SYNTHESI S OFZSM 48 CRYSTALS W TH HETEROSTRUCTURAL,
NONZSM 48, SEEDI NG FI ELD OFTHE | NVENTI ON [ 0001] Thi s
wonvesrveon rel ates generally to novel ZSM 48 cPgstuak@s/004383
and their nmethod of preparation. Mre specifically the
invention relates to the use of non ZSM 48 seeding to
prepare high activity, ZSM 48 crystals and to prepare
cross norphol ogy ZSM 48 crystals. BACKGROUND OFTHE
| NVENTI ON [ 0002] Zeolitic materials may be both
natural an i 2 i,gl zeal 4 Lie ARt erials
exhi bi t cagm§ Ig)r%’ég i %LSS s _of
hydr ocadtBAERERTER y2¥ INZM- 18 SEEIING)| s are
ordered, porous crystalline alumnosilicates having a
definite crystalline structure as determ ned by X-ray

FHﬁijﬁ@@?ﬁfﬁqvﬁiggtﬂqthiS structure there are a |l arge
vities which may be interconnected
by a nunber of still smaller channels or pores. These

cavities and pores tend to be uniformin size within a
[008Lkci This invention relates generhlly 8) neveltASMiddeerybialssanst their
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moﬂb%bil%)NZSM-%léfysﬁﬂs.t ake advantage of these properties.
[(000 Zeolites typically have uniform pore dianeters

of about 3 angstrons to about 10 angstronms. The

chem cal conposi tion of i glites can vary w dely and

BAQK@RQM(SE\,T 8 @2 in which sone of the
silica atons may be replaced by tetraval ent atons such
as Ti or Ge, by trivalent ions such as A, B,

[0002] Zeolitic materials may be both natural and synthetic materials.

Zeolitic materials exhibit catalytic properties for various types of hydrocarbon
reactions. Certain zeolitic materials are ordered, porous crystalline
aluminosilicates having a definite crystalline structure as determined by X-ray
diffraction. Within this structure there are a large number of smaller cavities
which may be interconnected by a number of still smaller channels or pores.
These cavities and pores tend to be uniform in size within a specific zeolitic
material. Since the dimensions of these pores are such as to accept for
adsorption molecules of certain dimensions while rejecting those of larger
dimensions, these materials have come to be known as “molecular sieves” and

are utilized in a variety of ways to take advantage of these properties.

[0003] Zeolites typically have uniform pore diameters of about 3 angstroms
to about 10 angstroms. The chemical composition of zeolites can vary widely

and they typically consist of SiO5 in which some of the silica atoms may be

replaced by tetravalent atoms such as Ti or Ge, by trivalent ions such as Al, B,

Ga, Fe, or by bivalent ions such as Be, or by a combination of any of the



Ga, Fe, or by bivalent ions such as Be, or by a
conbi nation of any of theaforenentioned ions. Wen
WO b@s©93792 substi tution by bivalent or trival eneCT/O8205/004383
cations such as Na, K Ca, NH4 or H are al so present.
[0004] Zeolites include a wide variety of positive
i on-containing crystallinegal um nosilicates. These
alum nosilicates can be described as a rigid
t hreedi nensi onal framework of SiO4 and AIO4 in which
the tetrahedra_are crosslinked by the sharing,
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I's balanced by the inclusion in the crystal of a
cation, for exanple, an alkali netal, an al kaline
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quat er nary anmoni um cat1 on. S can be expresse

alunirysiioatdsh €T hest iaturafnosilicatsswantte ddseribedasa rigid treeous
_cations, such as Ca/2, Sr/2, Na, Kor Li is equal to
dimensiopal foamewpple 06 SiQaand AlRkyinsehishdhe tjabedra argrcross-
entirely or partially by another type of cation
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Prior art techniques have resulted in the formation of
suclhasg) nepiateraarysmymoniwy gatien. Thig can bexpreswedashereiethe ratio
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by aRehdritgpL b Batidh Siliflak ioNexcRangédéctifighes eptonventibndl
(U S Pat. No. 3,314,752), zeolite ZSM5 (U.S. Pat.
marier. By702asss suchaationexzkmgd, ithasbeeRrqossible to vary the
properties of a given aluminosilicate by suitable selection of the cation. The
spaces between the tetrahedra are usually occupied by molecules of water prior

to dehydration.

[0005]  Prior art techniques have resulted in the formation of a great variety of
synthetic aluminosilicates. These aluminosilicates have come to be designated
by letter or other convenient symbols, as illustrated by zeolite A (U.S. Pat. No.
2,882,243), zeolite X (U.S. Pat. No. 2,882, 244), zeolite Y (U.S. Pat. No.
3,130,007), zeolite ZK-5 (U.S. Pat. No. 3, 247,195), zeolite ZK-4 (U.S. Pat. No.
3,314,752), zeolite ZSM-5 (U.S. Pat. No. 3,702,886), zeolite ZSM-11 (U.S. Pat.
No. 3,709,979), and zeolite ZSM-12 (U.S. Pat. No. 3,832,449), merely to name a

few.



No. 3,709,979), and zeolite ZSM12 (U. S. Pat. No.
3,832,449), nerely to nane a few. [0006] The Si Q2/ Al 2
w@osaea7e2 of a given zeolite is often vari abl ePCFHU82005/004383

exanpl e, zeolite X can be synthesized wth Siqg 2/ Al 2q

3 ratio of fromabout 2 to about 3; zeolite Y, from

about 3 to about 6. In sone3zeolites, the upper limt

of Siqg 2/Al2q 3 ratio is unbounded. ZSM5 is one such
exanpl e wherein SiQ2/Al2C8 ratio is at |least five.
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as the directing agent. [0009] U S. Pat. No. 5,075, 269
to Degnan et al describes silico-crystal ZSM 48
[000TEPALRS. Pitt Nooag@3i021 ioRelmAhfl fhPdéseiibes aRethbd for
conpound as a tenplate. The crystal norphology is
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[0008] U.S. Pat. Nos. 4,397,827 and 4,448,675 to Chu also describes method
for synthesizing a silico-crystal ZSM-48 including very little, if any, aluminum.
The synthesis utilizes a mixture of an amine having from two to twelve carbons

and tetramethylammonium compound as the directing agent.

[0009] U.S. Pat. No. 5,075,269 to Degnan et al describes silico-crystal
ZSM-48 prepared with organic linear diquaternary ammonium compound as a
template. The crystal morphology is illustrated in Figures 3 and 4 of the ‘269
patent and is described as having platelet-like crystal morphology at high
silica/alumina ratios and aggregates of small irregularly shaped crystals at
silica/alumina ratios below 200. In U.S. Pat. No. 5,075,269 this is compared
with the crystal morphology of Rollmann et al (U.S. Pat. No. 4,423,021) in



silica/alum na ratios below 200. In U S. Pat. No.

5,075,269 this is conpared with the crystal norphol ogy
wo@RooRod7amnn et al (U. S. Pat. No. 4,423,021) iPE/ys2oes/ 104383

and Chu (U.S. Pat. No. 4,397,827) in Figure 2. Figures

1 and 2 show a rod-1ike or needle-like crystal

nor phol ogy which is random-gnd di spersed. [0010]

ZSM 48 is al so described by R Szostak, Handbook of

Mol ecul ar Si eves, Van Nostrand Rhei nhol d, New York
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1, 5 8, 12-tetra-aza-undecane, 1, 3-di am nopropane,
n- propyl am ne/ TMA+ , hexane-di am ne and tri et hyl am ne.
[00T0]11] ZSMS48 Railso Mescrihegibily BS $zostalk e amdhyookt ofaMolecular

_descri bes a nethod faor making ZSM 48 by crystallizing
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catal ysts, near linear olefin catalysts, and | ube
dewaxi ng catal ysts. [0013] However, generally prior
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[0012] ZSM-48 has been synthesized under a broad range of ratios of
SiO,/Al,03 generally ranging from about 150/1 to about 600/1. Synthesis of

high activity non-fibrous ZSM-48 crystals with lower SiO2/Al»O3 ratios is

desirable for the developments of selective olefin isomerization catalysts, near

linear olefin catalysts, and lube dewaxing catalysts.

[0013] However, generally prior attempts to grow pure phase ZSM-48 ata
ratio of SiOy/Al»O3 of less than 150/1 have been unsuccessful for the most part

and result in the formation of impurities, such as ZSM-50 and Kenyaite.

[0014] It is known that the crystallization of some zeolites proceeds only in
the presence of seeds. Adding seed crystals to a crystallization system has

typically resulted in increased crystallization rates. In other cases, the addition



typically resulted in increased crystallization rates.
In other cases, the additionof seeds determnes, to a
w@e@anIxst ent, the type of the crystallized zePCT/USR05/004383

and affects the resulting zeolite conposition and

changes the kinetics of the process. It is also known

t hat pure phase ZSM 50 and.gSM 23 crystals can be

synt hesi zed from hydrothermal reactions with the

addi tion of heterostructural seeds i ncludi ng ZSNPS

silicalite, Y and Mordenite as_described in E
of spgds ﬂs@mnesu@ pgreak extenshe sype of t o stabizegeali ites and
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met hod for its preparation. The product can be
prepared froma reaction m xture which includes

SUMMARY OF FHEANVERITEON el ement such as a silica, a
rivalent netal oxide, an alkali nmetal oxide, a

tenplate (or directing agent) and heterostructural,
zeol ite seeds, .other than ZSM 48 an 50 seeds,
[0015] o) idherPrgsensdnvantion ‘?‘f?é?%%%s%?é’? ﬂ%er TERgRY P%ed i n
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o 2. , an
any other impurities. One aspect of the invention provides cross morphology

ZSM-48 crystals and a method for making them.

[0016] The present invention is directed to a pure phase, high activity ZSM-
48 and a method for its preparation. The product can be prepared from a
reaction mixture which includes sources of a tetravalent element such as a silica,
a trivalent metal oxide, an alkali metal oxide, a template (or directing agent) and
heterostructural, zeolite seeds, other than ZSM-48 and ZSM-50 seeds, in a
solvent phase which includes water. The mixture, in terms of mole ratios of

oxides, has the following composition:

X0,/Y703: 20/1 to 2500/1,
OH /X0,. 0.1/11t02.0/1,
R/X05: 0.001/1 to 5.0/1,

M*/X0,: 0/1to2.0/1, and
H,0/X05: 1/1 to 500/1,



H2QzX2 : 1/1 to 500/ 1,wherein Y is a trivalent netal,

M- is an alkali nmetal, X is a tetravalent el enent, and
WOR2008/022a19Dr gani ¢ tenpl ate. [0017] The reacti onPCI/KS2008004383

is prepared and mai ntai ned under conditions effective

for the crystallization of the porous ZSM 48. [0018]

The nmet hod enpl oys heterostguctural, zeolite seeds,

ot her than ZSM 48 and ZSM 50, in a hydrothernmal

reacti on. Exanpl es of suitable seeds include

heterostructural zeolite ZSM5, ZSMII, ZSM 12, Beta,

X and Y zeolites, and coll oidal BEA seeds. [0019] It
whérein Veisn tdivakae ahedl, MtisavakatidnefagtX ihe tetsevabént element,

heterostructural seeds in the reaction pronot es nore
andzR isramongamie tempplage.i on into the framework of the

ZSM 48 crystal. It also suppresses the formation of

impurities and fibrous norphol ogy crystals. The

[00FFE ' THBpRe RS s rbardd Sl ¥ G, Gl

effdtivb orttec midﬁ@ﬁ oftiRdbortls ZSMngig nor e preferably
| ess than about 50/1. The product is substantially

free frominpurities such as ZSM 50 and/or Kenyaite
found in products made usi

' t t 1y
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heté@%&ufﬁ%%h?é 2SMRb| 258AaN 1BESMEqed Betat he ahﬂ\&eﬁédli’tés and

SM 48 crystal s have’ a cross nor phol ogy.

collBEBfBIBEKIs%HQZ THE DRAW NGS [ 0020] Figure 1 |s an
x-ray diffraction pattern of a ZSM 48 prepar ed
accordi ng to an embodi ment of this invention.[0021]

SEM of M 48 h S| 02
100588 i s efBi b B e DA hoBisBlebBgh
see&’ﬁrﬁ%@'r@ﬁ@:{(ﬁ{ prothotedRidre hflﬁﬁﬁﬂhﬁfdc\srporauon into the framework

of the ZSM-48 crystal. It also suppresses the formation of impurities and fibrous

morphology crystals. The resulting product exhibits highly pure ZSM-48
crystals with a ratio of SiO2/Al»03 of less than 150/1, preferably less than about

70/1, and more preferably less than about 50/1. The product is substantially free
from impurities such as ZSM-50 and/or Kenyaite impurities typically found in
products made using conventional methods. It is also substantially free of any
fibrous morphology crystals, another prior art problem. It also has been
discovered that when the non ZSM-48 seeds are colloidal BEA seeds, the
inventive ZSM-48 crystals have a cross morphology.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Figure 1 is an x-ray diffraction pattern of a ZSM-48 prepared

according to an embodiment of this invention.



shaped crystals. [0022] Figure 3 is a SEM of a ZSM 48
product having a SiQ2/ Al 203 < 70/1 . The product is an
waoybosesnt e of m xed needl e and snal | cryst al BCT/DODB3$04383

Figure 4 is a SEM of a cross norphol ogy ZSM 48
crystals made according to an enbodi nent of the
invention. [0024] Figure 57s a SEM of the cross

nor phol ogy ZSM 48 crystals shown in Figure 4 shown at
a greater magnification. DETAI LED DESCRI PTI ON OFTHE

ENT] ON [ 0025] _The ratio rocess i.ses
(00313 1 lgwe%wss@q%@fﬂ%f SRS Broduti RaVIEE aOAALL3 ¢f from
al i ne eart t M preferably sodiu at .l.east
abogghd Ll deons oG- | DassProgbeCisch saelpRisrait O sl igeulary
f y selected fromsilicon, and germani um at
shaﬁ%czg{e}rsgﬂ " source of at |east one trivalent elenent Y,
preferably selected fromalum num gallium boron,
iron, titanium vanadium and zirconium at |east one
[0022]p! Higuresd B8rd SEMROSzZSM-dd prodocnhaving arbiOatflaOni<0d0/1.
organi ¢ conpounds; and, heterostructural, non ZSM 48

Thepeduteissaesze]lomeratp bf minéd seedlatind ssedberyatads. ZSM 5,
ZSM 11, ZSM 12, Beta, X and Y zeolites, and coll oi dal
BEA. Effective anpbunts of the various conponents are

100731 5y FilsaLivd SR B b1l FRPL R e i B

f I Range X2/ Y2Q3 20 -
accé%%%%‘%ﬁ eﬁ{l{sdo%zlﬁgﬁggp@zl%%d% aZX2 1- 5002 10 -

| OXZI 15 - 60z OH ZXO2
[0024] Figure 5 is a SEM of the cross morphology ZSM-48 crystals shown in

Figure 4 shown at a greater magnification.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The preparation process comprises mixing in an aqueous medium: a
source or an alkali or alkaline earth metal M, preferably sodium; at least one
source of at least one tetravalent element X, preferably selected from silicon, and
germanium, at least one source of at least one trivalent element Y, preferably
selected from aluminum, gallium, boron, iron, titanium, vanadium, and
zirconium, at least one template material R selected from nitrogen-containing
organic compounds; and, heterostructural, non ZSM-48 zeolite seeds. Examples
of suitable seeds are ZSM-5, ZSM-11, ZSM-12, Beta, X and Y zeolites, and
colloidal BEA. Effective amounts of the various components are added to form

a reaction mixture having the following molar composition:



O 2.0z 0.02 - 0.5ZI 0.1 - 0.5ZI MEZXQ2 O 2.0zl 0.02

- 0.8z 0.1 - 0.6Z2 RZSi2 0.001 - 5.0z 0.005 - 1.z
WwW@2®3/092702 5Z1 [ 0026] The seeds nay be used i n BODUSL085/004383

fromabout 0.01 Wt ppmto about 5 wt% preferably from

about 0.01 wt ppmto about 2 wt% and nore preferably

fromabout 0.05 Wt ppmto aut 1 wt % based on the

total anmount of the reaction mxture. When using

col |l oi dal BEA seeds it is especially preferred to use

themin an anount rangi ng bout 0.01 wt ppmto

about 0.1 wt% [0027] Exa;éggﬁgf suitable tenplate

mat eri als include organic |inear nitrogen conpounds,

such as |inear dPwfémes al kanes, d¥lowhi ch 1.6 di arfVingt

hexaok¥mehd 1, 8 di Rangw oct anePmf@raddampeent atPreferred Range

s and |1 ar uat ernary. a anmoni u
ands, of V\gﬁ?cﬁsﬂgﬁanet honi ‘éé@‘}tls ar e aan'O'ZOO/1
[0028] Th action mxtu i1S heat ed B
%?%@%d ten‘pergt S?gﬁof froma ou?&ﬂZOF (100 g%) %toclnl
ﬁ@ 82°F (2500Q9Q).g/1nor e pr epeyabdp/f r om abouwgy, 1 3@

to about 338°F (170Q0C). The reaction pressure

il\?_,_}ex@ferabl y mapntagned from ggput 0.8/pr mto alpyt oléy1
atm* afd nore preferably about 3 armto about 8 arm

Rsihgat i ng cam 6@l d§/01 usi ng @0PS5 cAro/gnt i onal OVISS@/1
continuous or batch type, such as autoclaves or static
or rocking bomb reactors. Preferably, the nmixture is
[06241" " ¥nél8édditnhyBe S8 i SmBLBR Yord ARAY 61 AP Bpm to about 5
sti'rring nmeans. Sufficient mxing energy nmay be use

witte, petfeatly\fedni abiokt 0J0d weppus aboupd mefs,amid mbee preferably
reaction mxture to forma nmacroscopically honobgeneous
from abonte).0F vet ppmteabonis] HiFnbasedon thadetal amozat P the

react 'o%tr%ixlnllge?t en %%{]n% édl?oqaallﬁ]tikl setﬁgse itzlsS lf\:/.t,pecially preferred to

use them in an amount ranging from about 0.01 wt ppm to about 0.1 wt%.

[0027] Examples of suitable template materials include organic linear
nitrogen compounds, such as linear diamine alkanes, of which 1.6 diamino
hexane and 1,8 diamino octane are representative examples and linear
diquaternary alkyl ammonium compounds, of which hexamethonium salts are an

example.

[0028]  The reaction mixture is heated to a preferred temperature of from
about 212°F (100°C) to about 482°F (250°C), more preferably from about 302°F
(150°C) to about 338°F (170°C). The reaction pressure is preferably maintained
from about 1 atm to about 15 atm, and more preferably about 3 atm to about 8
atm. The heating can be done using any conventional vessel, continuous or
batch type, such as autoclaves or static or rocking bomb reactors. Preferably, the
mixture is stirred during the heating step via conventional stirring means.

Sufficient mixing energy may be used to effectively mix the various components



48 crystals are forned. The crystallization tinme may
vary dependi ng on a nunber of factors froma few
woranes91 o many hours, typically from about 2BCT/US2005/004383
about 500 hours and nore typically fromabout 40 to
about 240 hours, or until the reaction is over and
zeolite crystals have forned _ [0029] The product is
filtered using suitable conventional filter neans and
washed with dei oni zed water (D). Subsequent
operati ons may include drying, calcining and ion
of thecteanijen miRMira ta fgmn ¢ ndcrosaopicadjuomegeneous mixiure. The

.phase ZSM 48 topo) o substantially free.of any,
miKhse i {aaaindaingen 1Ter s SRR RD G dony Ylilthg ZSM-
t Q 1t 1.6 C . S
48 SPSRaRe By ReE Tt A4 bar R ARED oy RS RN RS
nuBitRHbf Padidrst RombLfw Miluteh &6 aidsy lﬂﬁﬁ‘s,@?i%aﬂﬂl Frsrhadowt 20 to
fromabout 0.01 to about 0.05 mcrons. Tnportantly,
ab&IN Gnhdyrs iandshossstypivally tfhemmbodtid® thabout4ch@os adit entil
| evel s of fibrous norphol ogl\{ crystals. The nethod may
thef igactien icoygsanskzeodits erystakgha uct crystals into

their hydrogen form For exanple, this can be done by
contacting the crystals wth an ammoniumnitrate
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washépwithnddiotizet eadten@Di Subseyient bpertion® ansy include drying,

conventional tenperatures. Preferably, the inventive
calgining end ienvexchanggs eRD analysinoktie preduct-rbioars 3 pufegphase

pically les han..ahout 150/.1 ref er@abl y. of .from
Zs Mg SpolozyiSstaafiguidie onavarmiiies: ShpfioRaattih
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miffoscbfy FSERTARLEIOLERS)F LR, st ofiplrtea o
smhfl cystalshoith haraverigengystal sizo bagom abait 0/0a¢s abeut 1.0

ZSM 48 crystals. The nmethod conprises m Xxing
microns, and more preferably from about 0.01 to about 0.05 microns.
Importantly, SEM analysis shows that the product has no detectable levels of
fibrous morphology crystals. The method may further comprise converting the
product crystals into their hydrogen form. For example, this can be done by
contacting the crystals with an ammonium nitrate solution, preferably at room
temperature, followed by drying and calcinating steps. The drying and calcining
steps include heating via conventional means to conventional temperatures.

Preferably, the inventive product ZSM-48 crystals have a XO5/Y»O3 molar ratio

typically less than about 150/1, preferably of from about 30 - 150, and more
preferably of from about 40 - 90. It is especially preferred that X is Si and Y is

Al

[0030] One embodiment of the invention is directed to a method for making
pure phase, highly active ZSM-48 crystals. The method comprises mixing
effective amounts of water, hexamethonium chloride, ultrasil PM, sodium

aluminate, sodium hydroxide solution, and non-ZSM-48 and non-ZSM-50



effective anounts of water, hexanethoni um chlori de,
ultrasil PM sodium al um nate, sodi um hydroxide
wa@eianpym and non- ZSM 48 and non- ZSM 50cr yst aPCHESS5/004383
The effective anobunts of the various conponents can be
readily determ ned by a person skilled in this art to
forma m xture having the .dgsired conposition. [0031]
The seeds nmay be introduced at any point in the
preparation. They may be introduced at the sanme tine

as the silicon and al um nutm sources, or as the )
crygtabsseds e Therediectiyg ameunty el e Yasinvs componants ¢arnbeppadily

agqueo m xture t.ney. be in f .
derGtRE T EhE stffecalHis Y Yt SRS Bafinihe gosired
cmﬁaé}g-ﬁ&gpl ate. Preferably, the seeds nay be added after

Ileast partial honobgeni zation of the aqueous m xture
cont ai ni ng the al um num and silicon sources and the
tenplate. [0032] The seed particle size may have an

[003HF | udhescods miay byjintiodsred piayepeint hdhetpeparatioad They

B e P e S5 R YL Bl s, o a
e g2, TS TBPRb 3 ikob SRS nRaSH h&u BhEGRLCR ey

e zeolitic mate
may B8 #ftr6dudddatertiftrtbdfciag thesidieot tan8 alumbriveh sbaiey ahd/or the
the range of from about 0.02 to about 1.0 mm [0033]
templdte aPrefesibly cthe ssods vay beaadded afiey ableast partial nal use

envi saged for zeolite synthesis, .for, exanpl e, soji.
honRRRIF IO the AGNSPY ENFINES OB Iine BARnR At filicon

S°“$}?§%§§Z£§}§%P%‘?€ét Powder ed silicas which can be used

ed silicas, in particular those
obtai ned by precipitation froma solution of an al kal i
metal silicate such as "Zeosil" or "Tixosil" produced
[0033] Rhdhe-sPed partixle sizeaday hdveasidlienca on'the sysihiesis process.
produced by Degussa and "Cabosi | " p{ oduced by
The term “seed particlé” means either a seed crystal or an agglomerate of seed
crystals. Thus, the size of at least a major portion of the seed particles
introduced during preparation of the zeolitic material is in the range of from

about 0.01 to about 5.0, preferably in the range of from about 0.02 to about 1.0

pm.

[0033] Suitable silicon sources can be any one in normal use envisaged for
zeolite synthesis, for example, solid powdered silica, silicic acid, colloidal silica
or dissolved silica. Powdered silicas which can be used include precipitated
silicas, in particular those obtained by precipitation from a solution of an alkali
metal silicate such as “Zeosil” or “Tixosil” produced by Rhone-Poulenc, fumed
silicas such as “Aerosil” produced by Degussa and “Cabosil” produced by
Cabot, and silica gels. Colloidal silicas with a variety of granulometries can be
used, such as those sold undér trademarks “LUDOX” from Dupont, and
“SYTON” from Monsanto.



Cabot, and silica gels. Colloidal silicas wwth a
variety of granul oneres can be used, such as those
wa@odod/oTeer trademar ks "LUDOX" from Dupont, aneiCT/6Y200MI04383

from Monsant 0. [ 0034] Suitabl e dissolved silicas that

can be used are commercially avail abl e sol uble gl ass

or sodiumsilicates containiimg 0.5 to 6.0 preferably

2.0 to 4.0 noles of Sig 2 per nole of alkali netal

oxi de and silicates obtained by dissolving silica in

OB S E B S B B A0 St
oot b f ST, SH4BR S EA R NG BY BEIShFL90 4.0 moes

of gl'iﬂgg ng SaolBidfaRt i Rletal Wxidd SnPLilChiRY BbEAhé® by WidsBIVIHD silica

ates or alumna preferably in a hydrated or

in By duelipkletal 1P xigE CA' dRfaat@hiSi WalroRidéMbi@onium hydroxide,

pseudoboehem’t e, boehenite, gama alum na or a

antmomhiyigh hhkde bt 2 mixasedherebf sources cited above may be
used, as well as conbi ned sources of silicon and
al um num such as anor phous silica-alumnas or certain

O S 0 o g i
sal@se\f@réi‘&ng@ &ﬁbﬁdé,_sr‘rﬁﬁﬁfei GLILRS alél%inﬁﬁ?ialisi, ARARinghef 1 N
cdtal yst va

ystens. elrr use 1s a nt ageous because of

aldohohatec ot yiuhyina paefeidbdy in ampidrated on hiydiutable formisswh as
rmrdglaol ogy. [0037] The followi ng Exanpl es are provided

colloidal plumeina; psansiobaekemiie, bophemitoy gampahalyming or a trihydrate.
crystal.s, and shoul d, not be c nstraed as Iirritinﬁ%éhe
sources of

Mixégos obfhe preurcryeifed BbovaIEH tedisads FWEH &g ot
sEORSo il T Rl Gafon S RER AL LM By

1100 g of water, 32 g of hexanet honium chl oride (56%
solution) tenplate, 225.5 g of Utrasil PM 14.2
[0036] The inventive ZSM-48 crystals can be used in many catalyst
applications including: dewaxing, olefin isomerizations, or near linear olefin
catalyst systems. Their use is advantageous because of high activity, and their

small, non-fibrous crystal morphology.

[0037] The following Examples are provided to further illustrate the inventive
method and crystals and should not be construed as limiting the scope of the

invention which is delineated in the appended claims.

Example 1: Preparation of ZSM-48 seeding with ZSM-12

[0038] A mixture was prepared from 1100 g of water, 32 g of
hexamethonium chloride (56% solution) template, 225.5 g of Ulirasii FM, 14.2
of sodium aluminate solution (45%), and 45.1g of 50% sodium hydroxide
solution. Then 10 g of ZSM-12 seed (SiO2/Al»03 ~ 49.2) was then added to the

mixture. The mixture had the following molar composition:



of sodium alum nate solution (45%, and 45.1g of 50%
sodi um hydr oxi de sol ution. Then 10 g of ZSM 12 seed
W@ 310§/022788 29 3 ~ 49.2) was then added to the nPQL/USHN5/004383
The m xture had the foll ow ng nolar conposition: Siq
2/Al2 g 3 =89.9 2 QzSi2 = 18.75 OHVSIi O2 = 0. 178
Na+/ Si O 2 = 0.178 Tenpl atel$20 2 = 0.019 [0039] The
m xture was reacted at 3200F (1600C) in a 2 liter
autoclave with stirring at 250 RPM for 48 hours. The
product was filtered, washed wth deionized (D) water
and dried at 2500F (1200C). The x-ray diffraction
(XRD) patiOpfAlgOs he a%-sé?iﬂhesi zed material shows
pure phase ZSM 48 topol ogy. The scanni ng el ectron
m cr oscop& @S of the a¥3-§§-nt hesi zed material shows
that the sanple was conposed of agglonerates of small
crystal s Q F}BtOgn average0dr$st al size of about 0.05
m crons) and trace of crystals wth needl e norphol ogy.
The as- syWa#88D2ed crystald7®ere converted into the
hydrogen form by two i on exchanges w th amoni um
nitrate demplatedSKI2rocom 0&iBerature, fol | oned by
drying at 2500F (120 0C) and cal ci nation at 10000F
(5400C) for 6 hours. The resulting ZSM 48 crystal s had
[0639 O2TH¢ a{8ture veds reatted a0 B20T (160G inlae2 Rter autoclave with
Preparation of ZSM 48 seeding with ZSM1 1 [0040] A
stipring atr 250BEM fend$ baurs: die ygodue) was fikiered, washeqd with

TR S SR A S e ey
k800 g S ISR, Wi o

scdrligflg alédadnihicroscope (SEM) of the as-synthesized material shows that

the sample was composed of agglomerates of small crystals (with an average

crystal size of about 0.05 microns) and trace of crystals with needle morphology.
The as-synthesized crystals were converted into the hydrogen form by two ion
exchanges with ammonium nitrate solution at room temperature, followed by
drying at 250°F (120°C) and calcination at 1000°F (540°C) for 6 hours. The
resulting ZSM-48 crystals had a SiO/Alp0O3 molar ratio of 78/1.

Example 2: Preparation of ZSM-48 seeding with ZSM-11

[0040] A mixture was prepared from 1000 g of water, 25 g of
hexamethonium chloride(56% solution) template, 190 g of Ultrasil PM, 10 g of
sodium aluminate solution (45%), and 33.33 g of 50% sodium hydroxide
solution. Then 10 g of ZSM-11 seed (SiO2/Alp03 ~ 27/1) was then added the

mixture. The mixtﬁre had the following molar composition:

Si0p/Al203 = 106
Hy0/SiOp = 20.08



m xture. The m xture had the foll ow ng nol ar
conposition: SIQ2 /Al 2 B =106 2 OSI 0 2 =
WQR00880H92 Si O2 = 0. 165 Nat+/ Sig 2 = 0.165 Tenpl BCEUSI00%[004383
2 = ° -018 [0041] The m xture was reacted at 32Q0F
(1600C) in a 2 liter autoclave with stirring at 250
RPM for 48 hours. The produd was filtered, washed
with deionized (D) water and dried at 2500F (1200C).
The XRD pattern of the as-synthesized material shows

pure phas 48 topol og The SEM of the
as- synt he@!’gﬂL Oat eri aF sﬁowglt hat the materi al was

conposed oner at es crystals (with an
aver age Cﬁ9§f§%28i ze oF a O 05 m crons). The
as-synth ze al converted into the
hydrogenef?ﬂnl?ij ?jsi\‘/é@ i Un nges with ammoni um

nitrate solution at roomtenperature, followed by
drying at 2500F (1200C) and cal cination at 10000F

(020 2 ple oGl OYh S real gé%o#t%?g)"’gi(T@%@%TﬁW&&a@@%iﬂl

stitfifPat 250 WPM fof A 1ithrs CTHE PBodMce l%vﬁqﬁl@er@aywaﬂied[@{w]

A nixture was prepared from 1000 g of water, 25 g of
deleniaed {Dbnwater ant alriedeat (259%" :{bmﬂﬁi)o rifhe XiRiD p&ﬁem]ﬁ(lhg

of Utrasil PM ia precipitated silica powler_praoduced
astsyarhasegpdsmaterial o @wgpug%ah@m@w&mwlw .uhg #EM of the

of ..50% sodi um r oxi olution.
astiyafcsifl matesl shals i RO V4 Bapisei e ngrates
of %ﬁgcﬁfjcﬂy@?alm\%ftﬂ a8 avEF%e"Er&&ﬂdI §iz8 3¢ abBﬁt 6.05 lRier k) Mahar
conposi'tion:
as-synthesized crystals were converted into the hydrogen form by two ion
exchanges with ammonium nitrate solution at room temperature, followed by
drying at 250°F (120°C) and calcination at 1000°F (540°C) for 6 hours. The

resulting ZSM-48 crystals had a SiO9/Al»O3 molar ratio of 78.8.

Example 3: Preparation of ZSM-48 seeding with Beta crystal

[0042] A mixture was prepared from 1000 g of water, 25 g of
hexamethonium chloride (56% solution) template, 190 g of Ultrasil PM (a
precipitated silica powder produced from Degussa), 10 g of sodium aluminate
solution (45%), and 33.33 g of 50% sodium hydroxide solution. Then 10 g of
Beta seed (SiO2/Alp03 ~ 35/1) was then added the mixture. The mixture had

the following molar composition:

Si0y/AlLbO3 = 106
H,0/Si09 = 20.08
OH/SiOy = 0.165

Na+/Si0 = 0.165



H2 OS2 = 20.08 On5iO0 2 = 0.165 Nat/SiR =

0. 165Tenplate/Si q 2 = 0.018 [0043] The m xture was
wo eashexioat 32Q0F (1600C) in a 2 liter autocl aReT/vb1005/004383

stirring at 250 RPM for 48 hours. The product was

filtered, washed with deionized (D) water and dried

at 250 OF (1200C). The XRD._pattern of the

as-synt hesi zed material shows pure phase of ZSM 48

topol ogy. The SEM of the as-synthesized material shows

that the material was conposed of aggl onmerates of

smal | cryFEQTBPBat‘%W@E an 26(9( §ge crygtgal size of about

0.05 microns). The as synthesized crystals were

converted into the hydrogen formby two ion exchanges

OB RS AR T U e i
sﬁ@?r;étggggﬁm glﬁg s s .6The 5fo°qucI%srfﬁ§éféa Iwgsriea'\ovﬂﬁ

2q 3 nolar ratio of 87

deforised @D whiee pad driednt A50ZSK 2B e ki FRD phttcﬁat(ﬁ’ the
crystal [0044] A mixture was prepared from 11 000 o

aswsynthresizzgomgtesial hbcm&gurmpha;smqf SMr%Fetqwé%)s olhe S&M of the
of Utrasil PM 126

as S ATHALAEE ARl ShOWS Gt I tasinl Voms orSipased  pglomerates
of IR, SES Rith ﬁ%&%ﬁ?ﬂé‘fgﬁ?ﬁrﬁé@“@ﬁgg shichehst s

sy hﬂﬁsi‘zehl&gstam WeleddonsepQ smbltn@ hy&ogea/fef@ By ﬁvo-lochO 4
H2q / Si = 18. 73 OH/Si Na+/ Si =

exOhdivges w1th ammonium nitrate solutlon at room temperature followed by

drying at 250°F (120°C) and calcination at 1000°F (540°C) for 6 hours. The

resulting ZSM-48 crystals had a SiO2/AlpO3 molar ratio of 87.2.

Example 4: Preparation of ZSM-48 seeding with Beta crystal

[0044] A mixture was prepared from 11000g of water, 320 g of
hexamethonium chloride (56% solution) template, 2255 g of Ultrasil PM, 126 g
of sodium aluminate solution (45%), and 421 g of 50% sodium hydroxide
solution. The 100 g of Beta seed (SiO2/Alp0O3 ~ 35/1) was then added the

mixture. The mixture had the following molar composition:

SiOy/AbO3 = 1004
H,0/Si0p = 18.73
OH/SiOp = 0.175
Na+/SiO = 0.175

Template/SiO2 = 0.019

[0045] The mixture was reacted at 320°F (160°C) in a 5 gallon autoclave with
stirring at 250 RPM for 28 hours. The product was filtered, washed with



Temrlate/Si g 2 = 0.019 [0045] The m xture was reacted
at 3200F (160 0C) in a 5 gallon autoclave with
wa@ 205092192 at 250 RPM for 28 hours. The product PGEEBS2005/004383
filtered, washed w t hdeionized (D) water and dried at
2500F (1200C). The XRD pattern of the as-synthesized
mat eri al shows pure phase Z§Mt 48 t opol ogy. The SEM of
the as-synthesized naterial shows that the nmateri al
was conposed of aggl onerates of small crystals (with

deiggizegliD] fivaéériﬁricf‘é@%ééﬁéﬁﬁ%@ Gar 48 XRDpatean of he
as-%ﬁs%@@gﬁ’%ﬁl O R oA 2D R m b e T of he

?ié #8080 i h(s%s?s%ge R HaR ke Wag bBpoAtd 0900Bmerates

ours. The resulting S 8 cryst

of em&il @r)zdtﬂSZWIBl aphegrapatistalfsizblof3tbout Ocdphdcions). The
Pregar ation of ZSM 48 from Beta seed [0046] A m xture

prispd crvstals ovare zgnvqtezdf injig the hydroggn erm by two ion
exRHEFS PAG) AL BIIB S OTHPLIION FRBEBg fofswedby

o%% 25@10@ OXI Eg%ggl)%%en 10F (%g %g?‘% 6;%0%90/ e

resﬁftﬁg@SM-dSﬁZ&hls\dﬁﬁi 4 S@z@ﬂ?@@ rthlr whtié Bf 81.3Dhe

m xture had the foll ow ng nolar corrp03|t|on

Sl@/AlZ(B =81 HAS X =20 OHVSIQ2 = 0.172 Na+/Si O

2 = 0.165 Tenrlate/SiO 2 = 0.022 [0047] The m xture
Ex Mlaéa&qnbranoﬂbﬁmsl\dﬂmom Betagegd| i t er aut ocl ave

with stirring at 250 RPM for 72 hours. The product was

filtered, washed with

[0046] A mixture was prepared from 1200 g of water, 40 g of
hexamethonium chloride (56% solution) template, 228 g of Ultrasil PM, 16 g of
sodium aluminate solution (45%), 1.3 g of 98% H»SO4 solution, and 40 g of
50% sodium hydroxide solution. Then 10 g of Beta seed (SiO2/AlrO3 ~ 35/1)

was then added the mixture. The mixture had the following molar composition:

SiO9/Al»03 = 81
H»0/Si09 = 20
OH'/Si0y = 0.172
Na+/SiOp = 0.165
Template/SiOp = 0.022

[0047] The mixture was reacted at 320°F (160°C) in a 2 liter autoclave with
stirring at 250 RPM for 72 hours. The product was filtered, washed with
deionized (DI) water and dried at 250°F (120°C). The XRD pattern of the
as-synthesized material shows the typical pure phase ZSM-48 topology. The
SEM of the as-synthesized material shows that the material was shaped

composed of agglomerates of mixed needle and small irregularly crystal crystals.



deioni zed (D) water and dried at 2500F (1200C). The
XRD pattern of the as-synthesized nmaterial shows the
WO ysogd79pur e phase ZSM 48 topol ogy. The SEM oPCT/82005/004383

as-synt hesi zed material shows that the material was

shaped conposed of aggl onerates of m xed needl e and

small irregularly crystal crigstals. The as-synthesized
crystals were converted into the hydrogen form by two
i on exchanges with amoniumnitrate solution at room

tenperagure, follqwed by dryi at 2500 12000, and .
THEACT FDPURAETYS DHIET SARYETCrinio BrefyytiregenrHyml by two lon

e s PR SR AL S oot SRR s Pt o
dI?fél IOV DTS afdl €hlothaBRhaat 3660°1 APL) T 63ies. The

ctants and procedure as Exanple 5 were used, except

resuiting AENMed & coysyals Ahd weSiOpdAExD amdeerhtiogpfaajeRt . The
XRD pattern of the as-synthesized material shows the
typi cal ZSM 48 topol ogy and the trace of ZSM 50

inmpurity was identified. [0049% The above exanmpl es '
Emlg@ézggmms Brepsraftomet ZOM-#8 xathay agddyng Beta seed
with Siqg 2/Al2qg 3 < 150/1 can be prepared with the

[0648] t i Thehnitaleac@nts Al prosbdureei’d Bsohpl8 SSweft used, except
crystals, such as ZSM 5, ZSM1 1, ZSM'12, beta

thatewd Betescriystah ywhscidded ma lseeding tagents . TIth XKD pdtitemn of the
seeding crystals appear to.c e kinetics . of the
aswygze&lzqdzraﬂe&@? éh%\%% ta/@écag %&ﬁ@t@" meiogy and the trace of
ystal | zation.: desirabl e ZSM 48 structure,
Z%’?%"a Jﬁéﬁ&@.@ﬁ‘g&}tﬁ% ormation of inmpurities such as

ZSM 50. Al so, substantially no detectable anounts of

crystals with fibrous norphol ogy were observed in the
[0849] heThzabope examiptes shoys thalt pomer pitese plgighwestivity Z8edi8

on Siqg 2/Al2q 3 ratia. For crystals Wétilh ratios from
crygialsiwith Si0pAlaSla < 1906) qan begrepreshvatd the addifion of

hep RSl ROR LIS AR el S ah GNP, A8 12812,

beta zeolites in hydrothermal reactions. These added seeding crystals appear to

change the kinetics of the crystallization process and promote the crystallization
of the desirable ZSM-48 structure, while suppressing the formation of impurities
such as ZSM-50. Also, substantially no detectable amounts of crystals with
fibrous morphology were observed in the synthesized products. Crystal
morphology varied based on SiOy/Al,O3 ratio. For crystals with ratios from

about 70/1 to about 150/1, agglomerates of small irregularly shaped crystals

were observed. SiO9/Al;O3 ratios below 70 produced agglomerates of mixed

needle and small irregularly shaped crystals.

Example 7: Preparation of cross morphology ZSM-48 crystals

[0050] A colloidal BEA slurry was prepared by combining 210.8 gm of
tetracthylammonium hydroxide (40% solution) 13.88 gm AI(NO3); 9H,0 and



needl e and small irregularly shaped crystals. Exanple
7: Preparation of cross norphol ogy ZSM 48 crystals
W@ 0®50927#2 col | oi dal BEA slurry was prepared byPCT/US2005/004383
conbi ni ng 210.8 gm of tetraethyl ammoni um hydr oxi de
(40% sol ution) 13.88 gm AL(NGCB3) 3 9H20 and68. 66 gm
silica acid (10.2% water). -Tihe m xture was boiled for
10 m ns and then heated at 700C for 37 days. The
product was washed vvith vvater to a pH of the | ast wash

BT BN T
th%ﬂl‘ ﬁg%tegeaft 9beCW§f 3?%ia?§ Oﬁ? E’Wﬁ g&a%&é{@%flf\ﬁiﬁ? P\L&fer to a SpH of

th&PAsR RAsAGYateR bE 1 PRENRFt8whEhih BRE cHRRAE Hefe fdiﬂﬁspkiﬁsb& Gn
very small and different seeding | évels of coll oi dal

deBtidcsdizdd watheamdstposd 49 suchofBefoee syendshsesids the sturmyewas
was: Q.71 Na2 O3 R*/10 Si 2/ 376 H20 wherein the
freshhpAdutedrvithavater. 6 di ani nohexane. The diff er ent
seeding |l evels, and synthesis tines that were used
resulted in different size crystals as shown in the
OWZRA 1L oFasar: 1y
[Obgﬂnout BEA@g‘Ié Stlagsgw\l/\tgs con@bgqﬁé&%gl%l S |e%aféljmdgldﬂlf%e

sepinatd allsaisifeeeyngndlened dfyaehesdeding kewelsrofsolloidil BEA
Run (wt ppm F at 150°C (mm) 1 72 hours anor phous

sepdsodlibe cqmpoaltm ofdhe symthesis mixgge3vasiours 4.5 4 0. 016

30 hours(c) 10 f £ol{ Sb#5k+76'sR 5576 1,0

wherein the template R* was 1,6 diaminohexane. The different seeding levels,
and synthesis times that were used resulted in different size crystals as shown in
the following table. For comparative purposes a run without BEA seeding was

conducted and is included in the table.

Seeding Level Synthesis Time Crystal Size
Run (wtppm)®@ at 150°C (um)
1 -- 72 hours amorphous product
2 1.1 : 24 hours 3.5
3 0.56 30 hours 4.5
4 0.016 30 hours®@ 10
@ colloidal BEA slurry

@ still some amorphous material present

[0052] Figures 4 and 5 show the cross morphology of the ZSM-48 crystals.

Example 8: Preparation of cross morphology ZSM-48 crystals



(r) still sone anorphous material present [0052]
Figures 4 and 5 show the cross norphol ogy of the
wWQaSso®707 yst al s. Exanpl e 8: Preparation of crP&BUS2005/004383

nor phol ogy ZSM 48 crystal s[ 0053] Three separate

bat ches of ZSM 48 crystals wth cross norphol ogy were
prepared using a m xture thag-was prepared from 10.51

gm NaOH, 2.26 gm Al2(SO4)3 18H20 252.27 gm Ludox AS-40
(40% Six2 in HO, 76.75 gml 8 di am no oct ane

085 T Buprsepamicibihes g 8 s é?%lﬂllgﬁlﬁﬁﬁﬁ%@éwlogy

welt %ﬂ”@%@%ﬁaﬁ%ﬁﬁ? P?f%ﬁe?ﬁ‘éﬁgéﬁ g IO % em

Alﬁ@(ﬁ?‘% 6252 ng{%ﬂ Pﬁ!ikibﬁ RSUBLU0% SO, L5AATL0), 2756 1,8
and pt at at tenperature for 20 hrs. After

diamoimol cngaﬂe)tempiatet a5 &8 gne H e ThendhetcolasdaldBBAG]lurry as
with water until the wash _water, had a pH of about 9.5.

preméednasﬁéannphaa l}YﬂS freghly Hilntegrwithy “aterlambasl edriD the SaEe

e, el i g Ris Bl i e ?\{s%nsﬁﬂffa%d in
an%?y AR B lo 10°C i, P 1 286 el Iparth®

terdpétaturafor 30 hed. aAfieatoyling eerdone endserabiie ahel pmmoa e

impurities having a diameter of |ess than about 1

washed ﬁaatllnwateb@mnggmwgslamat@rl Had 3; pHﬁ)f @bont Bi5Ehe washed
prugt s i died o 201ty XD 3 Pt ytafiiRisonlso,
er e e Y8 epehe o BB ol

Sedd@ngdone of Si and Ge and Y is at |least on eof Al,
B, Fe, Ti, Va, and Fr.




4. The pure phase, high activity ZSM 48 of claim1
wherein Xis Si and Yis Al. 5. A nethod for making
wQa3nsaR78r yst al s, the met hod conpri sing: m Xi NBCT/US2005/004383
effective anounts of heterostructural, zeolite seeds,
selected fromthe group consisting of ZSM5, ZSM 11,
ZSM 12, colloidal BEA, BetajgX and Y zeolites, at
| east one source of a tetravalent elenent X at |east
one source of a trivalent elenent Y, an alkali or
al kaline earth netal M and at | east one organic
CI{AaﬁMSéte material R, to forma reaction m xture having
interns of nole ratios of oxides the foll ow ng
conmposition: XQO2/Y203 20/ 1 - 2500/ 10U XO2 &zl - 2.0z

r2CIXP. e 1300 sHVAENGE, FELA8 %9 TR 838933505
. &l i %ngg

5. 0zl mairntalrnimng sa reaction”m xture

z crdit J ;

ratfyl TES} Wi §oi o0) A s BTNy (RS OREZIM. S0Rng Kgnyaite

imphiaiies havingreedianicte oinganhan tbow Bidcion arl beihgdubstamially
organi c |linear diquaternary al kyl ammoni um conpounds

freaiof filirousmarpboliogy. al kanes. 7. The nethod of claimé6
wherein the effective amount of non ZSM 48 seeds is in
the range of 0.01 vt ppmto about 5 wt % based on the

total ye i’ﬂ{skt aﬁ“%‘%ﬂ)g]ttaké)’ 'Tu%ﬂ %L if%FsM:ﬁ@ecr?mgf d@ﬁm‘f hHaWng a

7 wher€in erostructu zeoli1te see
X09/Y 203 ratio of from about 40/1 to about 150/1.

3. The pure phase, high activity ZSM-48 crystals of claim 1
wherein X is at least one of Si and Ge and Y is at least on eof Al, Ga, B, Fe, Ti,

Va, and Fr.

4. The pure phase, high activity ZSM-48 of claim 1 wherein X is Si
and Y is Al

5. A method for making ZSM-48 crystals, the method comprising:

mixing effective amounts of heterostructural, zeolite seeds, selected from the
group consisting of ZSM-5, ZSM-11, ZSM-12, colloidal BEA, Beta, X and Y
zeolites, at least one source of a tetravalent element X, at least one source of a
trivalent element Y, an alkali or alkaline earth metal M, and at least one organic

template material R;

to form a reaction mixture having in terms of mole ratios of oxides the following

composition:

X05/Y503 20/1 - 2500/1



are selected fromthe group consisting of ZSM5, ZSM1
1, ZSM 12, Beta X and Y zeolites, and m xtures
wao bh@seef792 9. The met hod of claim5 wherein t heP@DDNS2005/004383
ZSM 48 seeds are col |l oidal BEA seeds in an anmount in
the range of about 0.01 wt ppmto about 0.1 wt%
wher eby the ZSM 48 crystalphave a cross nor phol ogy
and crystal size of about 1 to 15 mm 10. A nethod for
preparing a pure phase high activity ZSM 48, the
nmet hod conprising:(a) preparing a reaction mxture
conpri siﬁgﬂg%urce of Qlll‘i%-Q,/ a source of alumna, an
alkali netal or alkaline earth netal (M, water, an
organi c HQF%KQZE (R, ahtd h&¥@¥dostructural zeolite
seeds other than ZSM 48 and ZSM 50 seeds, wherein said
m xt ure, MXi@y ns of noDA +20/bs of oxi des, has the
foll owi ng conmposition: SiQ2/Al 203 : 30/1 to 500/1,
Mt/ Si O 2R/X0902/1 to 0.6/001/OH08 02 : 0.02/1 to
0.5/1, and HROASIO2 : 10/1 to 100/1, RFISIO 2 = 0.005/1
to 1.0/1 wherein M+ is an alkali netal; and Ris the
anGAKIMEIMhg t418 reidn widurdehderioftectige ofystaliehids conditions
| i near di quaternary amoni um conpound (b) naintaining
forsdinie sifficient torfoom Z3¥1ed48 cuystals.yst al | i zat i on
conditions until crystals of said ZSM 48 are forned.
11. The method according to claim 10, wherein said

m Xt ulee B33 fhdifiod of claim 5 wherein the organic template is selected
from organic linear diquaternary alkyl ammonium compounds and linear

diamino alkanes.

7. The method of claim 6 wherein the effective amount of non
ZSM-48 seeds is in the range of 0.01 wt ppm to about 5 wt% based on the total

weight reaction mixture.

8. The method of claim 7 wherein said heterostructural, zeolite seeds
are selected from the group consisting of ZSM-5, ZSM-11, ZSM-12, Beta X and

Y zeolites, and mixtures thereof.

9. The method of claim 5 wherein the non ZSM-48 seeds are
colloidal BEA seeds in an amount in the range of about 0.01 wt ppm to about 0.1
wt% whereby the ZSM-48 crystals have a cross morphology and crystal size of
about 1 to 15 pm.

10. A method for preparing a pure phase high activity ZSM-48, the

method comprising:



foll owi ng conposition ranges: SIiQ2/Al 203 : 40/1 to
200/1, MH/SiO2 : 0.1/1to 0.6/1, OH/Si0O2 : 0.1/1 to

wW@:2®5@9279md H2 O'SIQ2 : 15/1 to 60/1. R/ Si O 2 BCOUSINI004383
- 0.5/1
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(a) preparing a reaction mixture comprising a source of silica, a source of
alumina, an alkali metal or alkaline earth metal (M), water, an organic

template (R), and heterostructural zeolite seeds other than ZSM-48 and
ZSM-50 seeds,

wherein said mixture, in terms of mole ratios of oxides, has the following

composition:

Si0,/A1,03 : 30/1 to 50071,
M+/Si05 : 0.02/1 to 0.8/1,

OH-/SiO, : 0.02/1 to 0.5/1, and
H,0/Si05 : 10/1 to 100/1,
R/SiO, = 0.005/1 to 1.0/1

wherein Mt is an alkali metal; and R is the source of the organic

structuring agents such as linear diquaternary ammonium compound

(b) maintaining said mixture under effective crystallization conditions until

crystals of said ZSM-48 are formed.

11. The method according to claim 10, wherein said mixture has the

following composition ranges:

Si04/Aly03 : 40/1 to 200/1,
M+/SiO5 : 0.1/1 to 0.6/1,

OH-/SiOy : 0.1/1 t0 0.5/1, and
H,0/Si05 : 15/1 to 60/1.
R/SiO, = 0.01/1 - 0.5/1



