}?({%ér?l)wgﬁawt he 20

wei ght ratio of the spacing agent over the solid content of the EMW 10-P
famly conposition is calculated by the total weight of tetraval ent el enent
oxi de and trivalent elenent oxide in an EMM 10-P fam |y conposition.
(2)Acidic compositions [00631The acidic conposition useful for this

di scl osure conpee7ses RéFordficGbiaisiod biextab df BenZde SOluMR Nhd/orTh&nachditGes ol ut e

conprises at |east opne aof .inorganic acid, such as, nitric acid hydrochloric
acid and sul fuﬁ’?%cuell%gc‘f?e%e{ﬁeﬁd 5t §ﬁ]ik%dt5)3ip€?,ces§ﬁfgtﬁb %%C:los%lﬁ'al ic acid and acetic
acid, or any cdfi8inat Tlenlkghtiigngengalhvt crarntd wefalnd the pgeays ¢f taedictlosPe géneralipl v,

the acidic SO! li'ﬁcﬁldje ﬁlyrﬁiilt)}{a{iccoraapdngtic or!%@é?;%@é&&ﬂﬁﬂé%g&uﬁ%@ Q\%‘ﬁ&)@@oa?l%zati;[ge
sol vent conprises at | east one of water, nethanol, ethanol, acetone and

di et hyl sul fSOnélix(thWu_ps capable of reaction with the alkylatable aromatic compound, preferably with
the alkylating group possessing from 1 to S carbon atoms. Examples of suitable alkylating
agents are olefing such as ethylene, propylene, the butenes such as, for example, 1-butene, 2-
butene or isobutylene, and the pentenes; alcohols (inclusive of monoalcohols, dialcohols,
trialcohols, etc.) such as methanol, ethanol, the propanols, the butanols, and the pentanols;

10 aldchydes such as formaldehyde, acetaldehyde, propionaldchyde, butyraldehyde, and n-
valeraldehyde; and alkyl halides such as methyl chloride, ethyl chloride, the propyl chlorides,
the butyl chlorides, and the pentyl chlorides, alkylaromatic compounds, such as,
trimethylbenzenes, di-ethylbenzenes, triethylbenzenes, and so forth. Mixtures of these
compounds may also be useful, such as, for example, propylene and propanol mixtures.

15 [0079] Mixtures of light olefins are uscful as alkylating agents in the alkylation process
of this disclosure. Accordingly, mixtures of ethylene, propylene, butenes, and/or pentenes
which are major constituents of a variety of refinery streams, e.g., fuel gas, gas plant off-gas
containing ethylene, propylene, etc., naphtha cracker off-gas containing light olefins, refinery
FCC propane/propylene streams, etc., are useful alkylating agents. For example, a typical

20 FCC light olefin stream possesses the following composition:

Wt. % Mole %
Ethane 3.3 5.1
Ethylene 0.7 1.2
Propane 4.5 15.3
25  Propylene 42.5 46.8
lsobutane 12.9 10.3
n-Butane 33 2.6
Butenes 22.1 18.32
Pentanes 0.7 0.4

30 ]0080] Reaction products that may be obtained from the process of the present disclosure
include ethylbenzene from the reaction of benzene with ethylene, cumene from the reaction
of benzene with propylene, ethyltoluene from the reaction of toluene with ethylene, cymenes
from the reaction of toluene with propylene, and sec-butylbenzene from the reaction of

benzene and n-butenes. Particularly preferred process mechanisms of the disclosure relate to
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[ 0064] The acid concentration of the acidic conposition is in the range of
0.001 to 10. The follomﬁng acid concentrations are useful lower limts:
0.001, 0.01, Q.05 1, 0.5, 1, 2, 3, 54,5 6, 7, 8, 2 9. The

fol |l ow ng aC|HO38W3€H?ratlons are useful upper limts: d%ﬁTF”BW5gP7O.1
0.5, 1, 2, 3, 4, 5, 6, 7, 8 9, and 10. The acid concentration falls in a
range betmeen any one of the above-nentioned lower Iimts and any one of

t he above-nentioned upper limts, so long as the lower limt is |less than
or equal to the upper limt. The acid concentration may be present in an
anount rangi ng tfer QEaubidd Ak clien® bl MheONE 186D ObdiRAE witRIptBYIBRt dn¥ §hdudioR bt t 0 4,

and l1lOal ternatiye 0. o 2. [0065] The ht of acidic conposition as
used in the sOF%E%%%ﬁFéﬁﬁwS%gwkﬁ8?%+ﬁm%8ﬁ%3@”?Fon wei ght ratios is
cal cul at ed bas¢®stin tTie rtaotaah cangie ghrtialdf or@cmdetely srothetiguidplasesankl wente. neat,

(3) Opti onal spagipg ﬁ%&‘%%ntkgﬁ@%&mg &%Ltg%,w&%%e@ﬁ{ag , G RRLOE R bléﬁg[%P al so

conprises a spacing agent e spacin agent use i's any agen
capabl e of érovﬁﬁ%ﬁ@“dw@ﬂFW@éhﬁﬁﬁP%@WOQW%&m%%ﬁog?%ﬁﬁ%W?é‘@H@WﬁW@tﬁr@br in
expanded form Gianfle, RAMLAHImbdie diBdrnGEen( 002) peak at 13.50.25 in both

as-synt hesi zed or s 067 es o for .spacin
|nclﬁde organo[@%ﬂpoﬁhﬁ§ﬂ%gn%U?%? Qv&ﬁéﬁfL§W%%Ehv”mﬁL??gggﬁgﬁ&“%P%ﬁﬂh? °
and/ or pentavah&n&w@Oﬂpmum@ﬁmdsumhnascmmwgahm@ﬂka@bmmﬂﬂaxmnp@UNmmtmm

or ganoger nani U%&QF&QHE& %9%9@%3 l%ﬁ'cuﬁgﬁoqpaok{ngﬁe ré%Et%ﬁnﬁPQ%ﬁ’d’él cRppounds,

or ganoal um num conpoun hous conpound anosi 1 con

silicon codﬁouﬁ&@MWEVO%@ﬁﬁ¥l&@hém§@FV%F¥b%ﬁh@”Wﬁ@Wﬁd€f%mq@@@Hb@UJdmw

[Slo Ioggi'slg_el_and 308¢) @a@faw?lomtcubag 1d<lbcmolaaa@36(&trda Blekeax S il ANBSut 20 to about ' ud
I 11 cone undas can bpe reseni I nve n_IL ncluae

Lo obtol | oui na OERE R i e oG D g R P o SR b o et

aral | cyl, al kamymatgreofibund o> akKaring aghneoftfidr doarbbh tswbst0tiupntesbigener al |y

contain from Lo @P?g& ?bpot ﬁ)alr bR, ?e%&)%(%ﬂ%m%f %%&R%Bgﬁ’y @VﬁS\%&Mloanlc et hyl

groups. R2 is selected fromthe sane gr an | nteger of at
least 2 and3gemxlging yerreifng apangyé ool ! @C%%@uﬁo@@b@toWW@bW6F%UUfar wei ght

of the silicon@esdfO Rﬂﬂe(a/b@lik%%ﬂﬁ}ﬂt&ﬁmp&ﬁ}@e‘ﬁ@?@Jocﬁn@ém@mﬂzeﬁérme%@mms
general |y between about ut 20, gﬁg and referabkﬁiabout 150 to

about 10, 000. RAPPREERTSt ?Wmé*‘? P‘n“é‘b‘ﬁ%h‘&‘ BB PRI G e A ASAPS M  C one,
di et hyl si | i conef frqphaboy IFetChiylaséu Ba6Oenorerptefyablyictr ©gen30iC o ebey 260°C; a

et YLyl 9oLl G008 ROERLANELREITHLER R HURREIRY Sk SSNG

et hyltrifl uoropr I cone, tetrachloro
met hyl et hyl8i | & caomféght b%elwp@@ Melpcsty (WEISNe ba~d4 @‘h@ﬁ)‘?‘lhglﬁflq ?@@hﬂén“ agent of from

methyl trisilicaagso.t %tarba&mbqwmaweﬁtdbwlmi Luo@tomﬁto nseathsyilrw maldsllddld gone and
et hyl vinyl silicone.

The silicone need no near t be
cyclic as for BRamplo MRS 1 B Poropaiiding: shost0.5:1 3 S )
oct anet hyl cycl ptieibla9ist loxa0g, mélexaplh @nydrably tbrotbdusil 1l ox atwet And molar, most

OCtaphe”ylCyC'@%@m&gﬁb&%ﬁ%PFth% y5.e5,.Rf these conpounds may al so be used

as well as silicone unctional 10groups. [0069] Useful sil oxanes
and pol ysi Poxal8%H i nd¥hsd eemaenerippikylited vithgyoryeasst moduce cumene, the reaction may

hexamet hyl cycl glorthi@iph0X @l¥es li@ Rt AR Lk teY Chah@ld A8 nhOXAB 6 B GBI AL,
cycl opentasi| O[z(retnldbly up to about 150°C, e.g., from about 10°C to about 125°C; a pressure of about
25000 kPa-a or less, e.g., from about 100 to about 3000 kPa-a; a weight hourly space velocity
(WHSV) based on propylene alkylating agent of from about 0.1 hr' to about 250 hr,
30 preferably from about 1 hr' to about 50 hr''; and a ratio of benzene to propylene in the
alkylation reaction zone of from about 0.5:1 to about 100:1 molar, preferably 0.5:1 to 50:1

molar, more preferably from about [:1 to about 30:1 molar, most preferably from about 1:1 to

about 10:1 molar.
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hexanet hyl di si | oxane, oct anet hytri si | oxane, decanet hyl t etrasi | oxane,
hexaet hyl cycl otri si | oxane, octaethylcyclo tetrasil oxane,

hexaphenylcyclo%r|5|Iqxane and 15oct aphenyl cycl o-tetrasi| ) € LaL-T
[ 0070] Usef ul YO si | anes, or al koxysi | anes |ncludgjgﬁéﬁﬁ?8n7

substituted silanes having the general formula: RRSi-R3 R2 wherein Ris a
reactive group such as hydrogen, al koxy, hal ogen, carboxy, am no,

acetam de, trialkylsilyoxy, RL, R? and R3 can be the same as R or can be an
organi c radi cal which may 20 include alkyl of from21 to about 40 carbon

atoms, al kyl onoosy! WﬂénbgéﬁyénEQS aAklyfteWhAme: Hulehte topigdidt Gediilibednf thal kyl
contains 1 to about ﬁgr?oq»atons.ang the ar ¥I qrgﬁro Qntalns bout to
about 24 carboh‘?“"v%“&aﬁ {PRp RGP IR SIS pbss FPE Y MeRLNE g AR ERY R | aI kyl
groups conta|nmmgtawﬁummﬁmmbn@b®umuﬁﬁoﬁheboﬁmmﬂmm@O%Pmeb@nahiQzunhsnalkyl
group for an al\fydomszsbm&-a -Retween, ot & ?m APARAGLAEE 1N

chain length xtures use e silancs

di si | anes |ﬁclué@MYd§“ﬁBﬁlﬁﬁﬁﬂmﬂﬁgb@%ﬁﬂﬂ9@§n“6%%%9%?Wbﬁéﬂyp§ﬂvaﬁéﬂmm
phenytri nmet hyl sid lﬁﬂﬁnef&ﬁﬂl}eﬁ&]ﬂhb%hﬂ ane «AdbduexAMRidyhidi o5 ban@e tdsrdblin the

al koxysi | anes t hose with at st O Si |

2010/ 014405PCT AESST G 7% %I %’P o“r?nb%aé%‘&gw 6%% aby(?g? 9 %AO oat i c
in reference t motahenoad ﬂ{qféraﬂﬁfncbrealanum |ab)oucfm'r1pmmdrsosv\bnefehblnﬁmnlbboLm$efuul as

f eedst ock here5 u & 18 %e understood in accordance with its art-recognized

scope. This |nc udes a substituted and unsubstituted nono- and
polynucleaﬂﬂcoﬂﬂ8ﬂnd94Sgﬂﬁﬁtdﬁﬁhsﬁﬁkﬂ&ﬁS&W@nﬁ@@&Z%W&ﬁa@ﬂéﬁmtﬁd@mb@§§ess a

het er oat om may nRliseibe aldS@htdierRERM o8 8/ 1c8ili: fsicGds ER ldesebea iy th: GoACM MMy T S

aromat ¢ compogiis | RUEMBart Dt ARy e R e GF n Thieb o Sbge AePbed: one
hydrogen at om @iofeegdrkly Lheideld9%, Getdneg Editiomatn gldiiug e wsleculan giceas omatrpious i Ngs
can be substit ﬁlalgl,m Jh%ﬂ?rkglfgoal Tofim a'xllllu@){tle an r(Ml!l lllﬁ'll'l K)%dxl hav@l é%gﬁ(%\edaﬁyl oxy,

cycl oal kyl, ha groups t 0 not interfere w
al kyl ation luéeaec’cspléwmq 'c[né@?tafy%dmpam é *mn@ﬁtaqﬂ 1@@6@%%@@% tesklidge lseprene,
napht hal ene, amkhtag@me, 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.
20  B. Stiles and T. A. Koch, Marcel Dekker, New York, 1995,
[0087] 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
25  are those which tailor the catalytic activity for certain hydrocarbon conversion reactions.
These include hydrogen, rare earth metals and metals of Groups 1-17, preferably Groups 2-12
of the Periodic Table of the Elements.
[0088] The EMM-12 crystalline molecular sieve of this disclosure should be generally
dehydrated, at least partially. This can be done by heating to a temperature in the range of
30 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
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napht hacene, peryl ene, coronene, and phenanthrene, w th benzene being
preferred. [0075] Generally the al kyl groups that nay be present as
substituents on the aromatic conmpound contain from1l to about 22 carbon
atons and usuiPPHM about 1 to 8 carbon 15at oms, and HOSPXULE Yy from
about 1 to 4 carbon atons. [0076] Sui tabl e al kyl substltuted aromatic
conpounds i nclude tol uene, xylene, isopropyl benzene, n-propyl benzene,

al pha- net hyl napht hal ene, et hyl benzene, nesityl ene, durene, cynenes,

but yl benzene, pseudocunene, o-diethyl benzene, mdi et hyl benzene, p-

di et hyl benzene xpd @%nyrbda@aamem vmgm@w hl&ﬁﬂl)@l@@}atl&ﬁﬁﬁ A8 PR IR ENGoom
pentanethylbenzene ﬁ | | %f 3¥ b

1,2, 3, 5-t et r aneTRYPYE z?esn@ meie 32by4p *tcf‘ﬁgé N ﬁ%ﬂ’za ﬁ%mm U2 bonegr img IS RYiBbnzene,
n}butyltoluenemqunHwﬁtmhuem&uoﬂkEWMWaihyItoluene 0- ethyltoluene

pet hyl t ol uene; t hyl I es;
ethylnaphthalerlu‘m;‘H %§g¥ﬁyﬁz%ﬁI?é@éﬁgghéxé%ﬂﬁfgﬁmga ﬁm&ﬁ@hﬁh@%&ﬁ

2- et hyl ant Br a&ehiegen endrmmgﬂmhfomwe e bergfigigly @PW%W WpibtAPhpeemahnd

3- net hyl - phenantdah@n erhisth@ha MR G eﬁé}al je@btnedb yaammbfﬁebez&mgwounds

can al so be used as start eria i.ncl ude ani such
as are pr oducef:?mé?ﬁ?ml”'i‘?efarl l?ﬁgé?z?s {3 Ofoft I?il?to%’ﬁt“T Wi aﬁ‘??% yvﬂof f‘?“o g]fail r}&%

ol i gonmers. Suchoy: O@bidxt Subwtleosblueenqueﬂ‘sd]g/ caefrer ergdoyed fon tehehearat tastmabtkyl at e
and include he?a%'og» J?&xmé‘ﬂgbé l%‘c?rﬁﬁ% onsHPAGE Y QEQZT%Q% @ﬁ%&éﬂ&%!\rp@“ze”e
hexyl t ol uene, nonyltoluene decyl'to uene, pentadec ol uene er
thEMcWM@@@WﬁMW@%@@h@%%&ﬁﬂ@%@%@@mmwmmwmw30

al kyl group at taenadint Qathing: & QABE hGdrldSbe USivMAbA BSctiofk. smg aleifn{dqmu@iz&ut C6
to about Cp. Wen cunene, ar ethélbenzene is the ge5|red uct, the

present proces2OHbawneadly 4t fepst b@@‘ﬂ?&¥¥§m5§mﬁP‘Hﬁ%ﬂ%m@:BH‘ el By
benzene and xytahgs of espacigavie) ¢g., jliesebdnyeopraductatiomdeon-imigupcdxamplst ances

may be |ess t hgtn bl%p gatctxc;]hgoln&@a%mhosev\gqgggcg 1p %ﬂ§o§a?qr/h}g§29 9‘81/ ig?oz 3’7?,7|8é;ne

[0077] Reformate containing a mxture 0O enzene, | uene an
constitutesda patZalbuta0YHUsBRAN0;: 14eBa 03314 9@%57al4k992 a1 BAOPH6CcE8%.WP: t hi s

d} s;:lhps ur I[ 097 Thes, @éz!g?rds 34,98@,@?@8@69 834, hlfi)ysg ﬁ@%/ slogo s9ek b1, :%9@ t bgs PrOcess
0 i s disclosure gener i ncl ude any a ic rgani c
conpound havinﬁ&gﬁg%oﬁaﬁgﬁéy%9§#¥gb@%®é¥%y$g®6 @8§P? g%% ? gﬁ

capabl e of reamhh@namﬂﬁhm&hedahkeyhaﬂﬁbhaqﬁmmMBMMmmboﬂnamnﬂ preferably
with the alkyl 19 CAL | es of
sui tabl e aIIcyﬁ%%?n qmggg?ngagéﬁkgg?ﬁ%gguéﬁ%%f%h(%Zﬁgﬁégk%gﬁb %éhgg'the
but enes suéh awide fvmctsexféwrcée sizes. fgnetaldy, srRakigy theppartigles F@olmjmyth@ﬁém o&rid t he

pent enes; a'CQ&QM&‘£gﬁﬁh@%ﬁ¥%oﬁ&iM&ﬂ@@h@@@@&ﬁxughé|&QQ@L&muéﬂk%hﬂﬁﬁﬂ|S
etc.) such as net hanol r opanol s ut anol s,

d the
pentanol s;  10MAfHetiyisdy §’éf&‘ﬁ‘°%x§hef°b‘/rng‘:ﬂ‘éﬁ%‘é”de%??g? %ﬂ? &E%Vd’éﬂlaﬂy fed and”
propionaldehydmmuhumydaldehyde and nvaleraldehyde and al kyl halides such
2?" g?lt ggls Cglnglr {)ﬂ etnlts 511%(2 }081:;1%0 o’ute l\gﬁ%()lrra?egulg 1egg%vnh h&hel? %a%gndl
trimethyl bahz elegant éh ﬂlettdﬁgpplb@lrﬁz @mésthertqon@thmy Ieme'nzeéneglkylam rsefesz@rr Bhch

Mxtures of thgagi.GomRALRGS: myna@tlw%%aaﬁaw&ﬁf theti® chrﬂtu?a'ﬂy oécﬂfrme%é%méj: &
propyl ene and pro anol m xtures. 0078{?8 xtures t olefins are

useful as aIIcyq%f‘Wﬁgﬁﬁéﬁ¥§mﬁﬁm?ﬁﬁcﬁVk9W ﬁ‘ﬁ?ﬁk@% ‘thﬁF@mHFéBPosure
Accordi ngly, mmmtmm@$e&ﬁmemhyhﬂﬁeqmﬁmgpyheﬂeib@ubEgﬁmnmﬁndk@nmaeMU¢nes
whi ch are mgj Ofci C?I&Slgllx s Ss1119a aft %ﬂ ?( s, C’U'se o?f InPd il 1§1t OQ%KEEM it ?the fuel
gas, gas plant as con ai ni ng qene h

cracker of30gaﬁwwdﬁﬂaﬁwmwngPghtamWé¢¢ﬁ@eWﬁb@nm@wydﬁ@@éﬁﬁbﬁ@ﬁéﬁpﬁ&@&lene

streams, etc.,ahfecHaefidtt, Rlidhyib alivdend0BRhge O LoRUKIPhRYor aelscmmlneZOFCC
l'i ght ol efin strean1possesses the fol |l ow ng HWF‘B i on:

30[ 0080] React i B Bt BHEHE ALY SHae bb’tﬂé\?“ﬁé ' HEUB g&‘é’é?“&"f Ttthe

present di scl agswh@rocess so that products can be obtained economically and orderly without employing
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i nclude et hyl benzene fromthe reaction of benzene wth ethyl ene, cunene
fromthe reaction of benzene with propylene, ethyltoluene fromthe reaction
of toluene with ethylene, cynenes fromthe reaction of toluene wth

propyl ene, anyO2¥YKdtyI benzene from the reaction of bedsdH&?8HY R but enes.
Particularly preferred process nechanisns of the disclosure relate to WO
2010/ 014405PCT/ US2009/ 050727 the production of cunene by the al kyl ation of
benzene with propyl ene and production of ethylbenzene by the al kyl ati on of
benzene with ethyl ene. 100811The reactants can be partially or conpletely

in the liquid phasBeaf esHioRBe B8ate of rehotibn. ThEse Enati@Miabe McbPhakd agim xt ure

or dilution with other material, or they can. be brought 5into contact wth
the catal yst c8HYBSI PCYHSFIBH: ?‘ﬁebeé?foalt%%‘/ndck&?lm’ & m{j’é‘g’géleo‘ims isfrif’éﬁ’t%ftg%ch as,
for exanpl e, hydilpgender remhanil apahiog conditioogerhe AHOBR1Theclak kydidb,i an,
process of thi i scl e opduct. ] .gani

reactants, i. e.%u,ngt Oﬁe% g?‘ﬁ{}? faO a Icgtglé/%bfrggst ‘%gl%g‘éﬁg@uﬁgpgﬁﬁ&?ﬁé%‘% %’f}?é?liqhng
agent, are Br ositphgth pevpwse conmaetcialise it dgeiraple eswerentyhercaglybtrios egrk@b yetn i n a
sui t abl e react ifpARBEIK HheKialef THRGt dldinddQ naeknebiatihNbycg ABGHatl} GRS forFHCh
conditions include a tenperature of {P?Eeabout 0C to about 500C, preferably

from about 10CPYEOSaRFUProvBgBe cryshysprength §¥2¥%om about 20 to about 25000
kPa-a, preferalog2|f romuadieutcultQ ctags ahictutan HbO0&ndoRad aith ahcnNtgir]1 2rnatldcolaof

al kyl atabl e argmmt i onpound. t o..al.kyl ati ng. a f.from.abo 1:1to
Sbout 501 pr Srgr aer§OTROAMneuBRELLA AdCaR. Bl AMALOMLLE: hict LS
hourly spad€ velbbwionies(agy)kapliseameenly heownSaDiyt AdNgoa Geneiaghd Flooda about
0.1 to 500 hi' claysRE 6H:&5 &0l chf thOMiRRRtal Condrithet i@-IHQMFsit@,QQolhﬁte,jdictiaepﬁ)ﬁc%t@, When
benzene is alkylated with ethylene to {)%oduce et hyl benz

| . En_e., _Ihe gl k%/l ation
reaction is pr&f8REBT YL &8 bouted ih BY sfega P e R gt fuBIi @ onart T ns
i ncl udi ng a t erpekabtivhetr@imeht @rchakiollinolifitGot. Bialn ute30ACompaiitae pridfier abl vy

from about 170C t o] 260C: . a_pr.essur about 20400 kPa-a, nore
preferably fror ra té%’tbgg%ﬁgncgugglnglgg%c %E%U?Otégb%&ﬁ%%- 20 a; a weight hourly
space vel odPt yl009HSV)in badiead onth¢ Hecging yhaserialsathk YN IRgmeleralat sigfe fanolrm about
0.1 to about 2Qfbsidd wWiRlaCrdRsus kb hMedal Qih 3k Qlika Qumind, QilRRAMENGa NlicadNd @
rati o of benzene to ethylene_in the al kyl ation reaction zone of from about
0.5:1 to about 2o pilighihgpa. sitFespeaplin piicqyitenia as yelbgy. 9magy capPosiigRsassUfy & er abl y
from about 1: lsilica-aRibiattha3@, dilidyaldiina-Aesta griefabihabl yaghesdmnabwlieh-mbprksib-o about
10: 1 nol ar. 25iir%0r§§] When benzene is al kylated with propyl ene to produce
cumene, the reacti on may al so take place under |iquid phase conditions
i ncl udi ng a0t elfp¥Hl at Jhe rdftive propatieay ob fingd b dCided ExEL Ablystallipy melequbositvel 50C,
e.g., from aboyy idddantc QxRLMirixLABCrvidly Pl iBSHH EEstf coBR Uingha ARG MB&- AtOr
| ess, e.g., fromabout 100 to about 3600 kPa-a; a wejght hourly space
vel ocity (VHSVAPOHAS BECEhDhVHHY PrdhBors PRalivaparirylaty hen B CopPEe SHEWEeHing hr
to about 250 hthe form of3adarietre iabd §f absuom tabowt 301wt of hetam@bi@ut 50 hr-1; and a
ratio of benze o] opyl ene in the al kylation. r tion.zone, of from about
0.5:1to aboutlﬂ%(fi): 1F}Eﬁ%?%r°?vmﬁreé?néprle§br @ecg%g:ofn?egtség? © IrIrlIV)?ng(r"f dl?fio‘rirg bﬁﬁrné)f erably
from about 23 Im¢aps iatoelet 1030 libvitmglogthe scapestf theinefwionbl y from about 1:1 to about
10:1 nol ar. WQ,204L(014405PCT/ US2009/ 050727 [ 0085] When benzene is
al kyl ated with a butene to produce sec-butyl benzene, the reaction may al so
take pl ace undeXdeigiy Rif conditions including a tenperature of up to
about 250C, predwm| ablpywdep xtr @houre A od .aPBrukel DOMsabaut inlepd Bre@iut
125C a pr essugegn1etly with monochromatic Cu Ko radiation.  The pattern used for structural

30  characterization extended from 1.2 to 80° in 20. Intensities for Rietveld refinement were

extracted from the continuous scans.
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of about 25000 kPa-a or less, e.g., fromabout 1 to about 3000 kPa-a; a
wei ght hourly space 5 velocity (WHSV) based on the butene al kyl ati ng agent
of fromabout 0.1 hr-1 to about 250 hr-1, preferably fromahbout 1 hr-1 to
about 50 hr': WEAH4M4% i 0 of benzene to butene in the alSy(Re(YH Paction
zone of fromabout 0.5:1 to about 100:1 nolar, preferably 0.5:1 to 50:1

nol ar, nore preferably fromabout 1:1 to about 30:1 nol ar, nost preferably
fromabout 1:1 to about 10:1 nolar. 10[ 00861A summary of the nol ecul ar
sieves and/or zeolites, in ternms of production, nodification and
characterizati goRf ol ecul ar sieves, is described in the book "Ml ecul ar
Si eves - Prmm@les of Sz E s and detlflcatlor{) g % S E? Blackle
Acadeni ¢ & Prof®3; onHic OVErHhFEAC 8 GE> Ml GBS BT OX Al FTHEH T

nmol ecul ar si ev@mmea-l’fﬂieptﬁﬂﬁ nietbE tdirgl adsorgion-éésbiptiai df ind@gendtetnpiraturn of ild1u1(t:at e
and al um num o S ﬂ”ﬂ: pports.
A nunber of Io)égt'%%rl]lovm ? glrﬁ %ﬁgneé%t% g‘% e al%%lga)?% ‘%Eacplgtg‘? gg)} r;}(ﬁﬁoté%lcﬁfaﬁé{g

pel | eti zi ng San&meetirTeier GHET) h’&%ﬁéfe@@éﬁhaﬁﬁeléﬁl aurfses iy incsledlated bpyubrgting the

Macr ost ni Ct ur esedrihl §iiBed Db the bREa1BXFIPLRa mSRREH bEAL BRART-EhBS-Teller
extrudates, pellets and Tablets of both mcropores and other types of
porous mat eri afSEPEEAYCEY Y catal ysis, adsor ption and ion exchange. A
sumary of thegellitiechnibguessirgnedescr i bed in "Catal yst Manufacture,” A 20
B. Stiles and T ?ﬁ Klql% 061113/?& n%g)t m%?lﬁﬁglﬁcmar Q%ﬁ%k'ﬁe mgn%gr?d byl'l(@x@ 7A‘T91I£r)%chs

extent desired, cati1ons ynt'hesi ze
can be replldc edrigdrt %(@cfoﬁodaﬁ@@t VW@HWIC@@WMH%EE? thy Iill%lf%é'Wf’PeFW af hdowy ffhe at

least in part, woiyhd SNhLxehanG e, Vt‘ﬁetJaletTehﬁrtheﬁaﬁehﬁfbﬂ TIR @R 2 cLenkiagiing

cations |nclude nmetal ions, hydrogen jons recur

armoni um i ons SSNEFeHP% e apager fnﬁ‘é?a@g‘f at phyt ?Oélﬁﬁy ’ﬁrﬂaglag‘? g“fs‘é? F “b%?f‘.%%sfhe 25 are
t hose whi ch t akdnpie Byh@u@rit ahsyddi 00 agdiniv ifdry60fogin. TercbBidine hyrdiseo agxb@rsed as
conversion rea en, rare earth netals and netal s
of G oups 1- 17%0“%0 b o?%fﬁ@e&pn] ”Hﬁj(gf @2’% 9t he Periodi c Tabl e of the

El enent s. [@0833%&&%4@@%& ne nol ecul ar sieve of this disclosure
shoul d be genefepbdy d@t%li@&@@im@bﬂ @355%) Rk tab @ ding. tomhlﬁp@amf@s deRgr by

h C
At mospher & SucAPRGER Hogh o 1P S eah gt diopbabiel | o ERHaN ROSHhERT ¢ or

super - at nos phetikthopiensiykiese. fIae reectign wab@trive e 1B€)telﬁtblnwnaﬁlelaﬂﬂdcd48 alfen™s. The

degree of dehy i.0f. 1S e h el ative

to the total Elo aqh 0 Ovenm?al%% tfg %Ihgsr %}s“?go\r}lgepgéﬁ& efogal\flMgég\té&ung%r lgyl oW ng

dry nitrogéf (ﬁ st@ntmhﬁd@n@)@@d aM\@”QOlO/OlMOSPCT/ US2009/ 050727 kPa parti al

pressure of Wafo@fooyamé xRb%ue-’xl@oﬁmub@i prbR BCd EREM- 01is Qlﬁt[hct@hz%@ dbb&)mgﬂmgox rred at
a

roomtenperature (- %jf pl acing the silicate a_vacuum

| onger tine is ‘?“B'ﬁb‘i“rbé e?"ol ‘Ht“éi\‘f]‘ri3 90 é\‘]ﬁ“P‘& SRFCSEIPERA L 815 7de2WﬁP &7

[ 0089] The EMMW dca- (ngcge&t aazhietnli},ebdméeecmbab ISOE\Aﬁgsﬂf)mi hihes8- m°8(i:{(hsrﬂai)eregslpel(:| ally
inits netal, yd en and a I an .h. | y..copverted
t o anot her for %%%ﬂ e?ymla1 ereeeggyen %ed B Ogﬁq]@rlr}glﬁstlrgggf In%kr%b Xmeﬁglr ally
perforned B§ h@%!ﬁﬁgﬂl@m@m@ﬂe@héﬁé bmlsglnwlda'ﬁ thy lqv@ﬁpémabq}?éélobkb*dhdnl5éé/st>f 370C
for at |east opgpfhidtif s@tﬂngﬁnﬁﬂﬁ)%n{gﬁnnﬁé lid e QBBREtink RARiInhOP ArohQUIDs 10N | €
sub- at nospheric pressure can be enployed for the thermal treatnent,

at nospheric pr@¥dtd- 1’ gdemied for reasons of conveni ence. The t her mal
treatment can pe101fl0 mercﬁlamémﬁnoa]ﬁct a»ftmmerzaltaurlﬁghumﬁa& abouwt 5925C/¢ The
thermal treated %Fglduct artil )e catalysis of certain

nary en ent o cof'[l e a<¥ ut?o%fo {3 mo €8/
hydr ocar bon cofVi oh H’%’aé TONSC IR T HRY reated product, especially
inits netadd, Becrogen and ammoni um f or s, |s partlcularly useful in the

catal ysis of C.%foal N pQEIANL G oftailld: ﬁ%‘}yqrcgﬁlﬂ{egglpﬂoug;c%nvﬁ{esﬁeg&né %@&)w&s

Non-limting exa es 15 i ncorporat herei n reference as to
descri ption ofthltor\@ & REHPAOIE Vﬁé%lcqoma%lg eﬂ%@’@‘}“‘l’%’é VEWGEZ‘OEF%t%BIVF .Wé
mol ecul ar  si evigol@dulal fibve 44 SedcOSUIEE21C@RY, BRI SIARLSECDMIn@r@r from inlet to outlet),
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20 wide variety of particle sizes. Generally speaking, the particles can be
in the formof a powder, a granule, or a nolded product, such as an
extntdate. In_cases where the catalyst is nolded, such as_by_extrusion, the
crystal s can B8 28YPM%ed before drying or partially dr.é’Téﬁ&mWﬁ8F7
extruded. [0091]It is desired to incorporate the EMM 12 nol ecul ar si eve
with another material 25 resistant to the tenperatures and other
conditions enployed in al kylation processes. Such materials include active
and inactive materials and synthetic or naturally occurring zeolites as

wel | as i nor gahEnephehad lsrct%d%mamel @WiBining MANG-22 3dMlYsOr AMBde@bredufles such
as alum na. The | atlt er ga%/j (@éher ?zﬁ]ur alb%:(‘;f/) occurring or in the form of
gel ati nous pr e CRpTI#SYEE A yat0"G ET {oai ‘ﬁmﬁl U888 of silica and netal

oxi des. Use of Peopmiateer i al in conjunction with the 30 EMV 12 nol ecul ar

sieve, i.e. Eﬁh‘l%‘id %@Sﬁeﬁw&ab oBainPd ?r 8”& Q—Hrhérag Q) lt@e aLei s%&rcé Qﬁ"d

nmol ecul ar SI ev I's active, ten s to change t nversion an or

sel ecti vi ty Sof pelhaerezda| yst. lnactive materials sui tabl y serve as diluents
to control theggppunt of conversion in a given process so that products can

be obt ai ned econ cal and orderly w thout e

2010/ o14405PCT,"l‘J%%c’)og"?t W95 Gy ﬁ%ﬁﬁ%““‘f’ ?*a‘cgéﬁvl?%w%ﬁw%ad AL R
reaction. Theseratmt eri als nmay be incorporated into naturally occurring
clays, e.g., bgptonite and kaolin, to inprove the crush strength of the

cat al yst under “conmer ci al operating conditions. The materials, i.e. clays,
oxi des, etcd, 109K i ovitregsn piahdier dish grrity tpede atdagbipsied firp 4 epmppseial spseialtt o

provi de a cat abystsofigyi ng good crush 5 strength because in commercial use
it is desirable to prevent the catalyst from breaki ng down into powder-1ike
material s. TheSmmlegdy binders have been enployed normally only for the

pur pose of inp ng r 1y
occurring clay L(ﬁv\%S hA Egﬁg Leﬁ\g%sn%(fgflg %%Oteméﬂa{?p@l %E%k/ﬁfo al{“ﬁggﬁ% %?s{ grlg qZlve

i ncl ude the rmmcmﬁdl Thiomaiatyet vesp ehstRbieT honzehagtkotlasion with ppyicapid fpaxscupaed ude t he
10 subbent qri t esq pRbchuhdie kaol i ns comonly known as Di xi e, M cNanee,

Georgia and Florida clays or others in which t AL m neral constituent

i s hall oysite, RYGI; dib §Xpe(5‘fn8‘ftl V&, CORYFE] 2 fB?’d gﬁg&%l B SHEHATYYE Tan be
used in the r aﬂ%v@ﬁla\t'esoﬁﬁgufhhbrglwﬁtahhyl/m mechab kheinmichupll | Yhes u:bgecfuedcet oas

cal ci n.at! on, .tr %%%1%‘3 1@(9[1&61’1% modgail' rguinf !)Pc%%a ?’[ c(?lonﬂﬁlzﬁneyf?@gsqoa e&) [nto
conpositing w th the present Ccrys 50 i ndlude | nor gani c oxl ot abl y
al um na. 15[ 00@314%1@@@!4 Exnstimeny waheonflysted ot eafelre s dainte  the HE IEMW 1?he

nol ecul ar sy eV@dtd@y%ﬂbC@%VdQ amgsbﬁte@h M‘tﬁehm@dl@@fr&kbszoﬂ@t me&dm@t,ﬁ«dg Blck&ugih as
silica-alumna, silica-nmagnesia ilicazirconia,

silica-berylli 5.“3“ §‘F‘i’ fodilthq 1f"§‘ﬁ§“<‘iﬂ &%d tRager- %@Ctt"ér‘:?{gft&?%‘iﬁ%{f&q ?b%éd’é e as
silica-al um natht Iﬁafzera/,pr@yllenec;aolal ey wa- 1. rWaightBhoSﬂ)I' bpeee allaghy was magnesi a and
si |l i ca- magnesi azi hE9 i@ 20[0094] The rel ative proportions of finely divided
EMM 12 cryst al 'i'ne 1ecu| ar sieve and inorganic oxide matrix vary w dely,
wi th the crystBP108bntAéntactonsigri-my ter iorstoayaubrosght ¢ whevar PESuserl Céoht Kpﬂya wei ght

and nore usyal §yn mRaNt G ﬁtrlwmvi/&eeﬂ 118 cSQMROSItis feh aateleaffq@oot:rbr&)hﬁ) form
of beads, in the range of a 20 to about 80 wt % o

npo
[0095] The f ol | BipdEnE SP%H%‘F%@ fﬁﬁéfwéé{ww&a FHERT ?%ﬂ“@f@éo emlé’mt %ﬁ‘ dHd are
by no 25neans Imra)tr ﬁﬂﬁll&ﬁhut:ﬁg be pgropyichd Rgachikvd fieads edpeeldfe damewisniodettddOMhe
E;()Fglr InrergntO?] a Xy(il( was [5220 Xd [i) lgd. écl%nldé%nbegiene %@%Fgl\ﬁqg{llloﬁ)(roé %C V&%tSQH Hced
monochr omat i ¢ Kodukia werdi mlﬁqm Tihe apﬁé}tzeerfnl dée@ﬁﬁ om- %“WTUCRW‘&I ﬂlOWb that
30char act erp zap;is@floS e RRAEIDIPBP Wvdr- dinfeRe BQoprddy BlhzedeNTBASnbhe SaribOlr Micet vel d

refi nement were extracted fromthe continuous scans.
products fall in the range of 10% to 14%.
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WO 2010/ 014405PCT/ US2009/ 050727 Surface areas [0097]The overall surface
area of a nolecular sieve may be neasured by the Brunauer- Emrett-Teller
(BET) method usi ng adsorption-desorption of nitrogen (tepperature of |iquid
nitrogen, 77 W?.Z‘”%ﬂb“?snt ernal surface area may be cal Cu|Pén$/eU(§20ﬂ}§/?5%27t_p| ot
of the Brunauer- 5 Emmett-Teller (BET) measurenent. The external surface
area is calculated by subtracting the internal surface area fromthe
overal |l surface area neasured by the Brunauer-Enmett-Teller (BET)
measurenent. Col lidi ne nunber measurenent [0098] The col lidi ne nunber of a
mol ecul ar si evexmy. e neasured by TGA. A sanple is 10 dried at 200C to
constant wei ght (wei ght change |ess than +1%for the period of 1 hour). The
wei ght of the 018 s@irpgran of sl oif Pat % iBVIYIHE rpndBa stir’e dersTthiOsdyiaht |

2,4, 6-col lidi ngomhBrc8) bMEERIHY UAPSRAT &I folBdndndbMPekioAtwith cliflche &Obint di ne
parti al pressure gnd carri e%jpﬁgv,er 1t,he 88221@ e bsé yl trogen passed 200 m/mn
for 60 mn. Th&MEBIPegihec W cplgingdl iU @' HE Y cr onol es of adsor bed per
gram of thessoni®atee. Hepkxanip)latioh: wilBrapanatvaocondfctcEbMclging 009G weiganpl e of
EMM 10-P (1.5 e cor diy . UL S, T - Licatjon
No. 11/ 823, 129 \?\%zg%g%die‘%%tr%&%h%g r%ﬁtgﬁlﬁ)}égg%%’eaé ggf‘%? “?Xtﬂhggﬁt’ftg‘;r}%s%‘éggﬁzgﬁg}rﬁ% 0.3 g
of di et hoxydi methpyiesbdnagne/cthiipie piaeft3 - omolnRsT he dpaetiosavas gerript oy at @30 @and

cont ai ner seal eghiigpad (FRJiEMoPORBu. A B s@YRILrdle ptdlI&e Wa®bvithdtadl & reglfd® SOl i d
product of EMV 12\§¥vas isgll at ed bgl 20f i "t&ﬁ% on, washed and dried at 120C.
[00100] The XRBPAtE! AA6F Hes®s BIPEHBIuILS GRVEMFLHNE EH4FEETEPi %ed as
conpri si ng la deublcettivaty rdxetone@nant iedfybarechekBy bonzArgsadghonsg afeos h@spdhdi ng to
6.5-7.120 (Cu c di ering: en.. 8, 85 4.0 (

Angst r ons, the’%%gj;%mwhag(&? %@3 8?15 rr'g’gélﬁ'}ia%i ?l E%X\chﬁ“g?’ Q?r? '3b[3%a\1/?]égdﬁbyt he
peaks at 11.054thylBenaggchyiBenzgre woigkngiot roms but with 25 measured intensity
corrected for background at the | owest point being not |ess than 50 % of
the point at the sane XRD d-spacing on the |ine connecting nmaxi na at around
11. 05+0. 18 and 9. 31+0. 13 Angstrons. [00101] The cal ci ned product of EMW 12
has high surface area of 523 nR/g and extraordi nary enhancenent of

col lidine adsorption of 321 IAMO 1 es/g. 30 Benzene [00102] Benzene was
obtained froma comercial source. The benzene was passed through a
pretreatnent vessel containing equal parts (by volune) nol ecul ar sieve 13X,
nol ecul ar sieve 4A, Engel hard F-24 Cay, and Selexsorb CD (in order from
inlet to outlet),
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WO 2010/ 014405PCT/ US2009/ 050727 and then through a pretreatnent vessel

containing MCM 22 catalyst. Al feed pretreatnent materials were dried in a

260C oven for 12 hours before using. Propyl ene [ 00103] Propyl ene was

obtained froma comercial specialty gases source and was 5pol yner grade.

Et hyl ene [00104] Et hyl ene was obtained froma comercial specialty gases

source an S pol ymer grade. Nitrogen 10[00105] Nitrogen was ultra high

purl ty gre\g}% %ﬂg obtained froma comercial specialty gases source. Exanple
1001061 . % EMM 12 cal ci ned of Exanple 1 and 35 wt. % al um na

cat al yst vas prfémmoesls foFhmsnufadtardines b mer-albglendtior coperonsdesad pydcass on wi t h

propyl ene to form cunene. 15Feed tment .[.00107] .The erinment was
conducted in a PMPESNEe fOBAFNETS tfjé‘ff{ﬁ °§ F%‘QB’E‘%Pgl i Lalggﬂﬁgrep\ﬁmmam

configuration Woldpoaid dddBan am&ﬁﬁﬂghgérﬁ@haawtmé@m rEh@ioheaaliRfont Withace was
controlled in isothermal nod grams of catalyst sized to 14/20 nesh

was | oaded i nt satahyst @@Prlm%@mecuap@wﬁ heving.iaéts eenribessepdvipron apdiimal yst

| oaded into the 3/8" eact Oca Y I red in
the nmiddle fur r‘fﬁgéneg r%ya?gr?/glton\ﬁgs%]ﬁaggu%%%p;é%%H’%i Aé’n’ga% {M (%e fill
the interstiti ghaxy@ush ﬁﬂﬁ@ﬁﬁlge Beas. 7 a6 1 26N g @inas, wed-8pabddGnadifith kPa- a and
t he benzene/pré&l ene nplar ratio was 3/1. Wight hourly space velocity was

1 hr-1 on a prdksrage daklk to [lééﬁoé]’gﬁon’r‘seé‘é@ donsdisgrete Fattaring bedWestor was
brought to r ea%b\?[rk & RSB LAREstoMRDrERRbR a VAl Wn]i get‘iz\}é@n HetdelkhAmpuri ty

ni trogen, and ed to reaction tenp erature of rior to I ntroducing
t he benzene feaddq‘spdcn@rﬂumnsm fﬁhﬁlecxahgé y)sﬁtl()v\HStcallE:@v\Adgitmrmqand iabd-at e for

1 day prior to introducjn pr o ene a ve steady .state before

data was col | eCP¥EIe ’T"ﬁéln? g?" gé’h %ng%?gégéltﬁ% 8@55’@%%@"1{? w and
then propyl eneﬂ’t@ﬁsdy%h@@t'é&?&ba%k%@kiﬁ& 8t B 1EW&R bbRE beidg ABEIcaN@hy 36¢, for 13
days on-stream Results shows that 30Diisopropyl benzene (DI PB) over cunene

(i sopropyl benzefighe pFB) anthiessameat-oay difffradtion smmmgsorf tiel ligencammectingnge of
10%to 14% Wr%a%((l)nllg /1r9 %Afgr?gpe%-yllgﬁaotg% Q)Sgngs roms AN 1n § e range from 8.66 to

10.13 Angstroms, wherein said alkylation reaction conditions include a
temperature of from 0°C to 500°C, a pressure of from 20 to 25000 kPa-a, a
molar ratio of alkylatable aromatic compound to alkylating agent from 0.1:1 to
50:1, and a feed weight hourly space velocity (WHSV) based on the alkylating
agent of from 0.1 to 500 hr'.

2. The process of claim 1, wherein said molecular sieve further has, in its as-
synthesized form and in calcined form, an X-ray diffraction pattern including
peaks at 6.9+0.15, 3.57+0.07 and 3.42+0.07 Angstroms.

3. The process of claim 1, wherein said molecular sieve has a composition

involving the molar relationship:

X503 Z(Il)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 10.

4. The process of claim 3, wherein said molecular sieve, in the as-synthesized

form, has a formula, on an anhydrous basis and in terms of moles of oxides
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[ 00109] One gram of pellet of 65 wt.% EMW 12 and 35 wt. % Versal 300 al um na
(comercially available from UOP) was used for benzene al kylation with
ethylene to form et hyl benzene. The catal yst was cal cined for 2 hours at
538C 5[ 00110] Benzene al kylation with ethyl ene was conducted by charging a
fixed weight of catalyst to a well-m'xed Parr autocl ave reactor along with
a mxture conprCENmPIEHEHe aafRll¥shy| ene (benzenel/ ethyl ene ratio of 3.5
nolar). The reaction was carried out at 220C and 3893 KPa-a (550 psig) for
4 hours. A small sanple of {he0pHBdhEttl-MEsXePrA¥Pawn at regul ar intervals
and anal yzed by gas chronmat ography. The catal yst performance was assessed
by a 10 ki neti ovimetin Wl isyar dlkadi ooalitl iz teardin chetiletnid\R bemxsganiemieidtbenzene

Chr Jomol oce) - TR gt diim vrvgron sees hBitle Ry Y o 2
di et hyl bengene/BichybReNSERNAMS | viHYreih K is@lumishi 48 Y Wailidoal m 1. A process
for manufacturing a nono-al kyl aromati c conpound, said process conprising

contacting-a f ddg@shroedss stavprafsilaign anwhetey stidbnelegnteycheoapollisineand an
al kyl ati ng agent, under al kyl ati on ction conditions with a catal yst
conprising a nﬁpﬁoéﬂﬁl%}c??&ﬁegﬁﬁg?aﬁgfﬁ)l ‘?‘Flf(}lte /Cgas-synt hesi zed formand in

cal cined fgorm @R rot@¥ 6f tlaidct MheRdl tseidnalkikdbtt REHMARK SoMpMIHIY iR
d-spacing maxi mumin the range of 14.17 to 12.57 Angstrons, a d-spacing
maxi num i n t he selasfge Gom1thel grayp1oomswting geft Pevsne.aAePhiliend swilepeene,
scattering bet t to . hi_bj y in
bet ween t he pe\ﬁgﬂﬂ%\%ﬁgp grygﬁ?lgbggﬁngeg‘?faﬁﬂgn%}ﬁ{h?éﬁt %{g ler%fé%hglgb %’P %%.@f!fgto 12.0
Angstroms and alphaspabylngphieiémaim i o-didieylbamgee,f r om-8iclylhonzdi?, 13 pngst rons
with nmeasured intensity corrected for background at ﬁhe | owest goi nt being
not |ess than Seubdbenziee. poi Rentagthylhenasaere  x-enlpnwiyibengsicon dl<phti ng on
the |ine connegy| LA, | 11 5Pl aRghy ReniRel4 3 8- A3nPbARGSLS QmB3and in
t he range from?éé%agg’ytf%ﬁl%gls ’Ain’gsterroms, ymhgéreg"leh daid al kylation réaction
condi ti ons i ncltudethalbeenpey anchgylafludnep np-GatyltolB0EC, 3, & dptied®lwenepf of r om 20

to 25000 kPa-a, ,a | ar ratiog, of al kyl atable argmatic c ound t )

al kyl ating age iVHPHNG . 1- f*?thﬁgfai%}e; andméprPBg]ﬁ‘ﬁb\%qeght %gglﬁwlf)}néiﬁf%@g

vel ocity (VWHSVhihaagdamiindi@fsal K¥hgtdapeimagsat of 31diasthOlahthiraeh®0 hg-1. 2.
The process of claim1l, wherein said nolecular sieve further has, inits
as- synt hesi zed efhytamthaaetnen cal-cietledattbraggnean Xormgthplanthracene;on pal@ern

i ncl udi ng peaks. at, 6.90. 1 3.570.07 and 420, .~ 3. The process
of claim1, wh F%?thggg?%nﬁﬁlgc%%?tg\élf% garﬁ%rse n%a%o%%ggllse% ililgerggqfhvol ving the
mol ar rel ati onghk ppro¥edd3of NJINAR, 1, WhdeRim s¥id allgylitableab@ntatiel esmpdurkionpri ses
at | east one of .alum num boron, iron and gallium Y is a tetraval ent

el ement conpri seraprses|ablegst opaef Henzens ppcpa lg6r mani um and n is at |east

10. 4. The,pro |.ai.m: 3, i.n i c - Sl i

as-synt heEP'z edﬁﬁgirrnggeﬁ%g flgrp\“%r lr%u\,\?g%rgglnsag% aaﬁ%gl%o%gg ﬁi)és: %egélcg%dd hjlarrﬁ ?ger nms of
nol es of oxi degroupesonnisting ©f obdfin¥D2lcokads,f dti¢howss, alkyl halides and mixtures
(0.005-1)M0: (1-4) R X203: nY02 wherein Mis an alkali or alkaline earth
metal, and R i 8florganic noiety. 5. The process of claim 3, wherein said
nis fromi0 tendpice& of LREMPY, MRESn Hid GlIGAING 2o ¥R RIpNiseS dtJeAt b sum and Y
is silicon. 7. The process sieve of claim3, wherein said nolecular sieve
has a col | i di nethalésermpopdenccandduitengs.of at | east 150 pnoles/g. 8. The

process of,claiyn 3, wherejn,said al kyl at abl r tic_canpound s sel ected
fromthe g%'ouplrg]%n%ﬁog?srs n&k ocllalﬂleg]ze?ﬂv ,é/reﬁbpsﬁ{dﬁfﬁgg%,gblgn?rﬁpaa '&ne&’ "RAPKt hacene,
peryl ene, cor OB&ﬂﬁniseBr&ih@éﬁdﬂrs@ﬂB alkyytiRp Cagent Qbﬁ]ﬁﬁh&eeﬁlﬂbﬁe, said mono-

al pha- met hyl napht hal ene, o-di et hyl benzene, m di et hyl benzene ? )

di et hyl benzenealkplapraaichgpiaeunsh somprpsa pby hpnzsarz spid: alkyltign geaction

tetraet hyl benz -1 2 - b ri e;

12, 3 111 met g b actuds b S ARRLOCRRERBRCle Spiicd MePRPEGA

3, 5-di et hyl t ol R@Ie o GSVO YR, ug Neolaprafidiylft dkyietable atopratipyddnoponadeto

4- et hyl - m xyl ene; . . ) i
alkylating agent of from 0.5:1 to 50:1, and a feed weight hourly space velocity
(WHSV) based on the alkylating agent of from 0.1 to 20 hr'.
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di met hyl napht hal enes; et hyl napht hal ene; 2, 3- di et hyl ant hr acene; 9-

et hyl ant hr acene; 2- net hyl ant hr acene; o- net hyl ant hracene; 9, 10-

di met hyl phenant hrene; 3-net hyl - phenant hrene and m xtures thereof. 9. The
process of claim1, wherein said al kylatable aromatic conpound conprises at
| east one qf benzene and napht hal ene. 10. The process of claiml1, erein
sai d al kyll8t i ngleg@HCerSs (geF]éE’cleHr PYRSESIR h%a“br%;gbla@gﬁsia’é‘tm%’é GPthP’é‘FV\‘?ns,

al cohol s, al dehy isec:isag%rﬁzlﬁl@!aéaﬁdj%ﬁ( ﬂg@@éﬁf‘ﬁ@rﬁpﬁ&%r;ﬁ%yleﬂe}-sai-ﬁhﬁloﬂf)pcess of

claim1l1, wherein sal ating agent “conprises at |edst one of ethylene,
propyl ene and hilitydmematid 2 cofpeurpl oceswises cluakm, 1 sadherlkylatiomi tbaalidy| at abl e

aromati c conmpound conprises benzene, said alkylati,ng,.agent co i.Ses
ethyl ene, said %mafqgwc_i’r‘%rfﬁe@e ‘I‘Fﬁcﬂ%r‘fgo%(}lrép(]; it%ggge(z%/l)rﬁéﬁgﬁg,ﬂoghi d

al kyl ation reacfypop, 3006 tHa0)Sa INEhHIRIA JreARFRALL Broddaticr dhpRHd t® 300C,
a pressure of from 2000 to 5500 kPa-a, a nolar ratio of alkylatable

aromati ¢ conpouwtkylatingzgeyt oftfrany Odykbint SG1, dndanteed weight bowh: spacamelogityf eed

i ght hourl | .o b | koply @t i ff
0170 20 nr 1 WYY BT bl f L BRI 07 000815 "2 F001 1 at o

aromati c gqanpourkd @estRsd HESclaRMZENevhesdn dsadd kylkdhiablg ageititicC eBPbbeRb
propyl ene, said nonoal kyl aromati ¢ _conpound conprises cunene, said
al kyl ation r eacPmpHsEohRZERONERI] ¢ ldinga ag@iFomrisee batylaneospidomops- 250C, a

pressure of fr - g i fo gl livliat matic
conpound to al %g@g a ?ﬁéﬁ%gglﬁgodo%?a%o?ﬂc})r%gggg#?utt%lgé%grll? SgndEh Péyl%g%g}e\%%rﬁt
hourly space vebnditibys inthi8Yn thapadtuanof fremal REItat2SOYC, ag@atsucf off fram 10. 1 t o
250 hr-1. 14. Th ess of claim erein said al kyl at abl romatic
conpound corrprit‘_%gg&ggﬁﬁ'é‘n%,m@% Ei‘_“&l‘l%ﬁn\éfqi‘tﬁ@ea?é%‘ﬁ?mc‘é ‘?ué’_élstotﬂilﬂaf‘%, sai d
monoal Kyl ar omatb & IRV 0S: LRS- SR SREd it haeﬂaﬁgsace%lo@it@l(wm on
reaction conditions include a tenperature of from™10C to 250C, a pressure

of from1 to 3begdkRahaalkalativg agent af fromod.1 4 R§0 bt'abl e ar omati ¢ conpound to
al kyl ating.agent of from0.5:.1 to 50:1, and .a feed weight hourly space
Vel boity urevy: BRee Bh TR TRIT g RHErogR SNy S s dR 15 A
process for maRymfidsi BehtactiRNQ- dtddlodk Ob&hpEsif® MO UdlklylatBled apSRERS S

conprising contacting a feedstock conprising an_al kyl atable aromatic
conpound and asompRyidadnn dlEating aeras uadgeyllatiation reaction copdisiops Mithens wi t h

a catalyst compiing EMMA2ENM-12.
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