A H GH THROUGHPUT PROCESS FOR MANUFACTURI NG MOLECULAR
SI EVES FI ELD [0001] This invention relates to a high

wo boogloghaput process of manufacturing nol ecul ar PET/8SE87/002340
and the use of the sane for hydrocarbon conversions.
BACKGROUND OF THI'S | NVENTI ON [ 0002} Mol ecul ar si eve
materials, both natural and synthetic, have been
denmonstrated in the past to have catal ytic properties
for various types of hydrocarbon conversion. Certain
nol ecul ar sieves (e.g., zeolites, A POs, or nesoporous
materials) are ordered, porous crystalline
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A to about 19 A This as opposed to nesoporous
AREEPRE si eves which have pore sizes between 20 A
and 1000 A. [0003] Mol ecular sieves that find
appl [ catl on in cat al yS| s i ncl ude any of the naturally
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mesoporous molecular sieves which have pore sizes between 20 A and 1000 A.

[0003] Molecular sieves that find application in catalysis include any of
the naturally occurring or synthetic crystalline molecular sieves. Examples of
these zeolites include large pore zeolites, intermediate pore size zeolites, and
small pore zeolites. These zeolites and their isotypes are described in “Atlas of
Zeolite Framework Types”, eds. W. H. Meier, D. H. Olson and Ch. Baerlocher,
Elsevier, Fifth Edition, 2001, which is hereby incorporated by reference. A large
pore zeolite generally has a pore size of at least about 7 A and includes LTL, VFI,
MAZ, FAU, OFF, *BEA, and MOR framework type zeolites (IUPAC



HEU, FER, MWV and TON franmework type zeolites (1 UPAC
Comm ssion of Zeolite Nonmencl ature). Exanpl es of

WO naoomds at e pore size zeolites include ZSM BCT/US2007/002340
ZSM I, ZSM 22, MCM 22, silicalite 1, and silicalite
2. Asmall pore size zeolite has a pore size from
about 3 A to less than about 5.0 A and includes, for
exanple, CHA, ERI, KPI, LEV, SOD, and LTA franmework
type zeolites (I UPAC Conmm ssion of Zeolite
Nonmencl ature). Exanples of small pore zeolites include
ZK-4, ZSM 2, SAPO 34, SAPO 35, ZK-14, SAPO 42, ZK-21,
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temperature aging of the synthesis mixture is also desirable in some instances.

[0006]) After the crystallization of the synthesis mixture is complete, the
crystalline product may be recovered from the remainder of the synthesis mixture,
especially the liquid contents thereof. Such recovery may involve filtering the
crystals and washing these crystals with water. However, in order to remove the
entire undesired residue of the synthesis mixture from the crystals, it is often
necessary to subject the crystals to a high temperature calcination e.g., at 540°C,
possibly in the presence of oxygen. Such a calcination treatment not only removes

water from the crystals, but this treatment also serves to decompose and/or oxidize



[ 0007J However, synthetic nol ecul ar sieves are

expensive. A need exists for a high throughput process
wobkoomapeb@ct uri ng nol ecul ar si eves. Thi s i nvenP€DNS2007/002340

di scl oses a hi gh throughput process of manufacturing

nol ecul ar sieves by the conbination of high solid

content and hi gh tenperature. Such nethod of

manuf acturi ng has the advantage of | ow cost, short

crystallization tine, and high yield. SUMARY OF TH S

| NVENTI ON [ 0008] In one enbodinment, this invention

relates to a nethod of crystallizing a crystalline
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the range of from about 200 C to about 500C and a
crystallization tine I ess than 100 hr. [0009] In
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stirring at crystallization conditions sufficient to obtain a weight hourly

throughput from about 0.005 to about 1 hr', wherein said crystallization
conditions comprise a temperature in the range of from about 200°C to
about S00°C and a crystallization time less than 100 hr.

[0009] In another embodiment, this invention relates to a process of

manufacturing a crystalline molecular sieve having a pore size in the range of

from about 2 to about 19 A, said method comprising the steps of:

(a) providing a mixture comprising at least one source of ions of tetravalent
element (Y), at least one hydroxide source (OH'), and water, said mixture
having a solid-content in the range of from about 15 wt.% to about 50
wt.%:;

(b) treating said mixture to form the desired crystalline molecular sieve with
stirring at crystallization conditions sufficient to obtain a weight hourly

throughput from about 0.005 to about 1 hr', wherein said crystallization



about 500 C and a crystallization tine |less than 100

hr; and (c) separating said crystalline nol ecul ar
war@@fosom sai d product. [0010] In yet anot hePCT/US2007/002340

enbodi nent, this invention relates to a crystalline

nol ecul ar sieve conposition having a pore size in the

range of from about 2 to about 19 A, said crystalline

nol ecul ar sieve conposition nmade by a process

conprising the steps of: (a) providing a mxture

conprising at | east one source of ions of tetraval ent

element (Y), at |least one hydroxide source (OH ), and
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BIPREHE %ne material. [0011] In an enbodi nent,
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conversion conditions. [0012]" These and other facets
of th#&tdmesent invention shall becone apparent from

lpendet™ih SRR BRAET B B hieri g ARy g wit
1 is »turiag ati driystaldizatéon penditoms effficteat ¢p whtaam laj weight hourly
o i B0, SRR kPR A mion
2. DETécbridﬂﬂnﬁE%ﬂnE’éE ONe1tperitdrS ih I‘th(EMHg@\bf(ﬁ'ymt abhduit RO0°C to
Mol ec u{)out 581)‘9(\! find a crystallization time less than 100 hr, and
wherein said crystalline molecular sieve is substantially free of non-
crystalline material.
[0011] In an embodiment, this invention relates to a process for converting
hydrocarbons comprising the step of contacting said hydrocarbons with said
crystalline molecular sieve manufactured by the process described above under
conversion conditions.

[0012] These and other facets of the present invention shall become

apparent from the following detailed description, figure, and appended claims.

DESCRIPTION OF THE FIGURE

[0013] FIG. 1 is X-ray diffraction pattern of the crystalline material
product of example 2.
[0014] FIG. 2 is SEM image of the crystalline material product of example

2.



[0015] The term "t hroughput"” used herein neans the

anount of crystalline nolecul ar sieve produced per
wanor/op498® (hour) and per unit volune of the SPOT/NERN0NF002340

m xture (volunme hourly throughput) or per unit weight

of the synthesis m xture (weight hourly throughput).

The hi gher the throughput, the nore crystalline

nol ecul ar sieve produced per unit volune of the

reactor and per unit anount of tinme. Therefore, for

the sane anobunt of the crystalline nolecul ar sieve

synt hesi zed, the higher the throughput generally the
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[0016] The weight hourly throughput for a synthesis may be calculated by
expressing the amount of tetravalent element in terms of its oxide and dividing the
weight of the oxide of tetravalent element (YO,), e.g., SiO,, used in the dried cake
(the solid product after crystallization dried at 120°C for 24 hours) with the
weight of the water used in the crystallization and the cycle time required for the

crystallization as following:

weight hourly weight of the YO, x silica utilization

throughput N (weight of the water) x (crystallization time)

Typical silica utilization for crystallizations is about 85%.



| east about 0.01 hr 1, even nore preferably at | east

about 0.02 hr" 1, and nost preferably at |east about
w@205/09sd. Optionally, this invention has a wedTNE2007/002340

hourly throughput less than 1 hr 1 or less than 0.5 hr

. [0018] The wei ght hourly throughput of a synthesis

may be adjusted by changi ng solid-content, anount of

seed used in the synthesis gel, crystallization

tenperature, tinme for crystallization, and/ or any

conbi nation thereof. The wei ght hourly throughput and

these paraneters nentioned above are interrelated.
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the weight of the oxides in the synthesis mixture

solid-content = - —
weight of the HzO in the synthesis mixture

[0020] The term “high solid” used herein means that the solid-content of a
synthesis mixture is at least 15 wt.%, preferably at least 18 wt.%, more preferably
at least 20 wt.%, even more preferably at least 25 wt.%, and most preferably at
least 30 wt.%. The solid content useful in this invention includes a range from at
least about 15 wt.%, preferably at least about 18 wt.%, more preferably at least
about 20 wt.%, even more preferably at least about 25 wt.%, and most preferably
at least about 30 wt.% to less than 50 wt.%, preferably less than about 45 wt.%,
more preferably less than about 40 wt.%, and most preferably less than about 35
wt.%.



Ww.%[0021J It will be understood by a person skilled
in the art that the synthesis m xture having a
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that the synthesis m xture is the product of m xing,
addi ng, reacting, or by any nmeans of providing a
m xture, wherein such product has a conposition within
the ranges as di scussed above. The product of m xing,
addi ng, reacting, or by any neans of providing a
m xture may or nmay not containing individual :
i ngredi ents when the product was prepared. The product
xi ng, .
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about 225°C, and most preferably at least about 230°C to less than 500°C,
preferably less than 400°C, more preferably less than 300°C, and most preferably

less than 250°C.  Another disadvantage of high temperature is narrow
crystallization window.

[0023] The mixture used for synthesis of the molecular sieve may
comprise a structure directing agent (template). A factor affecting the cost and the
product quality of the synthesis of a crystalline molecular sieve is the amount of
the directing agent. The directing agent is generally the most expensive
reactant(s) in the synthesis mixture of many crystalline molecular sieves. The
lower the amount of the directing agent in the synthesis mixture, the cheaper the

final molecular sieve produced. The term “low directing agent” as used herein



reactant (s) in the synthesis m xture of many
crystalline nol ecular sieves. The | ower the anount of

WO b@7ap496€t i ng agent in the synthesis m xture, PChES2007/002340
cheaper the final nolecular sieve produced. The term
"l ow directing agent" as used herei nneans the nol ar
ratio of the directing agent over the tetraval ent
elenment in the synthesis mxture is |ess than 0.5,
preferably less than 0.34, even nore preferably |ess
than 0.2, and nost preferably |less than 0.15. [0024]
The term "wei ght hourly tenplate efficiency” used

- Of sieve
b a6 g MircBin ok Ul e WRRERMCUGRERY b e
syntbegisouxture iBhlessithgin 615, prefenablygless then .34, ieeam ke preferably
y th [ nol ecul ar si eve

?ésgélﬁéél:%&’p%pﬁ & ttpreferaéhyéﬁ)s?th gel&r recti ng agent used

foo24)er ]lc,lnl'fqheatmurmvleghtt lhd’ﬂﬂyl iéhmllaéasrfﬂmeﬁ@f ﬁﬁﬁ Hsiaﬁdmeans
nount t he stalll pe pol ecul ar sieve synthesl ze

SRIEh F TR BRCHUE sioye reRpicst PeerTai gt recting agent

gsaEpéal hnit tik @oeDP The hikthes YIS MREILE h@hﬂw n@é &ﬁfménl%‘; the

time requj.red for each synthesis.” The weig hourly

s (crystaling molesylay sigye Brodygednes |“§1tri%i?gbb°€ﬁlec@$e&tlw agent

lav@wa?&%ﬁhm&% Binel MELIDLRL VR the! §Fe REREHE ST the
r

in the ied cake (the solid product after

epyialling medequiny %@Yeeayrabesmd the bighen theweightwhaulyt template
B Sdtcy0 Eeﬂéﬂﬁlﬁﬂk%@éﬂw 1RO hedRE J!h? SLM%HXQ ttllﬂf‘esljeaulred for

m xturé and the total tinerequire
&#cfis sthesis t Then wetghy dloarlyi tamplate) mfﬁ@drmo lfolt hesynthems may be

951 ﬁltaﬁ:'dl IS)Z ﬁ;dlﬁ’l?l )the %%ﬂi‘%fgﬁ% Igg S1e é)sro ﬁefl d\rllvl th% dried

I Cl ency synt iSisS ca cu ate
W@iﬁgﬁhe edlid pedogi afterafrystadtizaionl dridd & 0RO tfof Z@hbm)s) with the
t et aval nt. el enent

t | at
S T e B S FTRE SE tt
xequirext Somrthlei cZ‘ﬁdtalhBatidrmtE‘):ycTy ﬁtribaﬂeq?ﬁ‘&d ﬁ)t&ht@ eﬁsal@ah’ "). The
utilization . for stal’lizations
P bat BismolpigoS8ienty o Do HencniaiF & folneitEion
has a wei ght hourly tenplaigt 8f fheOxRINCHF tefraller: @R&ent (YO,) x
abayt; Qtl%élﬁ(emlalaté’r ef erabl'y l%ﬁaifﬁéﬂteléiﬁ&ﬂtoxﬂi%hgﬁn&l

nore prefer €as even—o

pref erably Z%Ihlxggét abo(t‘ff %{f@g ﬂ?f‘ryniemﬁﬁ&gﬁ‘%f‘ (crystallization time)

’ﬂiypiﬁ:el edniayalaht blatht e ., Lsiliea, dlid802 Sfor tBEAHYns is
e

¥ tenplate efficiency of a synthesis may
“15§ & by changi ng solid-content, anount of seed

[(med] i n then syBtdRSIBmMER, this invention has a weight hourly template
efficiency of at least about 0.035 hr', preferably at least about 0.04 hr!, more
preferably at least about 0.05 hr'!, even more preferably at least about 0.08 hr?,
and most preferably at least about 0.1 hr'’.

[0026] The weight hourly template efficiency of a synthesis may be
adjusted by changing solid-content, amount of seed used in the synthesis gel,
amount of template used in the synthesis gel, crystallization temperature, time for
crystallization, and/or any combination thereof. The weight hourly template
efficiency and these parameters mentioned above are interrelated. Changing one
parameter may affect other parameters. For example, by increasing weight hourly

template efficiency of a synthesis under certain crystailization conditions, e.g.,



anount of tenplate used in the synthesis gel,
crystallization tenperature, tine for crystallization,
W@ o9498my conbi nati on thereof. The wei ght horeT/¥S2007/002340
tenpl ate efficiency and these paraneters nenti oned
above are interrelated. Changi ng one paraneter may
af fect other paraneters. For exanple, by increasing
wei ght hourly tenplate efficiency of a synthesis under
certain crystallization conditions,
e.g.,crystallization tenperature and tine, the
sol i d-content and/or the anpbunt of seed crystal may
t@\éttghl Atibfl ?Jr aﬁchﬁm% lﬁfcoﬁ?&q aH&/%g tl'lé‘arhb@nt of seed
esrs gel ave to decrease. 27] Optionally
tﬂyeta!s ;rmyl’nesc $o mcx¢a§r» or nlaglmuemtaqfrseg‘bewbw@? aysthegis gelsmay
ﬁ? N d’] wn_t hat seeding a nol ecul ar sieve synthesis
V& grEC asequently has beneficial effects, for exanple
[0020]) nt rol Io'pn@nhm thpa symithésis siixtar@fmayheomaiuohﬁcﬂ crystals. It is

iding t eed for anic te ate
Selokuta it S8 wOlesla” e, SIRET SHixpER disaugnty has
aénemcsml UsttectsD abr iefaBiplet 1ie conttsiling dhé Ipafme)rskzet gPehe product,
one enbodi ment. of this i nvent| on, nt heS| %@
avsiding) the mecdrirrey Prganis; lepplale FielprarpE SYRg §}S’t improving

AL PRIPRSH ot ploBAGT tHat Gd M tHE iMERdedr Falewd fwe % In one

more preferably 0.5 wt.% even nore preferably 1 %
opbpéiment yoff thésminysationssymthesis of 4he wryailine. W‘eé‘e‘éﬂ sieve is

PdoniRt h@ldsb)p W?ré%@néeot)?lat W&isfdlo 106wt 34, | pleferablyt 08 wt.%, more

synthesis m xture VW di scovered an i nproved
poaferablyt 0.5 wtf%y emnuﬁmrafq‘rzﬂvgy drystapeptigealiypfram sognt 5 wi.%

A GNSin %tht h/e gﬂﬁrﬁlg %ﬁ &’if &gl %l g ofNingh of the synthesis

enpera ure, oplonaf K Ire |ng agent
sERUirelg at | rrproved crystallization conditions

di ng h t e Lgtyre [ 0

19880cr g Ve dEPTEE B Ry o Mtmubactil “Bahlbenring
a@%tﬂlhneBmoﬂden‘&ldvﬁg byrthe y:oinbngmoam:f hlghl sohid, hlgh temperature,
directin e the s the Xture of t iy
A BRP AL 0N bBE ARt eedisih Al g eeres liption sopgitions
FAPEin [?QQ?Q&mb&aﬁﬁ@ airbiagd) Biimtoptlbhﬁlyc &y&ivahhg,nﬂ:cychng, and
nol ecu%ar si eve manuf act ur ed %t he oce

irwefr& therflirpgting agertt | BY TP7OYEREy IECYSIHE- 8 F?%P% 5"%?“@““1%

Iag SrdhesBMix i of A4S invi¥afion Afsks 186 QosB sondine toxic,
U, FER LEV, LTA, LTL, MAZ, MEL, MIT, NES, OFF, TON5

‘dFPCtIWnWV\_/ MFI I\/O? EUO, * B_EA and MFS. | n
Wer em%ﬂ@aﬁbo&iﬂﬁnﬁ S ERYstAING HRlQGr dieve! B¥Sufactured

by the process of this invention has a zeolite framework type comprising at least
one of ABW, AEl, AEL, AET, AFI, AFO, CHA, EMT, FAU, FER, LEV, LTA,
LTL, MAZ, MEL, MTT, NES, OFF, TON, VFI, MWW, MTW, MFI, MOR,
EUO, *BEA, and MFS. In another embodiment, the crystalline molecular sieve

manufactured by the process of this invention has comprises at least one of
mordenite, MCM-22, MCM-49, MCM-56, ZSM-57, ZSM-5, ZSM-11, ZSM-12,
ZSM-22, ZSM-23, ZSM-30, ZSM-48, ZSM-50, ZSM-48, ETS-10, ETAS-10, and
ETGS-10. :

[0030] 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 one

or more of:



manuf actured by the process of this invention has
conprises at | east one of nordenite, MCM 22, MCM 49,
wWORBMTBBYSZSM 57, ZSM5, ZSM I ZSM 12, ZSM 22, pZBNsR87/002340

ZSM 30, ZSM4S, ZSM 50, ZSM 48, ETS-10, ETAS-10, and
ETGS-10. [0030] The term"MCM 22 famly material" (or
"material of the MCM 22 fam|ly" or "nol ecul ar sieve of
the MCM 22 fam |ly"), as used herein, includes one or

nore of:(a) nol ecul ar sieves nade froma comon first
degree crystalline building block unit cell, which

unit cell has the MWV franmework topol ogy. (A unit cell

i ®a s@ldcalar 3idvan SRR fromf a 3bRRon ikt Nidatee! EdySEINR building
t hree- di nensi onal space descri bes the crystal

st r uct leek i epll.opRisk ypit sell has thedd VAW rahewerkdepoloay. (A unit
the " : T A e .
2001, Tho cni ey anafni B aling WARR i tTkd b ufEl blriHhsional
r ef er esnaey degopibesriiecrystal stoictwesSuahderyftabstractamsranndiscussed
second: for el AL LG w8230l pfensSi | .
11 g oL Ae R TS Ao TSP P A YTREE 0T, the entve
f or mi nepréentoi ethagteis imforporetedas refemnke)t hi ckness,

preferably one c-unit cell thickness; (c) nol ecul ar

j.eve r n cqgn e i 1, din l.ocks
3P S R g3FE9T AL SR g SIS s,
t hi cknedsg aRkdmensiohdldilingydrsuct MWV fitaheew ook éopoid gy unit cells,

cell thickness is,made.fromst i .n ackin or .
bi ndi n*g’"é%“% S TPOIALST AbRRT b el S hesS ety Phe c-unit cen
t hi cknthskneshie st acki ng of such second degree buil ding

bl ocks can be in a regular fashion, an irregular

fashi o ndom fashi @n, or any conbipati on ther.eof,;

BE" iRl TP AN Fim Fomfon rgEod B ol ek,
2- di meenghyersaof dhe adim@eshanee warbéinaiiclarss) fwhendih the layer
cells Vi ng,,.t he MAV.fr woy k t gpol ogy 003 The |
VoM 2P TS Pl i) EhRBC kst S8 Piat foRin e MGCing or
Xray bihingct least Rat mefislalérs bl dhé gnid veP agtkeksSBRie Radking of
12. 40. 25, 3. and 3.420.07 Angstrons (either

570. 07 and ; : _
cal ci n%&h&ecﬁggﬁﬁ&f%egP%ﬁ¥.bl?ﬁ%s VR B2 10 hjrpgular fashion, an

mat er iiplefuldP¥ashionOa PMdBRARLSIGHE! dred cBbiiaNioRIh&oKahdyY
diffraction pattern

@ molecular sieves made by any regular or random 2-dimensional or 3-
dimensional combination of unit cells having the MWW framework

topology.

[0031] The MCM-22 family materials are characterized by having an X-
ray diffraction pattern including d-spacing maxima at 12.4+0.25, 3.57+0.07 and
3.42+0.07 Angstroms -(either calcined or as-synthesized). The MCM-22 family
materials may also be characterized by having an X-ray diffraction pattern
including d-spacing maxima at 12.4+0.25, 6.9+0.15, 3.57+0.07 and 3.42+0.07
Angstroms (either calcined or as-synthesized). The X-ray diffraction data used to
characterize said molecular sieve are obtained by standard techniques using the K-
alpha doublet of copper as the incident radiation and a diffractometer equipped
with a scintillation counter and associated computer as the collection system.

Materials belong to the MCM-22 family include MCM-22 (described in U. S. Pat.

10



i ncludi ng d-spaci ng maxi ma at 12.40. 25, 6.90. 15,

3.570.07 and 3.420.07 Angstrons (either calcined or
w@sespmobesi zed). The X-ray diffraction data uBeUBZNO7/002340

characterize said nol ecul ar sieve are obtained by

standard techni ques using the Kal pha doubl et of copper

as the incident radiation and a diffractoneter

equi pped with a scintillation counter and associ at ed

conputer as the collection system Materials belong to

the MCM 22 famly include MCM 22 (described in U S

Pat . No. 4,954, 325), PSH 3 (described in U S. Pat. No.

1% 4439544923); P§ﬁZ3 ?&s&ﬁt@eﬁthtbsdphtnm 3,4382009),\¥57-25 (descnbed

descri bed in European Patent

192%0@@) ng 14c§2|6 qq; SR Bpletflepgritgd dn Hmaepeam&’at@t@w 0293032)

i Ty e

Rat¢rgrdblicaticr Nea V00 7RERP0)c ATQRD mscmomslmm al Patent

oo, oFB W0 By e, TAEMR- (Bt Tl AEPAC N

f(mm,zﬂ)beMdmm Giesaalbed M. US, 362, 08Y) 523'6,675)1tandeMCM-56

(AertePEnan. L el RF: SPEL 8D rER) Gefis BE Spgpdants ar

1hampbwém1heeemlb@rre§drav:es descri bed above are
di stingui she from conventi onal beﬁe pore zeolite

[90R3 ati on cé& 10 yRa appisgiated, She drie efampily maglecylpk sieves
dsMiBed ARVl liRtiAYiShei2irbmNDnetiiti AP 1 RRE fSleSzeBhtieCdlk fiation

not communicate with the 10-ring internal gore system

GHalyse sish ee urerdenite i thatdba 3{C maberials baygy i &ying) syrface
ﬁ&ib@r\%@ﬁ dYndt S nirkdhislte %ﬂp |eNfh-Bhg 1%%%6}@ BAHQEY%F the

are nulti-layered naterlals I ch have t ore
wokrelassiaré-sing from the presence of both 10 and 12

(OB33Cec" | 1O Feplde uhoshts Brulfilid b, G PRISCTAUARE of he
Msﬁgw gmnh:oggg]e hrg};aﬂa%ﬁﬁdz ﬁﬁ:;erﬁ_l]Bwh;chllhE@e IIt\;vo pBte Systemmtlarising
- 25. e m nol. ecul ar_.si gyes e ..
0 OP RIS 96 Do U1 S0 14 TS pRy s R oBlRD ot Zevlit
E:emeexl olﬂ't alypps ebRssefive Eﬁﬁm&t%mﬁed@&éta&ég &B}H_la_l)(ﬁ}inlg this same
no ecu iev r , ,
@rgii %S%R%]g 1&@52%5%&&“3}3% ‘ar sieves are
mefuul f or Tak kyicaiizen f:ﬁﬁllﬁlrrﬁﬂ%ﬁlﬁr GRWVBO WAUS . bkl found to be
exanple U, S. Patent . 6,936, 744 di scl oses a process

yssful Jp Gy ATy °F hmgbfewcgeéﬁmapmeqsee% JEFrsaplgs of MCM-22
fdlily feldnlay sidveBiRe MCMIPL] BIAM-49, MCM-56, ITQ-1, PSH-3, SSZ-

25, and ERB-1. Such molecular sieves are useful for alkylation of aromatic

compounds. For example, U.S. Patent No. 6,936,744 discloses a process for
producing a monoalkylated aromatic compound, particularly cumene, comprising
the step of contacting a polyalkylated aromatic compound with an alkylatable
aromatic compound under at least partial liquid phase conditibns and in the
presence of a transalkylation catalyst to produce the monoalkylated aromatic
compound, wherein the transalkylation catalyst comprises a mixture of at least
two different crystalline molecular sieves, wherein each of said molecular sieves
is selected from zeolite beta, zeolite Y, mordenite and a material having an X-ray
diffraction pattern including d-spacing maxima at 12.4+0.25, 6.9+0.15, 3.57+0.07
and 3.42+0.07 Angstrom.
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the step of contacting a polyal kyl ated aromatic

conpound with an al kyl atabl e aromati c conpound under
wa@toozeeet0 partial |iquid phase conditions and PET/URE07/002340

presence of a transal kyl ation catalyst to produce the

nonoal kyl ated aromati c conpound, wherein the

transal kyl ati on catal yst conprises a m xture of at

| east two different crystalline nolecul ar sieves,

wherei n each of said nolecular sieves is selected from

zeolite beta, zeolite Y, nordenite and a materi al

having an X-ray diffraction pattern incl uding

890,79 "L hentArgs, 15, Kb Il i o o

dnventign lhap@ pase sizelinrthe range offfrarhiaboun? ¢émebout Hhd, areferably

' ' f Q ou
IRF 3541 APhFLE A0 S LA gt oy Fd L P
poe3adr abl y Itrwili dieoundetstbod aiyoat pdiSord\. skillii3@) the ast Ithat the
b t qod . by . killLed.in the art _that the
R, S oy SRR b5 e B 7 vkl may
RoARES SmPhritiés, Sutlh \e8nNirhSPhoBY nt@dtialé And/ep Wthdd BSpurfiésh(e.g.,
S anorghous mat eri al.s and/or, other inpurities (e

. 9.,
A\, metels) and{piy agans Jyidrecameh c Ahe grkstallipg emolecular sieve

@htRFRInkred &y M qirbtaRE oF RN SniaHNhas tprsRADRY stt¥antially free of
process of this invention is preferably substanti al Yy

meaeryHalipe matgrialaThe trempiubstpetiallyTiies pbpon-crystalline material”
uSetd Hepdh | Abdng f}feegr}gfalllﬂil%n hgﬂé/c%?ﬂ'l éllle{;@ p@%leaﬁ)i}al&)nﬁﬁﬁdminor

herein neans the crystalline nol ecular “sieve

pregfostiey (lgssctbar 40 N7, maeferabbipless than 201 wis%, trivse pBferably less
0 fof2 f . re p e I

Ml Rl S atrd ANt 2 O BPESEEHetby 1

tharoqd vetrtd, b suctpimefeitis| nont@gsaliinemdtetil. Bdsedlonsthe ltombined

ithe - CTI alli mat eri.al based on the .
AT B R ARG, 2257, ! onrystatine
mdteidlauised hdiem t@nms ampmacdriad datd hoecdimiif rdradtallins @tblecular
her ei n_neans a terial dges not contain crystal]ine
FVEc PRI b sugh af}%r%staﬁmg JERHBh 2t Rpmhons gnicroporous
RRit€ridl Al ardé1Phaiid I MBSBPorélsC RRBHAYSakiBt ShbPhousd "RLHBSHScture
mesoporous material, and anorphous nmacrostructure
Mateals) s, [0037] In one enbodi ment, the

al |1 zagtyi canstidii LS B84 €cdfnri
O ange. of P e e oo oAb QR odilprise o
sqyRaraiurg ngthie gangq ofefrpmsabonh 300°Cotoraboup 280°€: abil erystallization
.| y t
LM e48 AU Shr, a{)ﬁ@raﬂfﬁfe@é ?Jpaln 44 g&%(s),u?lg?e ér%fg}gmﬁllgrtsless than 24

even nore prefe ess than 1
prasepel poreprefernbly Kss than 10 hours, and most preferably less than 5

hours.

[0038]) In the present synthesis method, the source of ions of tetravalent
element (Y) preferably comprises solid oxide of the tetravalent element, YO,
preferably about 30 wt.% solid YO, in order to obtain the crystal product of this
invention. Examples of tetravalent element are silicon, germanium, and tin. When
YO; is silica, the use of a silica source containing preferably about 30 wt.% solid
silica, e.g., silica sold by Degussa under the trade names Aerosil or Ultrasil (a
precipitated, spray dried silica containing about 90 wt.% silica), an aqueous
colioidal suspension of silica, for example one sold by Grace Davison under the

trade name Ludox, or HiSil (a precipitated hydrated SiO, containing about 87
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hours. [0038] In the present synthesis nethod, the

source of ions of tetravalent elenent (Y) preferably
wa@eowppes sol id oxi de of the tetraval ent el eneet/pS2007/002340

preferably about 30 w.% solid YOin order to obtain

the crystal product of this invention. Exanples of

tetraval ent elenent are silicon, germanium and tin.

When YO is silica, the use of a silica source

contai ning preferably about 30 wt.% solid silica,

e.g., silica sold by Degussa under the trade nanes

Aerosil or Utrasil (a precipitated, spray dried

& &ﬁ(cfg%%ﬂ{ &3, GhR 2c9 Qnd\‘aboﬁtsd Kivgak boafld @E@ﬁspﬁydratmn

suspensi on o0 I'ica, for exanple one sol
d.tyd l(avat@a Patickosize nﬁeboutmaoz nad@) rfms expsta fomatnqnsfrqm the

rec r n
éolv 5%1’{ a%o%%efgra\%ﬂ %rrgg%?}-'é% O%P%%?%c% b%onlf n%mut
30 @toh sbiid radi, ang.asilichpatidhmoae paerfenabl}eatsdm elOowt.%bsalid YO,,
0.02.mcr favors st al forna on fro the aboye
S dilie Bhe Favas o SR Ry UeS P s Ste, g, TRE meta
§BéHt§Q)rQ1QB&@1Eﬂ cabekilica@. Wt . % sol i d YO e. g , silica,
and nore preferably about 4 % sol i.d Y

W . f e. % e
K039ka. Thin seihrsmatodimpnte iy SyRIpesis syx e gt ¢y puggtien may
Sorfprise 1kKaid solBdeAf iShd d)ﬂlﬁb@lenpéleﬁeﬁﬁ@{)aEk&M lcs of trivalent
orthosjlicate. [0039] In another enbodi ment

PR alENYXBQrPR, BN Rl EalisRt- (T5s SREPeOS i ifcagginum, is
%t‘fgei‘n%l?l?nﬁuﬁx%ﬁ esu‘ﬁ;haké) 88 13frdtdd \éﬁln%ﬁh ebp@Mlufflum sources

és of trival'ent ion"are al um num boron, iron,
melider fog gkatnple, otheewetsaselublsfalninng saltSasqmmm%\m@te, or an

ﬁixﬁé a? y a%ﬂ'{muﬂy'{g H.lplmg* 89 ranp%(%ﬁat ftlial H@ riﬁ the form of

i num sourc s I'n exanpl’e,
gldper - sol ubl e al um num saI ts, sodium alum nate, or an

ide, e.q., alum.nu PLORO 1 -

Floglr! e o e PSR RRERFEBHALG ite ROH) 3T material
esrhaidingnidrotibie idiy@gxalkddi setal (hgdl(o@hﬂe), ammcmimathdfwdide, and

nt ai.ni hydroxjde ion (.e.g., alkali, netal . .
By Pe/ BSOS o SR s T eI PEIE g i the synthesis
Riyette isale( £ Aikald netal OXI®. ITAk aeMianhatai rsgadwﬁkﬁgexdlag' I'bcmilssmm
in the synthesis m xture, such a aIkaIL ngwa g
heediimathe spafum spares adwantagseptlx byt fppeide or sodium
§1gﬁlhﬁl€[fb t he sodi um source advant ageousl y being sodi um
dr oxi de or sodi um al uni nat e. 00411 Crystallizatjan

dthe pr eSemstalbizgion pf theepresans crytaljige emre@ ds sairiediout at

stirred condition in a reactor vessel, such as for example, autoclaves. The speed of

the stirring is measured by rotation per minute (RPM). In one embodiment, the
stirring speed is at least 1 RPM, preferably at least 50 RPM, even more preferably,
at least 100 RPM, and optionally at least 500 RPM. The stirring rate required is a
function of the tip speed of the stir blades which is determined by the geometry of
the reaction vessel.

10042} The total useful range of temperatures for crystallization is from
about 200°C to about 500°C, preferably from about 210°C to about 400°C, more
preferably from about 250°C to about 350°C, and most preferably from about
250°C to about 300°C, for a time sufficient for crystallization to occur at the
temperature used, e.g., from about 0.5 hour to about 72 hours, preferably from

about 1 hour to about 48 hours, more preferably from about 5 to 24 hours, and
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stirred condition in a reactor vessel, such as for
exanpl e, autocl aves. The speed of the stirring is

wore@s 098 by rotation per mnute (RPM. | n onePCT/US2007/002340
enbodi nent, the stirring speed is at |east 1 RPM
preferably at |east 50 RPM even nore preferably, at
| east 100 RPM and optionally at |east 500 RPM The
stirring rate required is a function of the tip speed
of the stir blades which.is determ ned by the geonetry
of the reaction vessel. [0042] The total useful range
of tenperatures for crystallization is from about

; r 0]

T 1o RomDRSts MR (B 12 Gl PRafiehy B chpls ae
Fspwated feprprghet liqid ped egsbyeredom about 2500C to about

, for i kei.ent. for crystal.lization to
JOORET ¢ °t o s s e il et} o npPepics can be
tsoppliedobrlomre thgh tmusaurcey rBieesyatiegisimixtuehat tbelpiépared either
ngﬁpout 48 g?urs an%Y Heﬂerably fromabout 5 to 24
PSS, Q8 SRR @a f $16%n 3o GEYsBliEsHPR tige a9k the new
k2ystallins maldreal aillt €y Wille e A0 Sf MeyafRESs dh&ut 'BiPloyed
the liquid and recovered. f0043] It should be realized
taﬂglthet stallizaten Fndifionsyr e conponents can be suppli ed
[DAtdIDES ahd AQstBBofgOUr ce. The synthesis m xture can be
prepared el ther batchwi se or continuously. Crystal

land créystuBIPy0f B¢ wolasuler sisves mad/arrapetites) iméeerms of
PRdRictih, MbhificHREY ald Elli‘arﬁa@n%?{rcﬁ' hbielidlge scigigshgsdc%cﬂbed in
m xture enpl oyed and the crystallization conditions.
tha Broki Melgenlar Siavss i-oRripoplea] ofASyuthesis \andfldemtification”; (R.

I 4.e / : | [t f .\

2o DlacRl AR B BroEibrel L odbay PO98, Sicopg Btition). 1n
rodidion| tr neolesndar, siegesjesmoipbeds imatetials,bohieflyVbilies,u kRminum

' S,.- Laci pl es, o nt hesi s _and ldentifjcatjon";
U Epe bR s b P o o G and Sfhyalmioports
1088mbBeod icdlgﬁididvamfe):hnihnlegdiﬁe:] sjp@?y H@rir_i'gl;)!pi‘ﬂlihg'l,lrpell_etizing and
sieves, .amorphous materjals, .chiefly silica, alumnum
BFE JHER 0P 3 R DERRR ised i pEoshie massqiugtises In the form
af]s Gsrb erdrdpRN dphaticd] YdrtisbP ekfrSdatdy, WHHRES 288 tablets of both
| ang- known .t echni ques, |ike spray drying, prilling

PurPEPTes iaRg otic tes ol gprstes maleréals &ise micatplysisedsgrption and
e xERanize 0 d UL esiiRMAAS tJFU s et%cﬁrﬁ%ﬁége id %gaéﬁ{egt 219 g‘r%atalyst

exanmpl e, spherical particles, extrudates,

Magmérctuss bdt-iHpeisbrésKasly MarmelDelkoaNor Yiook0995.
[004s] i al s 1Ry thEeRtehld&Rla) N Sver afls BfiBhhP et Hations of the as-

synthesized material can be replaced in accordance with techniques well known in

the art, at least in part, by ion exchange with other cations. Preferred replacing
cations include metal ions, hydrogen ions, hydrogen precursor, e.g., ammonium,
ions and mixtures thereof. Particularly preferred cations are those which tailor the
catalytic activity for certain hydrocarbon conversion reactions. These include
hydrogen, rare earth metals and metals of Groups IIA, IIIA, IVA, IB, IIB, IIIB,
IVB and VIII of the Periodic Table of the Elements (TUPAC 2001).

[0046] The crystalline material of this invention, when employed either as
an adsorbent or as a catalyst in an organic compound conversion process should
be dehydrated, at least partially. This can be done by heating to a temperature in

the range of 200°C to 595°C in an atmosphere such as air, nitrogen, etc. and at
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i on exchange. A sunmary of these techniques is

described in "Catal yst Manufacture,” A B. Stiles and
waooxo09496ch, Marcel Dekker, New York, 1995. [ OPdBSZ07/002340

the extent desired, however, the original netal

cations of the assynthesized material can be repl aced

i n accordance with techniques well known in the art,

at least in part, by ion exchange with other cations.

Preferred replacing cations include netal ions,

hydr ogen i ons, hydrogen precursor, e.g., anmoni um

ions and m xtures thereof. Particularly preferred

Gahb&iherial QubfiRRSpidrcC br { & 'e&rtoxﬁ%ﬁ‘xeﬁ@t elle¥§drgs q%'b\élt&'é’en 30

for certaln hydrocarbon cohverslan reabtone, ese

iTpiantes anghyAf bows., Debydratien cin alspdiesperfioinredt atl momf temperature

SR i S 05, kPl v,

[ac0diddieTamamy of déHydratiomat eri al of this invention,

enpl o ei ther as dsor bent .or as a .catal yst .
w&‘gﬂ or gani ¢ conpodhd S %&@Fd’ﬁy sﬁ?laﬁ‘éytg‘?ﬂ}lﬂ%&ﬂﬁem"enmn
ﬁhhlyl_drl&t subjeatéd It@ahémmaltﬁehﬁilénﬁ .to TBin®ve quartgg% S‘é T ggr anic

eating.tq a tenperature.in the range q to 595(C
i"ﬁ“%m“%}tnﬁkﬁ (Y EALLnE pmagerial; Gan 3i5@ bsglsed ast & catghyst in intimate

abalbiisiphe i, asHPAOERRERE! tomPénehl PRIcA! NRBAGHIC vanadium,
prﬁs%rres for between 30 ninutes and 48 hours.
BRHYRACREM, (TheniHms dekehecobalts shrpatium mangangsenpe patqhle metal

RRELAYpIBNMIth 3¢ pAladihG vgﬁéré Q%gﬁrdg@nﬁio\sfﬁ?%ﬁlg%o é%:{iﬁméc)?fxoﬁlﬁ?tion is

longer tinme is required to obtain a
& bepgrdrarede Such ooamionyie patu de dinatheacarnpesitist bytway of co-
CEsRd diione Lal ; I S i 0 be
R AT TP R bt SlRYRh B b o Gqup 1A
Glemgny, oggalvminonsisi inubatstruthee,cinystghdtéd ¢hareihesr altimately
: . . t in intimte conbjnation, .
%nﬁp ﬂ@égﬁzifgl?lo géna rlg‘ﬁlgtﬂ'c%%%‘%%é OnEHL R Wﬁ%?ag%d n or on to it
vaciads, ufor exainplbeldnynn théeaseof plattloeh,, reningl the silicate with a

mum . nenganese. or a noble netal sugh as platinum
PR DarRP A rSap P ErTr B Asenmy o Bisersah R, Plaanum
tompoimts fos thizs Peppes feludedchiSiephitiaRREASplatindis BRlokAe and

t he conpositi,on by, way of cocrystallization, exchanged
VAP RO SO the PHRURUR e SomPlty | HA

POGIZENt , €. The, atvdrerDeiBliink SmatBribi) @sSdidift # fs metal, hydrogen
i npregnat.ed therein_or intimtely physically adm xeg :
R QHUMIOERS cambshenelicatly senyarisddgramptier iformp by ghermal

treathient UHis BformbP fre R%RAP]sCzenBally! i
gl at i rr1lum treati nget he sisle%eélat ey\,&sﬁrﬁ@‘g‘eg%ﬁeﬁggg one of these

st g Rerpee ohaintenst 3702€ dor af lepsigl minute Findsgenerally not
BfigkAblad B AbLRUWhile subatmospheric pressure can be employed for the

thermal treatment, atmospheric pressure is desired for reasons of convenience.

The thermal treatment can be performed at a temperature up to about 925°C. The
thermal treated product is particularly useful in the catalysis of certain
hydrocarbon conversion reactions. The thermally treated product, especially in its
metal, hydrogen and ammonium forms, is particularly useful in the catalysis of
certain organic, e.g., hydrocarbon, conversion reactions. Non-limiting examples of
such reactions include those described in U.S. Patent Nos. 4,954,325; 4,973,784
4,992,611; 4,956,514; 4,962,250; 4,982,033; 4,962,257; 4,962,256; 4,992,606;
4,954,663; 4,992,615; 4,983,276; 4,982,040; 4,962,239; 4,968,402; 5,000,839;
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conmpounds for this purpose include chloroplatinic

acid, platinous chloride and various conpounds
wa@oeowad4sng the plati num am ne conpl ex. [ 0048] PAtes2007/002340

above crystalline material, especially in its netal,

hydrogen and amoni um forns can be beneficially

converted to another formby thermal treatnent. This

thermal treatnent is generally perforned by heating

one of these forns at a tenperature of at |east 3700C

for at least 1 mnute and generally not |onger than 20

hours. Wil e subat nospheric pressure can be enpl oyed

001, 255; t ogEBd4;t 5 DBY 8! 5 o%iﬂﬁ%%ggeéiﬁoﬁ 5514 ﬁﬁb-ss 019,665;

desired for reasons of convenien e thérng

t1QH0R4st andk 5,18 473 t exche incatposated rirsseiat by erefipen as to the
Qﬁgéﬁpt%ﬁ%@ sal-ﬁrb%te{]ﬂ?{ tﬁ] J.eated product is
use

partrcu € catalysis of certain
H98dUcar bonTlDtD ouystals @nf ﬂlea:rysta]ﬂlae dhheriah gmqﬁkddyby the instant

eci_al rogen and
Hhe81 B oRh 3F oo gaPtW‘ém %?1%/ BB iget fapneraly speaking
ab¢ phryisies cmﬁ be &1 ttm forrqfApoivdes, Hgrantied b@ﬁ Adesy product, such
n-1i t|ng exanpl es of such

t]
AR P ONGen B G ML oSyt uchat dutexgion, th

Z/g 20 B 8&5?6 éxtﬁlﬁgd béfbre ﬂrﬁﬂ@oﬁ%ﬁé‘tlal glggd %%cgﬂlefd}f egtgﬁd%gg

,033: 4,962, 257: 4,962
j"@gﬁ 615: %8@’5??’6“6 myegraloaf) thia’ myentyyp may desused2as an

3 O m
gd%?gergs gu&S Qg ifg? %ggaﬁtlg 6@6 81%?% o"}rSe 831188%%4 t %’(9-8 1, Z83ture of

SOWPINABD ik akle | VAPF peF alievidhathes byvinef eifferertials sbrption
tcﬁﬁ"agl‘éﬁ&{dsﬂwtﬁ)fb éctst@'tﬁje &gﬁtﬁll%@rﬁar ﬁ‘ﬁcéf‘ tﬂﬂsinvcin%%d' ’therefore

The crystals of the cryst ne na ial prepare
h éeaﬁh@rteammpmhparo e panidly &hsqbetantlallﬂy) tatally dqaarated from a

C era eaki.n
\gg?ﬁ% fé &généggl{e%l'ts l!laqll %é“?fereng 2 Forp 18%\}\:%%&&55&561\“&1 ée’spect to
the grystilliged np:ﬂtfﬂ'thl Cd)f thsisl ohxéagmanb)emhw&ghg thé MmB@@@Swith the
t he cat t .S e such as ext rusi on,
NGB APl B e 5 Mo pomnonet
WIS‘.I] jally Cﬁheeﬁlysaﬁlﬁné Reer® tof uEie GnvednPidR @hn bRGised to catalyze a
staII ter. of this invention may be used as
ead‘?B‘F e nﬁ}ﬁ‘i’%‘ﬁa]a§ofllﬁ?r51§€ pBIOSETSAY Reludimgs masye of present
ﬁﬁkﬁﬁﬁ&&mmﬂlimwlrﬁbﬁéﬁcﬁ @peﬁﬁ@pé’f@ﬁ‘ﬂl@s IdF ERGn¢aP LnPrsion
ui d ase having differential sorption

B’f? PREY é’i’ 1gh j qre %f‘icﬂ"\%]é(s pRlabyzed byhthes cypstadling meaterial of this
iﬁbﬁﬁé@'byﬁse‘ﬂﬁrﬁn' OEhatRIh with Sngld erﬁoreg*?ére?ﬁailgﬁfb?ly active

onent can be partially or substanti
g Fsaclrdg other ckysialting patalystsoinelnds tmmlhg/mg

@)f f earYlatidh cTURMLROhGRBEABLEY, e Ghizhd, vah?f‘o%%céham olefins,
e.g., Cy4 olefin, with reaction conditions including a temperature of from
about 340°C to about 500°C, a pressure of from about 101 to about 20200
kPa-a, a weight hourly space velocity of from about 2 hr™ to about 2000 hr’!

and an aromatic hydrocarbon/olefin molar ratio of from about 1/1 to about

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

(b) alkylation of aromatic hydrocarbons with gaseous olefins to provide short
chain alkyl aromatic compounds, e.g., the alkylation of benzene with

propylene to provide cumene, with reaction conditions including a
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the crystalline material of this invention by

contacting the mxture with the crystalline materi al
w@boowlop®s0 nventi on to sel ectively sorb the onePCT/US2007/002340

conmponent. [0051] The crystalline material of this

i nvention can be used to catal yze a wi de variety of

chem cal conversion processes including many of

present comercial/industrial inportance. Specific

exanpl es of chem cal conversion processes which are

effectively catalyzed by the crystalline material of

this invention, by itself or in conbination with one

t | yt,i 3 i .
R L
fol | onongs dbdyt DAY Kktakxrand amracorRbtic hiygcabenbesight hourly

e.g., benzene, ong. chai.nsql efins,..19., C

ol ef | PACRVE G}%M%{O SR H§°ia&8‘|?‘§é’| By a
SMPehBRY BN f fféinAd QUhtaFiid) Cultaiftiad WhaRGHIGHf Benzene and
pressure of from about 101 to abf 20200-_5Pa%$‘é ?

wei ghtolnengr withsfygl gas, emidining S? o q?%:ﬁ]tg@ggp S e i, mono-
about ;29 qgalt‘ﬁatles Hith Adc@é® BBAdifoh Hlchidid anébehiute of from
nmol ar ratio of fromabout 1/1 to about 20/1, to

provi deoutdi§®C hapbowt| 40p7C PRI ef mqpbppq%gogg to about 6000
subseguent LWV-?{}%G& #&n b 68 mYNb8bico.8 !, a WHSV-
al Ky

det er gent's; ation of aromati hydr ocar bons
Wit h gefosoats ofl fedirabotib 1 o dboshd e @ngiangad regycle of from

aromatj c 0 . | kyl ation of benzene
W th 6#" lbt)c/]l'enoeg'?g%gyglvl&gleg%ﬁgneecﬁe, W th reaction

¢dndi alkyhsionnef waimegicahghperbons @.&f bénzsne.alobiene,] ggiene and

to about SC, a pressure of .from apou 1t d
5030 RRRARER, PR IGHRE e 8fer§1§}%r 5 'a?g“oéle\%igﬁg "213%%11;‘?’1&”
space avshaid lupe XIS clafwith prarcforhcondititrs iatlodingstemperature

1; (c) .al kylati ref or cont ai ni n st '

uant IAEES BFOSaRRn S e AP AR TRt s 2BbbeSs00 to
cont aixspp@Pes; ol efins to provide, inter alia, nonoand

di al kyl ates wth reaction _conditions includi a .
(Brperiiition?! PRORISBUOISHST BRABYER HSOes 1 provide long
Pr essyheinOhikl1 RO With3RAEH IO cadfitibn BRUidikA adtemPerature of
VWHSV-ol efin of fromabout 0.4 hr 1 to about

0.8 hr 1 ,

2 VIHSVramm ebat 20BF' 1 RBRWLAIIE, 2 Pressurerat GBEPoR: 100 tp'2300
and 2 199, LY k8 Whsl o 1 Bt @ abofit WPt Ol
fuel gla;]gs‘} ee ;ﬁ%ﬂ)‘ aISfIX/I at ‘?Ig%gg?t 2a?ronj%t iC ' ) . )
9dr ocanpasion ef dight bparaline, ta eleftrse and yramatigh gvith reaction
napht rl:%hgﬁ%nf ‘{\ﬁ{ﬂdihg%gtemh{%m%' & kB aold 425 b abbiy 760°C
to provide al kylate

and a pressure of from about 170 to about 15000 kPa-a;

(2 conversion of light olefins to gasoline, distillate and lube range
hydrocarbons with reaction conditions including a temperature of from
about 175°C to about 375°C and a pressure of from about 800 to about
15000 kPa-a; ‘

(h) two-stage hydrocracking for upgrading hydrocarbon streams having initial
boiling points above about 260°C. to premium distillate and gasoline
boiling range products in a first stage using the crystalline material of this
invention in combination with a Group VIII metal as catalyst with effluent
therefrom being reaction in a second stage using zeolite Beta, also in

combination with a Group VIII metal, as catalyst, the reaction conditions
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aromati c | ube base stocks with reaction conditions

i ncluding a tenperature of from about 1600C to about
WQewoavand a pressure of from about 2600 to 35POT/KPROAN02340

(e) alkylation of phenols with ol efins or equival ent

al cohol s to provide |ong chain al kyl phenols wth

reaction conditions including a tenperature of from

about 2000C to about 2500C, a pressure of from about

1500 to 2300 kPa-a and a total VWHSV of from about 2 hr

1 to about 10 hr 1; (f) conversion of light paraffins

to olefins and aromatics wth reaction conditions

i ncl ugh @i 4 RIEPREALY &F Rdm hhOER eed ko 4851t 458°C@ ssure of

7600C and a pressure of from about 170 to about 15000

k Pa- afromiggboyb 3069 $p shout 18QUhkPariae i nsiregengeizailatipe of from

di sti n Of1S, ;W ' :

condi Hha oty BRI A0t Bueptidn Rl ACRaM oy Bk Otocity

t o ab@HSWBy&sOmmtiont Qi ¢sd@he’;of from about 800 to

Ghor e ATRPB: Brobick HRa5b SRl M-RR, B e BikPlecor e
poi nt erystaliive rabedal 85I inventipn entl Lnhgiegbldtiaheconnmbnent as

gasol i ne boiling .range produc in first .stage.using.

O neC Lot sly o i P ouBh it il e B St tedhion
combi gditthshéladiag@ @peMnlrk ofttoth aBsutGH0AE ¥6 hbiitt400°C, a
ef fl uent therefrom bei n(goreacti on .in @ Seco

d
i noPIEEHI O 11558 Abok) LAPoh e id0pd iR oo eg pf from

VIT] p8duRlo.a 85 ab&itad.8Sind 4 BParogas tiréMation of from about 528 to
condi tionsincluding a tenperature of from about 3400C

to abehaut 888 bterditgsi essure of from about 3000 to about
P O00rdiiRlor AcdWH REHRIIEHALIN 12b1IA0 nfiked EARABYU e Afiction

0 about O liter/liter an I qui ourly Space
vel ocof mefliarsl/withf isobaianelgodior Gsapenisng 0o provide methyht-butyl
combi pat i ocracki e ing ' e .
presen ggr g&ﬁ@ carnf/jgcfra:t—lq?f{ g na?’@? i gﬁ&gf | }s,n‘f&r%g ention o0
and acdndiicogdaneluimy « capeengnte aSfromt #ops 20°Oto about 200°C, a

1 Xt f | yst L B it h
ot PR 8 200 TRt 9000 st TS Vol Sppagigin por
?883 t0 h&ﬁ@gnt&olil&gu%‘ fﬁ%@@ﬁbuta).ptxﬁl_é sum}gm?fzob rtmgwaab Qjc:)ltalcohol
to about -kPg-a, an of fromabout 0.4
to abmleg".‘ m%éé%ffmrog&&m gli"?‘{‘lﬂ' LT foabogt @f]ﬁo muabout

&38 t®luene disproportionations with Co+ aromatics as co-feed with reaction

conditions including a temperature of from about 315°C to about 595°C, a
pressure of from about 101. to about 7200 kPa-a, a hydrogen/hydrocarbon
molar ratio of from about 0 (no added hydrogen) to about 10 and a WHSV
of from about 0.1 hr'! to about 30 hr™';

Q) preparation of the phammaceutically-active compound 2-(4-isobuty1phenyl)
propionic acid, i.e., ibuprofen, by reacting isobutylbenzene with propylene
oxide to provide the intermediate 2-(4-isobutylphenyl) propanol followed
by oxidation of the alcohol to the corresponding carboxylic acid;

(m) use as an acid-binding agent in the reaction of amines with heterocyclic
fiber-reactive components in preparation of dyes to prepare practically
salt-free reactive dye-containing solution, as in German Patent No. DE

3,625,693, incorporated entirely herein by reference;
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about 880 liter/liter; (j) reaction of alcohols with

olefins to provide m xed ethers, e.g., the reaction of
woreaohasoso Wi t h | sobut ene and/ or i sopentene to PCDUSZIE7/002340

nmet hyl -t-butyl ether (MIBE) and/or t-anyl nethyl ether

(TAM wth conversion conditions including a

tenperature of from about 200C to about 2000C, a

pressure of from 200 to about 20000 kPa-a, a WHSV

(gramol efin per hour gramzeolite) of fromabout 0.1

hr" to about 200 hr 1 and an al cohol to olefin nolar

feed ratio of fromabout 0.1/1 to about 5/1; (k)

(! UeRe il SRIPRRA bPBAIAN WeldniHe iREBIanEE @S6-TDI) from

feed with reaction conditions includin

: g, .
t enpeisamere ilb T D i b8t PetstNo 4hdLB0Bomeorpgrated entirely
pressure. 7 Par e ~
i ol OmRS Werlta e Tl 86yt ama 24
added TIDJ dis ogpatgctedd vatho the psentderystallisy whtefiabmwhadiodias been

0.1 hr 1 to about, 30.hr_1: (1) preparati th

phar nﬁ?;"é‘l}"f?’t“ﬁf‘ﬁ‘%ﬁda PR, e boﬁ’é o%?n oaﬁjigr 4 ?ti‘es %ﬁ'tqiﬁ I h%%]lwv)ed by
propi edtoerdsd the 2,6 DI by dpgodpiich withh desarbentngaterial comprising
i sobut yl benzene with propyl ene oxide to provide the

i nt er FABEN%E e 2- (4-i sobutyl phenyl) propanol fol | owed by

@i daki e MsoftRat RlrGepahtih®2UTEDE BlohP P WostieRgas in U.S. Patent
carboxylic acid; (nm) use as an acid-binding age

t he r &:t734-890, inrorraratgl intirly &em by jreterence, w gre%:?r a feed
fi ber yfigaed ic\s&p;ﬁrﬂgo BB hdPRRREDR ik OfbrRdct GWRE the present

prepare practically salt-free reactive dye-contai nj n% )
sol ut corstalling mateial nihichalasnbequo catiym-gxchpneggio vith Na, Ca L1

i ncor %H&@l’r fvggf PRk k8 Shobrh @S A1, EQIRF RS erBiy hB©,4-TDI

absor bent ~separating 2,’6-tof uene dii'socyanate
( 2, 6- PPIdesdrpton withrdeserbemt M@kriglscomprising topgnerandNo .

721,807, in¢co [ r ' V. b
her o rrpel TP Telaag s itehe Gl g DEHO2F Sppoms
i s coffifaatitiedbisiindd fibm fhecsaalytic ropaveaksionnef methanohio gasoline
whi ch _has been.cationp-exchanged with K ions.to aphsqr .
e’ 2 IO ARBI-BYE PRSI ARE Rl B AIch witn
?eior &yh%gembéhrgesm?ym offether pitkertt o&pﬁiaﬂinm? niaérid n@ith a
0) as the absorben or separating 2,4-TDI from.i.ts
| S oo RydEEeHion Betabay ARdiRG: oRnGH 4emPTRBITD BF Soay sbout
ent i r ehgedes GhdutB2PET BN BRssME TGN AbLEEAST to about 22000
kPa-a.

[0052] In an embodiment, the molecular sieves of this invention may be

used in processes that co-produce phenol and ketones that proceed through
benzene alkylation, followed by formation of the alkylbenzene hydroperoxide and
cleavage of the alkylbenzene hydroperoxide into phenol and ketone. In such
processes, the molecular sieves of this invention are used in the first step, that is,
benzene alkylation. Examples of such processes includes processes in which
benzene and propylene are converted to phenol and acetone, benzene and C4
olefins are converted to phenol and methyl ethyl ketone, such as those described
for example in international application PCT/EP2005/008557, benzene, propylene
and C4 olefins are converted to phenol, acetone and methyl ethyl ketone, which,
in this case can be followed by conversion of phenol and acetone to bis-phenol-A

as described in international application PCT/EP2005/008554, benzene is
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m xture conprising 2,4-TDlI and 2,6-TDI is contact wth
the present crystalline material which has been
wa@ ano7omosxchanged with Na, Ca Li and/or My i OnBCT/0S2007/002340

absorb the 2,4-TDI, followed by recovering the 2,4-TDl

by desorption with desorbent material conprising

toluene; and (p) in a process for decreasing the

durene content of a 90-200C+ bottons fraction obtained
fromthe catal ytic conversion of nethanol to gasoline

whi ch conprises contacting said durene-containing

bottons fraction with hydrogen over a catal yst of the

! %gﬁgé g:f ﬁﬁ'e%tof‘H4 %ﬁcsl’%&ﬁfx%%l, oP'béiete MY E@ﬂfe@x@ga%é) nverted to

cond I nc ng a tenperature rom
plemot  23d0Crtethydbosthyli23@tane] aapr aelssaribedof fonm osxamplgt in

4 000 kPa-a. [0052] In an enbodi nent, the
ﬁgi&%@?%%% s of this invention may be used in
mossp83eshuhatme&cﬁraecbzm' spbe itk @rentieat anesistfohtin benzene
proceed through benzene al kyl atjon, fol]owed by . .
Pspiation oftogoRen B AeT S B Ah ot sPplko sz s required
PhERYRBE:, Ofhet RRIRLIGY | HOREEHE iy dinOBRIAX ifl attitutrighasethl to
and ketone, |In such processes, .the nol ecul ar i$ves of
piodycs prlesiiviebhseerntyibepzang from heprane adop4 qlefin eds that are

penzene ahkyl athyRihes EX2EP! §ScRbebUCR PHRERHESSal  application
I ncl udes processes I n which benzene and propyl ene are

BEAER2096/0085 phe rRypfesshly athis opyerpen Ae rarmaddowyby co-feeding
Al n . 0 .

PABAAE 6 YRS S RLpOA BEUDplibcnin, x o

temireratatel affehbua@)fia wadhouh 26T, ERORSI08680ut BBYLe tre200°C,

ropyl en ol efins t .
B ERREE S B0k - T L sl MBI rdal Sp Rty WS V)
emdtrﬁl C@ldlbyﬁﬂn%y&gmﬂmfdiahoahoof 0ghtens0 hahdind cetotre taigo of

i s- phengl - . described in_ international applicati
g%g%%@éﬁ@@%g%‘ﬁ agﬁ‘éhg%rﬁea Pgtcgﬁovaé’rotu(gé&t 0 phggo: anljon
tg)ﬂmﬁ hex lan cmﬁ, m@leﬁﬂleﬂ zﬁﬁa] aﬁdﬁ:eidwhﬁm asr Alsc asefelr taalyst for

o phenol an t et tqQpe, as describped.for
iseatRingations Feeh Bpob SIS S0 b TZoRR SeRAR TR
f(’bos\SFS of tRitge LANESH MKy BaBIyEGEEItUL deBiriERY BRRBrporate the new
al kyl'ati on reactions where selectivity to the .
eftah with Besthernmatesial gefistarigio thg tempriAties apg pther conditions

EHJS hah SlgBNRScfveldibd phdleeRk] 8hch Snitafidlk GHERAE Yactive and
us I to produce sel ectively sec-butyl benzene from

et enmataralsndaiyeftietic peetsrallyaccuming zeolites as well as imorganic
materials such as clays, silica and/or metal oxides such as alumina. The latter may

be either naturally occurring or in the form of gelatinous precipitates or gels
including mixtures of silica and metal oxides. Use of a material in conjunction
with the new crystal, i.e., combined therewith or present during synthesis of the
new crystal, which is active, tends to change the conversion and/or selectivity of
the catalyst in certain organic conversion processes. Inactive materials suitably
serve as diluents to control the amount of conversion in a given process so that
products can be obtained economically and orderly without employing other
means for controlling the rate of reaction. These materials may be incorporated
into naturally occurring clays, €.g., bentonite and kaolin, to improve the crush
strength of the catalyst under commercial operating conditions. Said materials,

i.e., clays, oxides, etc., function as binders for the catalyst. It is desirable to
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rich in linear butenes, as described in internationa
appl i cation PCT7EP2005/ 008557. Preferably, this

W@ oweseson i s carried out by co-feedi ng benzeper/asmo7/002340
the C4 olefin feed with the catal yst of the present
invention, at a tenperature of about 60C to about
2600C for exanple of about 1000C to 2000C, a pressure
of 7000 kPa-a or less, and a feed wei ght hourly space
velocity (WHSV) based on C4 al kyl ating agent of from
about 0.1 to 50 hr"1 and a nolar ratio of benzene to
4 al kyl ati ng agent fromabout 1 to about 50. [0054]
Pa6viaplaceathight ﬁé\ﬁi@%f% &ﬁa}ﬁs&&wﬁﬁbg@sépﬁ c%hﬁx?erﬁilagwé it is

catal yst for transalkylations, suc , for exanp
sleeiatil o peaverintherqatalys I fraph Sréaking d¢wOESD Howdendike asaterials.
¢ ; t I echS o dER] to incorporate the
r]ev?/g%:_aya t g{lﬁdﬁz TR o‘% <, e&hﬁ@é’? T porfhally Pl Fot e, Pirpose of
timppeving theexushratreogtherf thocatalystons enpl oyed in organic

rsionprocesses. Such materials jnclude active
gﬁg%ﬁnact i vlgat?‘rraat?%r?cm g H‘&“é’( P b‘? CAEIPAFitRd) yyith the new
ecystal ridigde del mbsteaillonttt land kablo Fgaiy,Gwieh Tirhdles 58168 the
as t():I g(%/sf silj &% Enq/ or netal oxides such as al um na. )
APt e 5 RafTing cromapnly oy et hhikion dAeNames, tGeorgia
fand rA1ofidzg elagtt iof @gerP i WHIEH MeSfnall nfifdrdl EtshiHthh % halloysite,

Tﬁx@%reﬁ, of sili.ca and netal oxides. Use of a materia
FROCTH} HHELT-IHTA BT CREEWSEFY Sleyp can be used imifierfew state as

lofigiRiy trhinel RMBRRANY sbjeRE 18YRIdEsioR, QéidttP%nH&W or chemical
crystal, which is active, tends to change the
s ationn BaKlarsorseld| fer eorppesjting withethe preseytsrrystal also include

Qﬁrgﬁiaoﬂ&@,mogdbqygmg{iﬁé_on processes. |nact ive
materials suitably serve as diluents to control the

OBt of dBnadskiigroito i the aforigene pravaréds the dvatcrystal can be
: t aj .o om.cal | y. and or der.]. .

ROARULS 02 M- AR DR I SERTE & e Bfing Tlie-maagesia

stlicrezrcenion. siliactheriantslidazicsylitay silécd-tianiapasaiwell adt fmary
. occurrin ays,.e.g.,.bentonite and kaolin, .

8Bt SR 45 St e urbtha i st icP e o My alaimina-

cognesis aed sitipermalghega-eestiisi ons. Said materials, i.e.,

i&%ﬁ oXi d@s, iat.c., funcgtion gs bi nders for the )

aral yst. 1'1PCiTE3HE. PrATEORLRF HUsledruided crysfalling, matasipl and
googhnid uSide ThataR hedayseith IS GIRRI 64 L tard
gﬁsi r.abl teo %%Le\%‘m t he calt al éSt fro%’%%rggéﬁﬁggﬁigémc’fﬁom

TR lpERAgtéq‘“-tl RETRERtRY weight aRd drore| uspally, riepstienlary avhen the

baapoLik Sl i
kg’tpf% i ngq,tyﬁg“c rush esiib;—rgnrﬂg%efagé, 1%‘ Ege ggggfifg%b%[ 80tg 61b°ut 80
d

PLIBE FOBWEEHES: i ng cl ays which can be composited with
[dus9pew  The following examples illustrate exemplary preferred

embodiments:

Examples

{0060] The SEM images were obtained on a JEOL JSM-6340F Field
Emission Scanning Electron Microscope (SEM), using a magnification at a
voltage of 2 keV.

[0061] In these examples, the XRD diffraction patterns of the as-
synthesized materials were recorded on an X-Ray Powder Diffractometer using
copper Ka radiation in the 20 range of 2 to 40 degrees.

Comparative Example A
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crystal include the nontnorillonite and kaolin famly,

which fam lies include the subbentonites, and the
whawbiopseonmonl y known as Di xi e, McNanee, CeoPi/asSzand002340

Fl orida clays or others in which the nmain m neral

constituent is halloysite, kaolinite, dictite,

narcite, or anauxite. Such clays can be used in the

raw state as originally mned or initially subjected

to calcination, acid treatnment or chem cal

nodi fication. Binders useful for conpositing with the

present crystal also incl ude i norgani c oxi des, notably

na. [ 0Q57 d egy
s, (O Dbl Boidl 2 Yl Boklng e forowing
pamdsentmm isdirren eturmnatsumiutm €12.34 aveVoua@E] and 3.06 wt.%

| ir | i, C ori o
SIH(l %23- gﬁr ﬁlco% ¢Ar§gm€m’tl ani g Qurgﬁ,v\%ﬁ iljgéxr}t @P@a‘%"’ solution
atfrtpwséthyloammsnlmm donside |(R;111alwmerr(&at:}|r@ﬂi IChemicals), Idjltrasﬂ VN
oni a al nesi.a an
138 ERA T 8500 FEeRnRa) and e ot NBERE B n T Svater. The
pvapesis ndrfire had uﬁefbuoxdin‘glxﬂ@ldx Mxﬁﬁés"ﬂléﬂ ne material and
i norgani c oxide matrix vary w 1J%/lelth t he cryst al

content in tReoNarge OdB33in b SiQ :8dd0 90
PEHeCR R Y e fiferfado rﬁHraﬁtdéﬁtHél Anﬁ heRRH b G414 lﬂth%%é) rate

the conposite is prepared in the formof beads
hndd Ehr.adile BtiFEng rsuR580 reletiopsofper heivaep (REM™).  The

[ I I trate exenplary
pc?%?%#%gﬁe‘&%o%o?ﬁgﬁ?%%%xggnp aétlsnl[lhk(stO] The SEM i mages

VB9E3lohfien erwsialbigation) Esplid BdesUeas feceleteEfoss thercrystallization

n C e

AR Galel bAP bl ok S3600° BB\t B dried prlicpproduct
eskhawpd etsto_ bde rﬂﬁRﬁrdloﬁ'lfm@dbmmamﬁZEg/[-gS Dhe ﬂ%&is RSOhdS content,

nt hesi ze terials were recorded on an X-Ray

SPHbﬁf‘PPglar‘T‘gﬁ’iﬁsé’FnI{i%’?‘?? ‘Egﬁgl&l ReloVadi ation in the
m«&}sﬁmﬁﬂem degrees Conpar ati ve Exanpl e
Ah&é)qo% QSW?‘ ynthesis m xture was prepared contai ni ng

4 o ISENORTYS MHKUER MeR PEePazeds penteimng Wheifadewingoingradismts: a
(sdiudft aNvnifatdabidiiah Quivds - ( /€ C
Corpor ation. b gt Sr@ﬁg PA, I%s(%lgdb m%ﬁ&élg?ﬁl? i water,

Alcoa Corporatlon Pittsburgh, PA, USA), a 50 wt.% solution of tetraethyl
ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN 35P 924
wt.% of Si0;, Degussa) and a 50 wt.% NaOH solution in water. The synthesis
mixture had the following molar composition:

0.17Na;0 : 0.036A1,05 : 0.011 R: SiO, : 25 H,O
The mixture was transferred to an autoclave and heated to 138°C with a ramp rate

of 25°C/hr, while stirring at 250 rotations per minute (“RPM”). The

crystallization was continued for 72 hrs at 138°C.

[0065] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD analysis of the dried solid product
showed it to be a mixture of mordenite and ZSM-5. The yields, solids content,
and hourly throughput are summarized in Table 1 below.

Example 1

[0066] A synthesis mixture was pfepared containing the following ingredients: a
sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.% Al(OH); in water,
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of tetraethyl amonium bromde (R) in water (Sachem
Chem cals), Utrasil VN 35P (92.4 wt.%of Si Q2,
wegassaro and a 50 wt. % NaOH sol ution in wat er PCTN82007/002340
synthesis m xture had the follow ng nolar conposition:
0.16Na20 : 0.033AI28 : 0.011 R Si®2 : 58 H20 The
m xture was transferred to an autoclave and heated to
1710C with a ranp rate of 25C/ hr, while stirring at
250 rotations per mnute ("RPM'). The crystallization
was continued for 165 hrs at 171C. [0063] After
crystallization a solid product was recovered fromthe
&fc\ﬁt@&ljf)bl?aﬁbhp Pitfbitth, PA VRN a2 800wEHY §Suibn 10 ethylene
XRD analysis of the dried soli'd product showed it to
thigazmine (R)ircwaier (ScteniGhersesiZ el VNG BPdwi % of SiOy)

B T

mylat hespesitionct ure was prepared containing the

(1294 w0 RREREROaBEtR 1RSI A HE o coa

Ty pixtatel Wi trifistdraddun g, aukslavdStid, heatedGo @50%6 sdthu raatp rate.

0 raet hyl anmmoni um bromnj.de ( i, n t (Sachem
Bl The e s 8PS ot B AGPOC

[@ﬁgwﬁﬁﬁkr afetaflizafonh sHhidNpIdusO vl tBvéred iRing the cki@allization
synthesis m xture had the follow ng nolar conposition;

mixtoRayeshedpambdigdatd 20°Q. FRY RE thy dyped: sojig crpowed it to
] %t r n t t

, H b Rmp T thbRISAE oA R A It ol BN 2ind, oty

thotughputrege penmariged s TabkPMbplowihe crystal lization was

nt i n or «£2~hrs at 1380C. [0065] After
§§r§15 S “ﬁ??g( %*?2% solid product was recovered fromthe

[0068] Al dyntieesisanixark twaseprepvasdh edntapring tre fodloating RPddients: a

XRD | ysSi f th j [.i duct it

St WAt rle roshieate e SR oS & s 3¢ Pl ot efractny
ﬁﬁﬂﬂ_?dﬁllnﬁi Q,?dhgmle (Fynih h@w&l(siéﬂﬁggélﬂgi&n%éalgt :Uhl&umTMN_ Z%?Q (92.4
in Tabl.e . | S esi s .m xture
Waee o Bk anfl 2 3?3@“&&":’%31@15 ﬁ%l%mna Ay g sanihese gixtre had
50 FH WV iRk UHd 1RAE AnSedhtidd: on (12. 34 wt. % NaOH and 3. 06

wt. % Al ( 3 in water, Al coa Corporation, Pittsburgh,
PA, USA), a0-88!5a:6) <bPQk3BsR360- Nk 1giQandl H0

The mixture was transferred to an autoclave and heated to 160°C with a ramp rate
of 25°C/hr. The crystallization was continued for 72 hrs at 160°C.

[0069] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD of the dried solid product showed it to
be ZSM-50. The yields, solids content, and hourly throughput are summarized in
Table 1 below.
Example 2 '
[0070] A synthesis mixture was prepared containing the following ingredients: a
sodium tetraborate decahydrate (NaB;O;-10H;0), a 50 wt.% solution of tetraethyl
ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN 35P (92.4
wt.% of Si0,) and a 50 wt.% NaOH solution in water. The synthesis mixture had
the following molar composition:

0.085N2a,0 : 0.0013B,0; : 0.01 R: Si0; : 6.88 H,O
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tetraamine (R) in water (Sachem Chem cals), U trasil

VN 35P (92.4 wt.% OFSi2) and a 50 wt. % NaOH sol ution
WO oorades0 The synthesis m xture had the foll orTgS2007/002340

nol ar conposition: 0.06Na20 : 0.05AI 203 : 1.241 R

SiO2 : 20 H20 The m xture was transferred to an

autocl ave and heated to 256(0C with a ranp rate of

25C/ hr. The crystallization was continued for hrs at

2500C. [0067] After crystallization a solid product

was recovered fromthe crystallization m xture,

washed, and dried at 1200C. XRD of the dried solid
T%rg%?i%ﬁ&ﬁ_aﬂg Wﬁﬂf%&re& %o B aftobla¥t YhE h&dted®s STt Witk Adamp rate

e yields, solids content, and houroICy
of B6ULyh plite arystalligation wWasgontinueg feredhas at 3¢0°C.

ti | i i .
(PR B XA Rine (ol ihor b RbOVRRA i i cystRzation
nﬁQﬂi;el,nwlm%a,abm atied ?e aanw:r ARD (B O of maz@)qdR@l@opmduct
w. % solution o r 1 a ni m de |
el 1 iecenenV e s S e dLTE: g SBp 0GPt hoved
b %%nggﬁ S5¢hat yiady¥a@o1ias! donked, iafid RG\ely tHidaghput are

synthesls nixture had the fol | ow ng nol ar conposition:
sOmoErERA 20Tablg 10Wi®B208 © 0.01 R-. Si2 : 2 1 HO The

X ferred to an autocl ave and heated to
I8 :ﬁ%ééﬁﬁ ; .
%ﬁ%‘?}&e rate of 25C/ hr. The crystallization

[0A%2]cArsyithesisl niisturg svasmsepared epaninehedplipping ingredients: a
crystalli.zati [ ) : AN} 1 Yater,
Byt Bk Biaite ol RLANEGH'ES, 3 e aNQEaTY e
ARBa ot orphetidnj @ittsardld PA0AIRA), shoWedvt’ sutien EMegpethyl

The vi el ds, solids. cont d d t

i, B "G B B! B s3bcco2.
W GFESiOS) aidkd 50 evi\ia NaOTH pelutidn dowatirnilihg syttbesis mixture had
foll ovvi_ng i J redients: a sodiumtetraborate
the SUIRFIRE MOIIREERISMBDO), a 50 wt. % sol ution of
tetraet hyl @QuBNhON 0.0085ABOE RD.3MR:Si0, Sas o

Chem cals), Utrasi|] VN 35P (92.4 wt % of SO ) and a
B M FERAATTIR TR STHEE DB S VI TP Tote

bessobhs. ok LA AE, ARh 3ascORRARA fof112 hrs at 138°C.

[0073] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD of the dried solid product showed it to
be ZSM-5. The yields, solids content, and hourly throughput are summarized in
Table 1 below.

Example 3
[0074] A synthesis mixture was prepared containing the following

ingredients: a sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.%
Al(OH); in water, Alcoa Corporation, Pittsburgh, PA, USA), a 50 wt.% solution
of tetraethyl ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN
35P (92.4 wt.% of SiO) and a 50 wt.% NaOH solution in water. The synthesis
mixture had the following molar composition:

0.055Na,0 : 0.0036A1,0; : 0.19 R: SiO3 : 13.6 H,O
The mixture was transferred to an autoclave and heated to 240°C with a ramp rate

of 25°C/hr. The crystallization was continued for 24 hrs at 240°C.
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0. 085Na20 : 0.0013B233 : 0.01 R SiQ2 : 6.S8 H20The
m xture was transferred to an autoclave and heated to
WQ4000v4a5¢ h a ranp rate of 25C/ hr. The cryst al PCmEE20071002340

was continued for 24 hrs at 2400C. [0071] After
crystallization a solid product was recovered fromthe
crystallization m xture, washed, and dried at 1200C

XRD (Fig. 1) of the dried solid product showed it to

be ZSM 50. The SEM inage (Fig. 2) of the solid product
showed cubi ¢ norphol ogy. The yields, solids content,

and hourly throughput are sunmarized in Table 1 bel ow

[G7RET 2! ¢ AR ERBuRaliOD 12 softa® BRIIEE | fad hddotefRd Bom the

red containi'ng t ow ng Ingredients: a .
s68ialliRatibn niixaire, sakhed, and (dried34t WR0YE. NICRDanf) tigz dded solid

S B, S Ry ARV Boenon
BfcORiRak R 1h TaBRt EBelg@achem Chemnical s), Utrasil VN

35P (92,4 mt.%of SiO2) and a 50 wt.% NaOH solution in
femperativeExapleEsi s ni xture had the fol | owi ng nol ar

Sitiorg O.sg,zgllglﬁgo ' mktHR35AKZEB prépardd R ik water,
8 O The m xture was transferred to an autocl| ave

) nd
eapwethyicnessoe WMV asolakenr dtleagt Modyligd, spdwm afuminate

Fé%ﬂ?%?,l %dz% W29, \Q@cﬁPﬁolg};dr&H@g Stf)lQlEiloxz 27HE Syithesls38f%ture had the

ter crysta ation a solid product was
felbovieg edolhr avmpdsgiay. yst al [ i zati on m xture, washed,
and dried at

! t dhed. i uct
showed it too'%q%%@%?l{ﬁﬁ%gfﬁégﬁlbzd!sjzdg%%tgent , and
lioer]y t hr Clighpintumreassupstellizedat 150°Tdblaa antdsddvewvith stirring
Ex 0074] A syat hesi ] r .
GBI RLOPYR) ot ESAE el B YRnBe Rk shury was
F1tepdd) atagh&Dwith idejon{zta (B2 witePardadiiedatd 28°06 The, YRD patterns
Al ( in ter, Al coa r por,at.i on, .Pi.ttsbur PA,
SEe 8 B ants BT SR i IR R AT of MCM-22
QB'ISB‘IB %)e TR rebultina MM BaeRemlstan §#0,%)1,Okniolasiatio ¥R~ 23/1.
35P (92.4 wt ., % of Sicalgﬁ)i and a 50%.%Na0—| sol.ut'on,f;l?)1 1
Vidteeyieldsh solids Forignts apih qly Haelghpit art SURMAGZRY 1 L 2bke
GRIREsi tion: 0.055Na20 : 0.0036AI2C3 : 0.19 R S 2 :

13.6 H20
Example 4

{0078} A synthesis mixture was . prepared from  water,
Hexamethyleneimine (HMI) solution, Ultrasil, sodium aluminate solution, and 50
wt.% sodium hydroxide solution. The mixture had the following molar
composition:
0.075N2,;0 : 0.0032A1,05 : 0.2 R: Si02 : 12.70 H,O

{0079} The mixture was crystallized at 205°C in an autoclave with stirring
at 250 RPM for 20 hours. After crystallization, the synthesis mixture slurry was
filtered, washed with deionized (DI) water and dried at 120°C. The XRD patterns
of the as-synthesized material showed MCM-22 topology with ZSM-5 impurity.
ZSM-5 impurity was estimated to be < 10 % in the resulting product. The
resulting MCM-22 crystals had a SiO»/Al;O3 molar ratio of ~ 24. The vyields,

solids content, and hourly throughput are summarized in Table 1 below.
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The m xture was transferred to an autocl ave and heat ed

to 2400C with a ranp rate of 25C hr.
w@eysegdobo zat i on was continued for 24 hrs at

The

2400C. [ 0075] After crystallization a solid product was

recovered fromthe crystallization m xture,

washed,

and dried at 1200C. XRD of the dried solid product

showed it to be ZSM 5. The yields,

sol i ds cont ent,

and

hourly throughput are summarized in Table 1 bel ow
Conparative Exanple E [0076] A synthesis m xture was

prepared from water,

Hexanet hyl enei m ne (HM)

PCT/US2007/002340

solution, Utrasil Mdifie ium al um nate
Lution, and 50 wt_. % sodi %n‘%;ﬂrOX| de solution The
sERamplsi 5 Selistcontenh g dlitdedhifsy || | Wiei ghy hrmﬂgxr Tempeatire §r'Weight hourly
D. 085Na20 : (Bt0033Al 2C3 : 0. 35tHroudkipa® :| 20 template
[ 0077] The mixture wWas crystal H;asé&dniﬂio‘;ﬁOOC in an efficiency
ut ocl ave with stirring at 250 RRMher 72 hours. Aftler (urhy*
rysAallfzat5gm the symdsnesi[S MypxpodE STUTTY YRS 0.014
| Ttpred, waggied W ih"dgpont 7ed g o syat er anqrgnrl € 0.013
pt 12004 Ihﬁ;ﬁKU pqltrerg1s of tn§0§§7pymnt—:irﬂ 0.038
IEtIfIaI snolvgegb/t ﬂeLIpr7(;al E)UIEOB —OT :’ujiéﬁ' 0.03
Op% Og K Il&g Alybl.ﬂ I H%Q{UVF j;illib_bj)zj% S—1 aznazag‘l ] 0.0890
ot Iﬁ‘I' mg&f"? 'j l&nﬁghpﬂ;;” ig% ng{f;,!ii’ 138 Tahre 001
bl o xR 4> Ho078f A dvn 000868 LT C24d U 0.054
F.i,,a.:)édﬂmét or ] Uﬁnggweur*l_e,@ M ) 150 0.022
ol ution_ UZ02% | cod20m ol Q01 M S ol | i 0n20%nd 30 0136
WEsHneec bt BRob BeD pxdildatse! ution. The mixture had the
foll owi ng nol ar conposition: 0.075Na 20 : 0. 0032Al 20 :
@o&o‘fi Si OAll  Patetits, Hfkdn? 0 A8b1idRNE] Xiedf © i/&%dures priority

stal li zed at 2050C'in an autocl ave vvlth stirrin
fBTclon Mmblicationss mapualp. endapthpr dequaments pited herem are

B BRSHSorated tb@r RFSEME ﬁé) ¥R Sexkdrl ts%[:}; 816S8Y@§£éeg>%t Heonsistent

dei oni zed (DI') "wat er dried at
paty e psessht miyentien @r;dwfcméluzeeﬂlqmmmamsh cueldinvioPfion is
bepgkegy wWith ZSMS5 inpurity. ZSMS5 inpurity was

estimated to be < 10 %in the resulting product.
[0081]

herein, ranges from any lower limit to any upper limit are contemplated.
[0082]

described with particularity, it will be understood that various other modifications

ée

The
When numerical lower limits and numerical upper limits are listed

While the illustrative embodiments of this invention have been

will be apparent to and can be readily made by those skilled in the art without
departing from the spirit and scope of this invention. 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
invention, including all features which would be treated as equivalents thereof by

those skilled in the art to which this invention pertains.
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resulting MCM 22 crystals had a SiO2/ Al 23 nol ar ratio
of ~ 24. The yields, solids content, and hourly

WO booglogteput are summari zed in Table 1 bel ow. TabtBU$2007/002340
Estinmate at 85% Si Q2 utilization [0080] Al patents,
pat ent applications, test procedures, priority
docunents, articles, publications, manuals, and ot her
docunents cited herein are fully incorporated by
reference to the extent such disclosure is not
i nconsistent with the present invention and for al
jurisdictions in which such incorporation is
RSy, RiMised. [0081] When nunerical lower Ilimts and
nunert cal upper linmits are listed herein, ranges from

Uamer 1inmit to any upper limt are contenpl ated.

[0082] Wiile the illustrative enbodi nents of this
i nventi on have been described with particularity, it
Vi | | b matist of ogking harystatine nmlaule rsieve tiatingad po?@ Size in the

Wil | ent, .t g and be readily nade by those
skill ggngeﬁ‘pﬁ"em?r‘f’q\%&h%ﬁ‘?ﬁ&é%%‘ff ‘F‘H’@P‘%/%e&m the spirit

and sdepe gfrovidirg anméttteOBomPESAL ditNBhst. ond sb&c® VS ions of
i nt ended t hat taﬂegls ope of the clains a(fpe_nded her et o

be |inited FEAARIt SERF D anileadsens Brdrexide sevrce (OH), and

herein but wath)esid hddudeivilgdd &ﬁi&@orﬁ@rﬁ%h%!@@a:%é of from 15
enconpassing all the features of patentable novelty

whi ch resi d&-fefoPR&¥igkesent invention, including all
feat ugep Whiabing@ud fhitGre foBHR th\f]‘lﬁe H:{:\‘Zétﬁmﬁé &89 sieve

by those skilled in the art to ch this 1nvention

pert ai ns. CHtvStirgg @f sirpstallizatiomeonditions snffidieny ta obtain a
crystal | i ng, dpheaiidy tibh ' e Shkzein the
range of fro{{ngllé to 19 ﬂxo_éﬁfdgﬁyfneﬁtgﬂgg%n%r it sls. Vihgrein the
provi di ng #rystallizateoncemgdlitiaisngpragriseca sdmparatuso it de ffnge of

ions of tet ed RRE L , . l.east one
hydr oxi de s%ﬁgéw& }S , ar’ﬁ‘é‘d&“a&%ﬁﬁ%ﬁP& tﬁ??(?eﬁ? thapd 00ty
a solid-content in the range of from15 wt.% o 50
L% L£D) treati the m xture to formthe desired
gf ysta irﬂeetﬁ?fgfegrb}gg & °]§fr8\y)e Whersin &hs salidgpnignt range is from 20
cryst altlop z@Bd ensgondi ti ons sufficient to obtain a

wei ght hourly throughput of fromO0.005 to 1 hr 1,
wherein the

3. The method recited in claim 1 or 2, wherein the weight hourly throughput
is in the range of from 0.008 to 1 hr’’.

4, The method recited in any preceding claim wherein the mixture comprises

a structure-directing agent (template) for the molecular sieve.

5. The method recited in any preceding claim 4, having a weight hourly
template efficiency of from 0.01 to 0.5 hr’’.

6. The method recited in any preceding claim, wherein the mixture further
comprises from 0.01 to 20 wt.% based on the total weight of said mixture,

of at least one seed source (Seed).
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crystallization conditions conprise a tenperature in
the range of from 200 C to 500C and a crystallization

wo 200e/0bse t han 100 hr. 2. The nethod recited POT/TEANT02340
1, wherein the solid-content range is from20 w.%to
30 t.% 3. The nethod recited in claim1 or 2,
wherein the weight hourly throughput is in the range
of from0.008 to 1 hr 1 . 4. The nmethod recited in any
precedi ng claimwherein the mxture conprises a :
structure-directing agent (tenplate) for the nol ecul ar
sieve. 5. The nethod recited in any preceding claimi4,

avin I [

57 01" E58 gHERAT of i Y RTHAE i hbf (SRANisE: foRP 0L (0 10
precedﬂﬂQOESqﬁnl wherein the m xture further conprises
from0.01 to 20 w. % based on the total weight of said
m xture, of at |east one seed source (Seed).7. The
8et hoThef methat nretited cneamy tpneceding oladmc omgpreiis espidf netmvalent
0.01 to 10 wt.% of Seed. 8. The nethod recited in any
pr eceSiEHyPLISS 5 %Bher ei n said tetraval ent el enent is
silicon. 9. The nmethod recited in any precedlng cl aim
wherein the m xture additionally, conprjses_ at

Sno < dhe cEIEHIoh gRgitesk T, AR BIRECNE HEAID  Toreihe hothe' mixture

et hogdddifiehd1BLcdniprided bfefst WRE ESrBe 8Ridas bF trivlléi klement.
elenment is aluminum 11. The nethod recited in any

preceding claim wherein the crystallization

iGMPergL M&h&&%ﬂﬁed g AEigMm %%’éfénﬁ Said %lergt%ierﬂ_aﬁ i EbA@hm.

recited 1n any of clains 1 to 10; whereint
crystallization tenperature range |s fron1200C to 300
13 e
e 11i
ot oThRoBA IO L6 phRcRR AEBESGMORE AL Brpaicasion

14. thenpmathmjrangmstfminiZESa(h;oZﬁO 61 ains 1 to 10

wherein the crystallization tenperature is in the

range of from 200C to 250C. 15. The nethod recited in
tt.ai nThd methed ecditetihia anyyst dhimszAttd A0, wiherein shd eystallization

than ?e%l;g]errature range is from 200°C to 300°C.

13. The method recited in any preceding claim wherein the crystallization time
is less than 72 hr.
14. The method recited in any of claims 1 to 10 wherein the crystallization

temperature is in the range of from 200°C to 250°C.

15. The method recited in claim 14, wherein the crystallization time is less
than 48 hr.

16. The method recited in claim 15, wherein the crystallization time is less
than 10 hr.

17. The method recited in claim 16, the crystallization time is less than S hr.
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16. The nmethod recited in claim15, wherein the
crystallization tinme is less than | Chr. 17. The net hod

wo e@7oedséo n cl aim 16, the crystallization ti mePCHUSEE%002340
than 5 hr.18. The nmethod recited in any preceding
cl ai mwherein the nol ecul ar sieve fornmed in step (b)
is substantially free of non-crystalline material. 19.
The nethod recited in any preceding claimfurther
conprising the step of: (c) separating the crystalline
nol ecul ar sieve fromthe product fornmed in step (b).
20. The nethod recited in any preceding claim wherein

186 Cmus tmdthdd fediR SR W pret&NSe BRSMmAWE&GEI R molecular sieve
framewor k type conprising at |east one of ABW AEI

AEL Aformedpip stepb) iserstatiily froqf noprerystailine pmterial T

MAZ MEL, MIT, NES, OFF, TON, VFI, MW MW MFI, I\/CR,
EUO, *BEA, and MFS. 21. The net hod recited in any
p?-ecedhangathed recitod ér sypiehediog ykiml fuither comhprisingathe step of:

Vo 565 DBReRAE e BB BBicPhial Sy fron! W4 pguct formed in
ZSM 28iep PO+ 48, ZSM 50, ZSM 48, ETS- 10 ETAS-10, and

ETGS-10 22. A process for converting hydrocarbons
conprising the step of contacting said hydrocarbons

pOder Tae nvethsd Ofecitod Gint Ay Sprétddhg el £iind| Whel@inTwhe Gl stilline

si eve de. by . the nethod of any pr ecedi ng claim
molecular’sieve has a zeolite framework type comprising at least one of
ABW, AEI, AEL, AET, AFI, AFO, CHA, EMT, FAU, FER, LEV, LTA,
LTL, MAZ, MEL, MTT, NES, OFF, TON, VFI, MWW, MTW, MFI,

MOR, EUO, *BEA, and MFS.

21. The method reéited in any preceding claim, wherein the crystalline
molecular sieve comprises at least one of MCM-22, MCM-49, MCM-56,
ZSM-57, ZSM-5, ZSM-11, ZSM-12, ZSM-22, ZSM-23, ZSM-48, ZSM-
50, ZSM-48, ETS-10, ETAS-10, and ETGS-10.

22 A process for converting hydrocarbons comprising the step of contacting
said hydrocarbons under conversion conditions with crystalline molecular

sieve made by the method of any preceding claim.
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