MOLECULAR SIEVE SSZ-75 COMPOSITION OF MATTER AND
SYNTHESIS THEREOF BACKGROUND OF THE INVENTION Field of
the Invention The present invention relates to new crystalline molecular
sieve SSZ-75, a method for preparing SSZ-75 using a
tetramethylene-1,4-bis-(Nmethylpyrrolidinium) dication as a structure
directing agent ("SDA") and uses for SSZ-75. STATE OF THE ART

Because of
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properties, crystalline mo ar sieves and zeolites are especia

in applications such as hydtd8arbdNdoHveSidri ge&&tying and
separation. Although many different crystalline molecular sieves have
been disclosed, there is a contlnumg need for new molecular sieves with
desirable properties foBgda‘deliatoha 7 o da Y%
chemical conversions, and other applications. New moIecuIar sieves may
contain novel internal pore architectures, providing enhanced selectivities
in these processes. SUMMAR ¥ & DEBSNIERTION In a first aspect,
there is provided a crystalline molecular sieve having STI topology, a mole
ratio of at least 15 of (1) an oxide of a first tetravalent element to (2) an

oxitlecopepfiprdlBivesibpneifiafeniavafencaietabine seeErdiRtdeaRSZ-75, a
e'%ﬂb\é{@éﬁ%&%ggm@é@%a@ﬁ% teyem,w Sinent gisrixture
ter calcination, the X-ray di

thereof , and having, a fraction Imeg: of Tgble
I, Eretbbweroliipue lidinainra S5 Bs e dispauRy (Aiifefohwed uses
Relativelptegrated  Intensity (%) 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M

13.14 6.73 W 19.38 4.58 W

STATE OF THE ART

Because of their unigue sieving characteristics, as well as their catalytic
properties, crystalline molecular sieves and zeolites are especially useful in
applications such as hydrocarbon conversion, gas drying and separation.
Although many different crystalline molecular sieves have been disclosed,
there is a continuing need for new molecular sieves with desirable properties
for gas separation and drying, hydrocarbon and chemical conversions, and
other applications. New molecular sieves may contain novel internal pore

architectures, providing enhanced selectivities in these processes.

SUMMARY OF THE INVENTION

In a first aspect, there is provided a crystalline molecular sieve having STI
topology, a mole ratio of at least 15 of (1) an oxide of a first tetravalent element to
(2) an oxide of a trivalent element, pentavalent element, second tetravalent element
which is different from said {irst tetravalent element or mixture thereof , and having,

after calcination, the X-ray diffraction lines of Table H, as follows:



21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 28.37 3.14 30.16 2.96 (a) +
0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
is between 40 and 60; VS(very strong) is greater than 60. In a second
aspect, there is provided a crystalline Méle€dlar sieve having STI
topology, having a composition cqrprisings @s_s¥nthesized and in the
anhydrous state, in terms of mole ratios, the following: Si02 / XcOd at
least 15/ SI02 0 - 0.03 0/ Si02 0.02 - 0.08 F / Si02 0.01 -0.04 wherein X
I§ aluminune, galtwm, iron, borapsiiamyMadagikimand mixtwesiheregbgated
iglor2;dis2whencis1,ordis 3 or5whencis 2, Mis an alkalsitetat)
cation, alkaliBeséarth metal ¢cation or migtdires thereof; n is the valenge of
M; Q is a tetfdfiethylene-1,4- bis-(N-meét®fpyrrolidinium) dication avid F is
fluoride, andlRdifing, after calcination, tife/%-ray diffraction lines of T#ble Il

as follows: TABHE Il Calcined SSZ-756.73 W
19.38 458 W
21.03 422 W
22.35 3.97 M-S
2419 3.68 W
28.37 3.14 W
30.16 296 W

@10,

® The X-ray patterns provided are hased on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100; W{weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In a second aspect, there is provided a crystalline molecular sieve having STl iopclogy,
having a composition comprising, as synthesized and in the anhydrous state, in terms of

mole ratios, the following:

Si0; 1 X.O4 at least 15
My, 1 SIO; 0-0.03
Q7 S0, 0.02-0.08
F/SiO; 0.01-0.04

wherein X is aluminum, gallium, iron, boron, titanium, indium and mixtures thereof, ¢ is
tor2;dis2whencis 1, ordis 3 or5when cis 2, Mis an alkali metal cation, alkaline
earth metal cation or mixtures thereof; n is the valence of M; Q is a tetramethylene-1,4-
bis-(N-methylpyrrolidinium) dication and F is fluoride, and having, after calcination, the

X-ray diffraction lines of Table II, as follows:

“ja-



2 Theta d-spacing (Angstroms) Relativelntegrated Intensity (%) 9.64
9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22
W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W

TABLE H
Calcined S8Z7-75

2 Theta d-spacing (Angstroms) Relative Integrated
Intensity (%)
0.64 917 W
0.95 8.88 VS
10.06 8.79 M
13.14 673 W
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-5
24.19 3.68 W
28.37 3.14 w
30.16 2.96 w
®+0.1,

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In a third aspect, there is provided a method of preparing a crystalline molecular
sieve having ST! topology, said method comprising contacting under crystallization
conditions {1) a source of silicon oxide, {2) a source of aluminum oxide, gallium oxide,
iron oxide, boron oxide, titanium oxide, indium oxide and mixtures thereof, {3} fluoride
ions and (4) a structure directing agent comprising a tetramethylene-1,4-bis~(N-
methylpyrrolidinium)} dication, and said molecular sieve having, after calcination, the

X-ray diffraction lines of Table H, as follows:
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30.16 2.96 W (a) + 0.1. (b) The X-ray patterns provided are based on a
relative intensity scale in which the strongest line in the X-ray pattern is
assigned a value of 100: W(weak) is less than 20; M(medium) is between
20 and 40; S(strong) is between 40 and 60; VS(very strong) is greater
than 60. In a third aspect, there is provided a method of preparing a
crystalline molecular sieve having STI topology, said method comprising
contacting under crystallization conditibh8L&)la source of silicon oxide, (2)
a source of aluminum oxide, galliupyRxide,.denpxide, boron oxide,
titanium oxide, indium oxide and mixtures thereof, (3) fluoride ions and (4)
a structure directing agent comprising a
tetramethylengdid-bis-(NmethydppeolididAm}dication, and Baigkive integrated
olecular sieve having, after calcination, the X-ray diffraction litregresity (%)
Table 1I,.as f8llé%s: TABLE Il Calcined $$7-75 2 Theta d-spacing. W
(Angstroms) Réftive Integrated Intens$3/0) 9.64 9.17 W 9.95 8 85VS

10.06.8.79 M3864 6.73 W 19.38.4 58 /21 03 4.22 M
1394 6.73 W
19.38 458 W
21.03 4.22 W
2235 3.97 VES
24.19 3.68 W
0837 314 W
30.16 2.96 W
@101,

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W{(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very
strong) is greater than 60.

In a fourth aspect, there is provided a process for converting hydrocarbons comprising
contacting a hydrocarbonaceous feed at hydrocarbon converting conditions with a
catalyst comprising a crystalline molecular sieve having ST1 topology, a mole ratio of at
least 15 of (1} an oxide of a first tetravalent element to {2} an oxide of a trivalent
element, pentavalent element, second tetrava.lent element which is different from said
first tetravalent element or mixture thereof, and having, after calcination, the X-ray

diffraction lines of Table [l, as follows:

“fe-



W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) + 0.1.
(b) The X-ray patterns provided are based on a relative intensity scale in
which the strongest line in the X-ray pattern is assigned a value of 100:
W(weak) is less than 20; M(medium) is between 20 and 40; S(strong) is
between 40 and 60; VS(very strong) is greater than 60. In a fourth aspect,
there is provided a process for converting hydrocarbons comprising
contacting a hydrocarbonaceous feed" tbcarbon converting
conditions with a catalyst comprising @reiy staltirFs molecular sieve having
STI topology, a mole ratio of at least 15 of (1) an oxide of a first tetravalent

element to (2) an oxide of a trlvalent element pentavalent element,

second tetrdvdiets element b i first Remiidetegrated
element or mixture thereof, and havmn after (‘al(‘lnan()'] the X{pdgnsity (%)
diffraction lin€$£6f Table 1l as follows: 'ﬁAjFEI E Il Calcin d SSZ-75 ?Whpm
d anr‘lnn (A r%rnmc\ Dplaltl\/plnfpnrnférﬁe' Infanm/ (/r\ 9.64.9.17 \\(ﬁQ 95
89Q\/Q1nr .06 8.79 M
13.14 6.73 W
19.38 458 W
21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 314 W
30.16 2.96 W
@ +0.1.

®! The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W{weak) is less than
20; M(medium) is between 20 and 40; S{strong) is between 40 and 60; VS(very

sfrong) is greater than 60.

In a fifth aspect, there is provided a process for converting oxygenated hydrocarbons

comprising contacting said oxygenated hydrocarbon under conditions to produce liquid

products with a catalyst comprising a molecular sieve having a mole ratio of at least 15

of an oxide of a first tetravalent element to an oxids of 3 second tetravalent element

which is different from said first tetravalent element, trivalent element, pentavalent
element or mixture thereof and having, after calcination, the X-ray diffraction lines of

Table H, as follows:

-1d-



8.79 M 13.14 6.73 19.38 4.58 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68
W 28.37 3.14 30.16 2.96 (a) 0.1. (b) The X-ray patterns provided are
based on a relative intensity scale in which the strongest line in the X-ray
pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
greater than 60. In a fifth aspect, there is provided a process for
converting oxygenated hydrocarbons% ﬂélng contacting said
oxygenated hydrocarbon under cangiiiensdg prosluce liquid products with
a catalyst comprising a molecular sieve having a mole ratio of at least 15

of an oxide of a first tetravalent element to an OXIde of a second

tetravalent l€hsdt which is peatitofsadirfirs tettavalBelatleenbriegrated
trivalent element, pentavalent element or mixture thereof and Hatﬁﬁ':g{%ﬁ/g}m,
calcination, tAé%-ray diffraction lines ofThble 11, as follows: TABLEYl
Calcined SS2-9% 2 Theta d- spacing (Ar&i&grnmc\ Relati -

10.06 8.79 M

13.14 6.73 W

19.38 4.58 W

21.03 4,22 w

22.35 3.97 M-S

24.19 3.68 W

28.37 3.14 W

30.16 2.96 W

© £0.1.

®) The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W(weak} is less than

20; M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

in a sixth aspect, there is provided a catalyst composition for promaoting polymerization

of 1-olefins, said composition comprising

(A) a crystalline molecular sieve having a mole ratio of at least 15 of (1) an oxide of a
first tetravalent element to (2) an oxide of a trivalent element, pentavalent element,
second tetravalent element which is different from said first fetravalent element or
mixture thereof and having, after calcination, the X-ray diffraction lines of Table il, as

follows:

-le-



Intensity (%) 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38
4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 28.37 3.14 30.16 2.96

TABLE
Calcined S582-75

2 Theta d-spacing (Angstroms) Relative Integrated
intensity (%)
9.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
10.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
@+ 0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60;
and
(B) an organotitanium or organochromium compound.

In a seventh aspect, there is provided a dewaxing process comprising contacting a
hydrocarbon feedstock under dewaxing conditions with a catalyst comprising a crystalline
molecular sieve having ST! topology and a mole ratio of at least about 14 of (1) an oxide of
a first tetravalent element to (2} an oxide of a trivalent element, pentavalent element,
second tetravalent element which is different from said first {etravalent element or mixture

thereof,and having, after calcination, the X-ray diffraction iines of Tabie li, as follows:

_1f-



(@) + 0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
is between 40 and 60; VS(very strong) is greater than 60. In a sixth
aspect, there is provided a catalyst composition for promoting
polymerization of 1-olefins, said

molecular sieve having a mole r

least 15 of (1) an

tion comprising (A) a crystalline
b atal

oxide of a first

tetravalent element to (2) an &xgEed §edvafent element, pentavalent
element, second tetravalent element which is different from said first

tetravalent element or mixture thereof-and-havingaftercalcination.-the
X-ras-aifftdction lines of IS S)TABLEFEEIISALH
Thotad_-cnacina (AnpoctromelR alatinve lntasratad lnton eﬂs! v
"T'TCT 4Jablllg \I_\IIUDLIUIIID)F\CI Ll,il |||ch|atcu IIILCIIDIL)’ \ IW .
- VS5-16-06-8-79-M 1‘%338‘8 6-73-W19-838458W 2%@3 A422-W
(o Yo WY minle) o 2 W, B b
ce9999d Vo 8.79 M
13.14 6.73 w
18.38 4.58 W
21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W |
@ +0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than

20; M{(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In an eighth aspect, there is provided a process for improving the viscosity index of a

dewaxed product of waxy hydrocarbon feeds comprising contacting a waxy hydrocarbon

feed under isomerization dewaxing conditions with a catalyst comprising a crystalline

molecular sieve having STI topology and a mole ratio of at least about 14 of (1) an oxide of

a first tetravalent element to (2) an oxide of a trivalent element, pentavalent element,

second tetravalent element which is different from said first tetravalent element or mixture

thereof, and having, after calcination, the X-ray diffraction lines of Table Il, as follows:

_1g_



24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) 0.1. (b) The X-ray
patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is
less than 20; M(medium) is between 20 and 40; S(strong) is between 40
and 60; VS(very strong) is greater thagn ©@; and (B) an organotitanium or

organochromium compound. |
dewaxing process comprising con?aéat

a sev

s

Qf‘ ect, there is provided a
a hydrocarbon feedstock under

dewaxing conditions with a catalyst comprlsmg a crystalllne molecular

T slevehadpp STI fﬁpgb%ﬁ y
oxide of a first tetrav

Ienf'element o (2) an oxide of a rly,a@

pentavagent element,

Second tetrgvgient elemen

which Is difigrent ’rrom

said fisbtetravalent e

ement or maxgare thereof,and having, after

calcinaiog, the X-ray

diffraction limes of Table I,

as follows: TABLE I

Calcinedi8SZ-75 2 Theta d-spacthg3lAngstroms

Relativelntegyrated

Intensif/386) 9.64 9.17 FW 9.95 &.88 VS 10.06 8.79 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W

@401,

®) The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than

20; M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS({very
strong) is greater than 60.

In a ninth aspect, there is provided a process for producing a Cag. lube oil from a Cyg.

olefin feed comprising isomerizing said olefin feed under isomerization conditions over a

catalyst comprising a crystalline molecular sieve having STl topology, a mole ratio of at least
about 14 of (1) an oxide of a first tetravalent element to (2) an oxide of a trivalent element,

pentavalent element, second tetravalent element which is different from said first tetravalent

element or mixture thereof, and having, after calcination, the X-ray diffraction fines of

Table I, as follows:

TABLE [
Calcined S8Z-75

2 Theta d-spacing (Angstroms) Relaiive Infegraied Intensity
(%)
9.64 9.17 W
9.95 8.88 V3
10.08 8.79 M
13.14 6.73 W
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W

-1h-



13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W
28.37 3.14 W 30.16 2.96W (a) 0.1. (6) The X-ray patterns provided are
based on a relative intensity scale in which the strongest line in the X-ray
pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
greater than 60. In an eighth aspect, there is provided a process for
imgraving the viscosity index of a dewaxed product of waxy hydrocarbon
fee(gi)s %%grr)]{)rising contacting a waxy hydrocarbon feed under isomerization

dewakify cEMURRITRIRRradedIpee basstishg salainirnafyisealain which the
sieyedradndind IHapelrgy Rpefemoeakiignetiad lpagt AIoWol A/ofldiiNs less than

et M TSR SO PR CRAERL AL BRE g S(very
saislfingg tetroradéat telemtht or mixture thereof, and having, after

calcination, the X-ray diffraction lines of Table Il, as follows: TABLE I

Calcined SSZ-75 2 Theta d-spacing (Angstroms) Relativelntegrated
In a iﬁ{@ﬁgﬁ?q%)there is provided a process for catalytically dewaxing a hydrocarbon oil

feedstock boiling above about 350°F (177°C) and containing straight chain and slightly
branched chain hydrocarbons comprising contacting said hydrocarbon cil feedstock in the
presence of added hydrogen gas at a hydrogen pressure of about 15-3000 psi {(0.103-20.7
MPa) under dewaxing conditions with a catalyst comprising a crystalline molecutar sieve
having STi topology, a mole ratio of at least about 14 of (1) an oxide of a first tetravalent
element to (2) an oxide of a irivalent element, pentavalent element, second tetravalent
element which is different from said first tetravalent element or mixture thereof, and having,

after calcination, the X-ray diffraction lines of Table Il, as follows:

TABLE I
Calcined S8Z-75

2 Theta d-spacing (Angstroms) Relative Integraied intensity

(%)
8.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
19.38 4.58 W
21.03 4,22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.18 2.86 W

@101,

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W{weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

-11-



9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03
4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) +
0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)

Is between 40 and 60; VS(very strong) is greater than 60.
In an eleventh aspect, there is provided a process for preparing a lubricating oil which

comprises:
(a) hydrocracking in a hydrocracking zone a hydrocarbonaceous feedstock to obtain

an effluent comprising a hydrocracked oii, and

(b) catalytically dewaxing said effluent comprising hydrocracked oil at a temperature of
at least about 400°F {204°C) and at a pressure of from about 15 psig to about

3000 psig (0.103 to 20.7MPa gauge) in the presence of added hydrogen gas with a
catalyst comprising a crystalline molecular sieve having ST topology and a mole ratio
of at least about 14 of (1) an oxide of a first tetravalent element to (2) an oxide of a
trivalent element, pentavalent element, second tetravalent element which is different
from said first tetravalent element or mixture thereof, and having, after calcination, the

X-ray diffraction lines of Table H, as follows:

TABLE {}
Calcined 8872-75

2 Thela d-spacing {Angsiroms) Relative Integrated
Intensity (%)
9.64 917 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
10.38 4.58 W
21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
@+ 0.1.

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W{weak) is less than
20; M{medium) is between 20 and 40; S(strong) is between 40 and 80; VS(very

strong) is greater than 60.

-1j-



In a ninth aspect, there is provided a process for producing a 020. lube oll
from a 020+ olefin feed comprising isomerizing said olefin feed under
isomerization conditions over a catalyst comprising a crystalline molecular
sieve having STI topology, a mole ratio of at least about 14 of (1) an oxide
of a first tetravalent element to (2) an oxide of a trivalent element,
pentavalent element, second tetravalent element which is different from
In a saddffiratpetravadentcieoveltdor modese fthvdseoisamelihaviagasiftgra raffinate
com;ﬁ%ﬁc#%% %éaﬁ@%qf fractn @hlmgn-@@?al&dgﬁ W@W&eﬂ_ ORIFilomerization

heta d-spacing (Angstroms) Relative Integrated

dewaifshsrydigors Wil wog'glysto Y RIBEa/ACIGEE B89 8EY T 3aKng ST!
topold§y38 8 WMtz b0 kad W3R 35 &.01) Mr5:24 19 a first tetravalent element to (2)

an oxide of a trivalent element, pentavalent element, second tetravalent element which is
different from said first tetravalent element or mixture thereof, and having, after calcination,

the X-ray diffraction lines of Table !, as follows:

TABLE IL
Calcined 552-75

2 Theta d-spacing (Angsfroms) Relative Integrated
Intensity {%)
9.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
19.38 4.58 wW
21.03 4.22 W
22.35 3.87 M-3
24.18 3.68 W
28.37 3.14 W
30.16 2.96 W
@+ 0.1.

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In a thirteenth aspect, there is provided a process for separating gasses using a
membrane containing a molecular sieve, the improvement comprising using as the
molecular sieve a crystalline molecular sieve having ST1 topology, having a mole ratio of at

least 15 of (1) an oxide of a first tetravalent element to (2)

1k -



3.68 3.14 W 28.37 W 30.16 2.96 W (a) + 0.1. (b) The X-ray patterns
provided are based on a relative intensity scale in which the strongest line
in the X-ray pattern is assigned a value of 100: W(weak) is less than 20;
M(medium) is between 20 and 40; S(strong) is between 40 and 60;
VS(very strong) is greater than 60. In a tenth aspect, there is provided a
process for catalytically dewaxing a hydrocarbon oil feedstock boiling

ADPNR APOHY %?%'Feﬁ%%@eﬂ%&%%@ﬂge%@mt SOYR A SO clement which

branched chain hydrocarbons comprising contacting said hydrocarbon oil
f@e@lﬁﬁf@l@fuﬁffﬁb%f%é’é‘"ﬁé%"@ﬁ’élﬂ%&*ﬁ&}‘t?r@d%ﬁ‘"@ﬁg%t%elﬁ%froﬁ%hﬁ%ﬁ@ef
afaabiostich 18000851 dPrkoteAtine Mt a)anndry sefywotrg conditions with a
catalyst comprising a crystalline molecular sieve having STI topology, a
mole ratio of at least about 14 of (1) an oxide of a first tetravalent element
to (2) an oxide of a trivalent elemehtHdntavalent element, second
tetravalent element which is diffgrentfremzsaig first tetravalent element or
mixture thereof, and having, after calcination, the X-ray diffraction lines of
Table 11, as follows: TABLE Il Calcined SSZ-75 2 Thetad-spacing

(Angafforis) Relative Integizeiddritemsityon®s) 9.64 9. RAMING: 0B @8IME
10.06 8.79 M 13.14 6,73 W 9.38 Intensity (%)
9.64 9.17 W

9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
@+ 0.1

® The X-ray patierns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weazk]) is less than
20; M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In a fourteenth aspect, there is provided a process for producing methylamine or
dimethylamine comprising reacting methanol, dimethyl ether or a mixiure thereof and
ammonia in the gasecus phase in the presence of a catalyst comprising a crystalline
molecular sieve having STI topology, having a mole ratio of at least 15 of (1) an oxide of a
first tetravalent element fo (2) an oxide of a frivalent element, pentavalent element, second
tetravalent element which is different from said first {etravalent element or mixture thereof,

and having, after calcination, the X-ray diffraction lines of Table [, as follows:

w 10w



4.58 W 21.03 4.22 22.35 3.97 -S 24.193.68 W 28.37 3.14 W 30.16 2.96
(@) 0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
is between 40 and 60; VS(very strong) is greater than 60. In an eleventh
aspect, there is provided a proces3A&tfréparing a lubricating oil which
comprises: (a) hydrocracking @a%mggrggﬁglgng zZone a
hydrocarbonaceous feedstock to obtain an effluent comprising a
hydrocracked oil; and (b) catalytically dewaxing said effluent comprising

hydrocragked oil at a
pressure of from abol

teraperating (ehablrast pbout 40Qim(RB4()nsied a
ut 15 psig to about 3000 psig (0.105%ten2@y/MPa

gaugey.grvthe presenc

e of addedthydrogen gas with a catalystfcomprising

a crystafline molecula

r sieve havih85TI topolog

and a moleJ/&atio of at

least &Rt 14 of (1) ¢

an oxide of &.fifst tetravalent element to ¥2) an oxide

of a trivaldnt element

pentavalerft Element, sec

nd tetravaleMY element

which!f& fifferent from said first tétffalent elem

nt or mixturdthereof, and

Rffraction lin

hﬂ\/in?l:l &er calcinati
TABLEZ(PTalcined S

n, the X-ray
5Z-75 2 Th

é?ﬂ-cparinn (

s of Table Ily\he follows:
ngstroms) M-S

1g-(/
9.6

W

Re!at@f%ﬂﬁegrated Intensity. .!te%..,o) 9.17
28.37 314 —— w
30.16 2.96 W
@+ 0.1

®! The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W{weak) is less than

20; M(medium) is between 20 and 40; S{strong} is between 40 and 60; VS(very

strong) is greater tha

n 60.

In a fifteenth spect, there is provided a process for the reduction of oxides of nitrogen

contained in a gas stream wherein said process comprises contaciing the gas sfream with a

crystalline molecuiar sieve having ST1 topology and having a mole ratio of at least 15 of {1)

an oxide of a first tetravalent element to (2) an oxide of a trivalent element, pentavalent

element, second tefravalent element which is different from said first tetravalent element or

mixture thereof, and having, after calcination, the X-ray diffraction lines of Table ll, as

follows:
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W 9.958.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W
22.35 3.97 M-S 24.19 3,68 W 28.37 3.14 W 30.16 2.96 W (a) 0.1. (b)
The X-ray patterns provided are based on a relative intensity scale in
which the strongest line in the X-ray pattern is assigned a value of 100:
W(weak) is less than 20; M(medium) is between 20 and 40; S(strong) is
‘between 40 and 60; VS(very strong) is greater than 60. In a twelfth
aspect, there is provided a processr;@ isgmerization dewaxing a raffinate
comprising contacting said raffinate in the presence of added hydrogen
under isomerization dewaxing £t itha catalyst comprising a
crystalline molecular sieve having STI topology, a mole ratlo of at Ieast

ahAant 14 ada - of.-a-firct fgfra\:alnnf alemaoant to

aguyu = 1 \J.} all UA1 T 1 a Mol aAv ICIIL A2 B A1 LS AT U O
trlvaLI%rfh%nent pentava g Ut d Ltra&%%ﬁh
i i ¢ lbl letldle@llf.?Ulelllelll O ITIXWUre lIIEIB% dI?L
having giter calcination, the X- rag_ggnrdcuon limesof Tabte thyas foltows:

10.06 8.79 ]

13.14 6.73 W

19.38 458 W

21.03 422 w

22.35 . 3.97 M-S

24.19 3.68 W

28.37 3.14 W

30.16 2.96 W

401,

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

In a sixteenth aspect, there is provided a process for treating a cold-start engine exhaust
gas stream containing hydrocarbons and other pollutants consisting of flowing said engine
exhaust gas stream over a molecular sieve bed which preferentially adsorbs the
hydrocarbons over water fo provide a first exhaust stream, and flowing the first exhaust gas
stream over a catalyst to convert any residual hydrocarbons and other pollutants contained
in the first exhaust gas stream to innocuous products and provide a treated exhaust stream
and discharging the treated exhaust stream into the atmosphere, the molecular sieve bed
comprising a crystaliine molecular sieve having ST1 topology, having a mole ratio of at least
15 of (1) an oxide of a first tetravalent element to (2) an oxide of a trivalent element,
pentavalent element, second tetravalent element which is different from said first tetravalent
element or mixture thereof, and having, after calcination, the X-ray diffraction lines of

Table Il as follows:

-1In -~



TABLE II. Calcined SSZ-75 2 Theta d-spac ng (Angstroms) Relative
Integrated Intensity (%) 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14
6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37

TABLE N
Calcined 382-75

2 Theta d-spacing {Angstroms) Relative Integrated
Intensity (%)
g.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
2419 3.68 W
28.37 3.14 W
30.16 2.96 W
®+ 0.1

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W{weak) is less than

20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

In a seventeenth aspect, there is provided a process for the production of light olefing

from a feedstock comprising an oxygenate or mixture of oxygenates, the process

comprising reacting the feedstock at effective conditions over a catalyst comprising a
crystalline molecular sieve having STi topology, having a mole ratio of at least 15 of (1) an
oxide of a first ietravalent element to (2) an oxide of a trivalent element, pentavalent
element, second tefravalent element which is different from said firet tetravalent element or

mixture thereof, and having, after calcination, the X-ray diffraction lines of Table li, as

follows:
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3.14 W 30.16 2.96 W (a) + 0.1. (b) The X-ray patterns provided are based
ona relative intensity scale in which the strongest line in the X-ray pattern
is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
greater than 60. In a thirteenth aspect, there is provided a process for
_separating gasses using a membrane qu@aming a molecular sieve, the
improvement comprising using as the mol ve a crystalline
molecular sieve having STI topologg H:é\f ﬁ;éjéazr{n?) e ratio o>f/ at least 15 of
(1) an oxide of a first tetravalent element to (2) an oxide of a trivalent

o

plement; PSfifaIent element SECRTENRIGIAISICM N RAINAS niegraled
Jifferent fromrsard first tetravalent element or mixture thereof, pinshbiay (98

after calcimagign, the X-ray giffraction ligeg of Table Il, as follows: TABLE I

Catcmed S§Zg#5 2 Theta cSp-a-i (Angsteams) Relativeintegrated VS

—_— e~ A

Intensityffol{g.64 9.17 W 9.95 8.88 VS 4096 8.79 M 13.14 6.73 W 18.38

458 13.14 6.73 W
19.38 458 W
21.03 422 W
22 35 3.97 M-S
2419 3.68 w
28.37 3.14 W
30.16 2.96 W

@4+ 0.1,

®) The X-ray patterns provided are based on a relative intensity scale in which the

strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than

20: M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

The present disclosure is directed to a family of crystalline molecular sieves with

unique properties, referred to herein as “molecular sieve SSZ-75" or simply “SSZ-
75" §SZ-75 has the framework fopology designated "STI" by the IZA. Materials

having the ST topology include naturally occurring stilbite and the zeolite

designated TNU-10. Stilbite is disclosed in Breck, Zeolite Molecular Sieves, 1984,

Robert E. Krieger Publishing Company where it is reported that stilbite has a

typical silica/alumina mole ratio of 5.2. TNU-10 is reported in Hong et al., J. AM.
CHEM. SOC. 2004, 128, 5817-5826 as having a silica/alumina mole ratio of about

14. When attempts were made to 11°2

_]_pu



21.03 4.22 22.353.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (3
+ 0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)

is hednaan 40088l @PaViR(rRN o Ralds OtRatsFJhAB S dAdRUFBRAthan

aspect, there is provided a process for producing methylamine or

dird IR & BRSIHSRE- reacting methanol, dimethyl ether or a mixture
thereof and ammonia in the gaseous phase in the presence of a catalyst
comprising a crystalline molecular sieve having STI topolc_)gy, having a

molfe P&GETERACR 24N BIBMBseR kv IS tRrtsia RIRYIEER mERER (H)e
an euike b SiRAleBIRTENLIBSSRYRIaN element sesrNG tRievalessst 15 of

element which is different from said first tetravalent element or mixture

thelrbbR e drafing lisHdpEAHatbRlame N oy diffaciininbs Bfvrien glement,

as freliaurs| it Bldmi Halains A PREA R INaELAP AR (SRESERIABIom said

Relativelntegrated 1t W 9.64 9.17
first tetravalent element or mixture thereof. The SSZ7-75 molecular sieve has,

after calcination, the X-ray diffraction lines of Table ii. It should be noted that
the phrase "mole ratio of at least 15" includes the case where there is no
oxide (2), i.e., the mole ratio of oxide (1) to oxide (2) is infinity. In that case

the molecular sieve is comprised of essentially all silicon oxide.

The present disclosure also provides a crystalline molecular sieve having ST
topology and having a mole ratio of at least 15 of (1) silicon oxide to (2) an
oxide selected from aluminum oxide, gallium oxide, iron oxide, boron oxide,
titanium oxide, indium oxide and mixtures thereof. The SSZ-75 molecular

sieve has, after calcination, the X-ray diffraction lines of Table 1.

The present disclosure further provides such a crystalline molecular sieve
having a composition comprising, as synthesized and in the anhydrous state,

in terms of mole ratios the following:

Si02/ X0y atieast 15 (i.e., 15 - infinity)
Mo / SiO; 0 -0.03

Q7 8i0; 0.02 -0.08

F / Si0O; 0.01-0.04

wherein X is aluminum, gallium, iron, boron, titanium, indium and mixtures
thereof, cis1or2;dis 2when cis 1 (i.e., W is tetravalent) or d is 3 or 5 when
cis 2 (i.e., d is 3 when W is trivalent or 5 when W is pentavalent), M is an

alkali metal cation, alkaline earth metal cation or mixtures thereof; n is the



9.958.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W
22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) + 0.1 (b)
The X-ray patterns provided are based on a relative intensity scale in
which the strongest line in the X-ray pattern is assigned a value of 100:

Wik dsoess (han 268 Mraediumpirabeiwsama0iand 40 \biakang) is
between 40 and 60; VS(very strong) is greater than 60. In a fifteenth

spBYFrofidiRireinakienAnd feSs 3P HE reduction of oxides of nitrogen

contained in a gas stream wherein said process comprises contacting the
gas stream with a crystalline molecular sieve having STI topolo nd

hatiig RTIMGREAID JA IR W TR HPAH TR JPAIRRI RetPR il Od of

eleinanitod2) aryentio ohatdvialerbelemsnb pentapaleinbelementing under
second tetravalent element which is F(1j‘ii§‘f<(§i[?nt from said igrst travalent
L f L

el EANQELFO RLRBE g ey, Atd) SlichmRsi antkgapurce(s) of
diffretien inesiabTgblputh axitedlonss HeRL Bdton oxide, titanium oxide, indium

oxide and mixtures thereof, (3) fluoride ions and (4) a structure directing
agent comprising a tetramethylene-1,4-bis-(N-methylpyrrolidinium} dication.
The present disclosure includes such a method wherein the crystaliine
material has STi topology and wherein the molecular sieve has, after

calcination, the X-ray diffraction lines of Table il.

The present disclosure includes such a method of preparing a crystalline

material which uses a reaction mixture comprising (in terms of mole ratios),

the following:
Si0y [ X0 at least 15 (i.e., 15 - infinity)
OH-/ Si0; 0.20-0.80
Q/ SiO; 0.20-0.80
My / SiOs 0-0.04
H,O / SiO, 2-10
HF / SiO; 0.20-0.80

wherein X is aluminum, gallium, iron, boron, titanium, indium and mixtures
thereof, ais1or2, bis2when ais 1 {i.e.,, W is tetravalent); bis 3whenais 2
(i.e., W is trivalent), M is an alkali metal cation, alkaline earth metal cation or
mixtures thereof; n is the valence of M(i.e., 1or2); and Q is a

tetramethylene-1,4-bis-(N-methylpyrrolidinium) dication.

In accordance with the present disclosure there is provided a process for
converting hydrocarbons comprising contacting a hydrocarbonaceous feed at

hydrocarbon converting conditions with a catalyst comprising a crystalline

3



Calcined 557-75 2 Theta d-spacing (Angstroms) Relative | nteg rated

Intensit'Y 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38

458 W 21.03 4.22 W 22.353.97 M S 24.19 3.68 28.37 3.14
molecular sieve having STI topology and having a mole ratio of at ieast 15 of
(1) an oxide of a first tetravalent element to (2) an oxide of a trivalent element,
pentavalent element, second tetravalent element which is different from said
first tetravalent element or mixture thereof. SSZ-75 has, after calcination, the
X-ray diffraction lines of Table il. It should be noted that the phrase "mole
ratio of at least 15" includes the case where there is no oxide (2), i.e., the
mole ratio of oxide (1) to oxide (2) is infinity. In that case the molecular sieve
is comprised of essentially all silicon oxide. The molecular sieve may be
predominantly in the hydrogen form. It may also be substantially free of

acidity.

Further provided by the present disclosure is a hydrocracking process
comprising contacting a hydrocarbon feedstock under hydrocracking
conditions with a catalyst comprising the molecular sieve of this disclosure,

preferably predominantly in the hydrogen form.

Also included in this disclosure is a process for increasing the octane of a
hydrocarbon feedstock to produce a product having an increased aromatics
content comprising contacting a hydrocarbonaceous feedstock which
comprises normal and slightly branched hydrocarbons having a boiling range
above about 40°C and less than about 200°C, under aromatic conversion
conditions with a catalyst comprising the molecular sieve of this disclosure
made substantially free of acidity by neutralizing said molecular sieve with a
basic metal. Also provided in this disclosure is such a process wherein the

molecular sieve contains a Group Vlil metal component.

Also provided by the present disclosure is a catalytic cracking process
comprising contacting a hydrocarbon feedstock in a reaction zone under
catalytic cracking conditions in the absence of added hydrogen with a catalyst
comprising the molecular sieve of this disclosure, preferably predominantly in
the hydrogen form. Also included in this disclosure is such a catalytic
cracking process wherein the catalyst additionally comprises a large pore

crystalline cracking component.



30.16 2.96 (a) + 0.1. (b) The X-ray patterns provided are based on a
relative intensity scale in which the strongest line in the X-ray pattern is
assigned a value of 100: W(weak) is less than 20; M(medium) is between
20 and 40; S(strong) is between 40 and 60; VS(very strong) is greater
than 60. In a sixteenth aspect, there is provided a process for treating a
cold-start engine exhaust gas stream containin ié\g{[drocarbons and other

poliHaRS SR A BERIAESS 4 R RIMCERRNRG YR Sire lon 50grd12ing G fo Cr
m@@@t&@éﬁi@;\é@,b@;siwmigﬁxgrﬁiat@atiaﬁyaa‘@wm@ﬂmhydwmmm@ary branched
water to provide a first exhaust stream, and flowing the first exhaust .
1Al SrePUIGRATRRES UaReE AP RITB e BERS bbb o mPrising
polhiantsisantaresindhenfir st exhiaust gesateimieinotumsy/drodtietsiydrogen

g o SSEl S alst sten ad S 0 Ve et v

crysisdine reflestibrievehaving Satdhpolegy baviagaaddle satteahdir mixture
least 15 of (1) an oxide of a first tetravalent element to (2) an oxide of
z ‘f R e

iR ARYALTH, (ISR lhIRPTSEEsh e Te af\&ﬁenrtoagm

is di.fferent from s.aid _first tetravalent .elem(.ent or mixture thereof, and

R e A e L on I TR B R romatc

Relgtivetaiegratedichntensiiyb648ndcih§.0hd:88 131006 adidhs at least a

13h%gigr'7e?§<ggslsgb %ﬁ 'gsgo\r/nvatic hydrocarbon with a C; to Cyg olefin under at least
partial liquid phase conditions and in the presence of a catalyst comprising the
molecular sieve of this disclosure, preferably predominantly in the hydrogen
form The olefin may be a C; to C,4 olefin, and the aromatic hydrocarbon and
olefin may be present in a molar ratio of about 4:1 to about 20:1, respectively
The aromatic hydrocarbon may be selected from the group consisting of
benzene, foluene, ethylbenzene, xylene, naphthalene, naphthalene

derivatives, dimethylnaphthalene or mixtures thereof.

Further provided in accordance with this disclosure is a process for
transalkylating an aromatic hydrocarbon which comprises contacting under
transalkylating conditions an aromatic hydrocarbon with a polyalkyl aromatic
hydrocarbon under at least partial liquid phase conditions and in the presence
of a catalyst comprising the molecular sieve of this disclosure, preferably
predominantly in the hydrogen form. The aromatic hydrocarbon and the
polyalkyl aromatic hydrocarbon may be present in a molar ratio of from about

1:1 to about 25:1, respectively.

The aromatic hydrocarbon may be selected from the group consisting of
benzene, toluene, ethylbenzene, xylene, or mixtures thereof, and the

polyatkyl aromatic hydrocarbon may be a dialkylbenzene.



21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W
(@) + 0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
is between 40 and 60; VS(very strong) is greater than 60. In a
seventeenth aspect, there is provided a process for the production of Ii%]t

oleTHENFSTATR YA R ABFIERY &S Gk RSBRARS & RRR(F prafins
OXYGSRRIESs NRIEHASESS GOBEISHSCIRRCHBIAIR fepsistodontinfte@ivlich cause

conditions over a catal%/st comprising a crystalline molecular sieve havin

STRBEHRRY? AHG BRI Tl B YAl nEP S Y RS BT godlar
tetiavalent glrraentiiadd aexika )& thmientrleBant meptavate™d compound

element, second tetravalent element which is different from said first
tetPh\al R IRRTRE or mixture thereof, and having, after calcination, the
X-ray diffraction lines of Table I, as follows: TABLE Il Calcined SSZ-75 2

Theta d-spacinq (A_ngstr,oms) Relative Integrated Intensit% 9.64 9.17 W
9.dg agggrdance wit this disclosure there is also provided a process for

isomerizing olefins comprising contacting said olefin under conditions which
cause isomerization of the olefin with a catalyst comprising the molecular

sieve of this disclosure.

Further provided in accordance with this disclosure is a process for isomerizing
an isomerization feed comprising an aromatic Cg stream of xylene isomers or
mixtures of xylene isomers and ethylbenzene, wherein a more nearly
equilibrium ratio of ortho-, meta- and para-xylenes is obtained, said process
comprising contacting said feed under isomerization conditions with a catalyst

comprising the molecular sieve of this disclosure.

The present disclosure further provides a process for oligomerizing olefins
comprising contacting an olefin feed under oligomerization conditions with a

catalyst comprising the molecuilar sieve of this disclosure.

This disclosure also provides a process for converting oxygenated
hydrocarbons comprising contacting said oxygenated hydrocarbon with a
catalyst comprising the molecular sieve of this disclosure under conditions to
produce liquid products. The oxygenated hydrocarbon may be a lower

alcohol.
Further provided in accordance with the present disclosure is a process for
the production of higher molecular weight hydrocarbons from lower molecular

weight hydrocarbons comprising the steps of
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VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97
M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) + 0.1. (Ic) The X-ray
patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is
less than20; Mimediuom dsibelueena@dazc 4e 29 strengiie tdtweeright

and 60; VS(very strong) is greater.than 60. The, present.disclosure is. .
directed to a fa#?’lé%f%ﬁ?&amﬁ@ BI8E AP saig\(?egovr&l%cdﬂ%%é)%ur%%éé}E}essefld
referred to hereigs Uimidte DlartsigneSBZA7S)dhskigphp S8BT WBS 2325

has the framework topology designated "STI" by the IZA. Materia ing..
the _STI topolog?qg‘f’épﬁet?eaﬁgtﬁrmé @%ﬂ??i%@a lls(fﬁ%l} Oé}nndﬁﬁgpzaﬁﬁté% Q%U&tmg
designated TNh2QoStibitels ditataseidin Breéci;aZbolitédviohégbtsrmolecular
Sieves, 1984, Robert E. Krieger Publishing Company where it is reported

that stilbite hasg?ﬁ%?&%lygﬂ%%épfmninaan%ole ratio of 5.2. TNU-10 is

reported (ip)HongitHdrbwind Mo @HEM .r&@00 20012 6)i5847-5826 s weight

having a silica/%llsjﬁina r%ole rati of.abo% 1a4mWhen attempts were made

to 112 increase XHESRCAAGRINA Mote ratio in the product, materials

other than TNU-10 were produced.
The present disclosure further provides a process for hydrogenating a
hydrocarbon feed containing unsaturated hydrocarbons, the process
comprising contacting the feed and hydrogen under conditions which cause
hydrogenation with a catalyst comprising the molecular sieve of this disclosure.
The catalyst can also contain metals, salts or complexes wherein the metal is
selected from the group consisting of piatinum, palladium, rhodium, iridium or
combinations thereof, or the group consisting of nickel, molybdenum, cobalt,
tungsten, titanium, chromium, vanadium, rhenium, manganese and

combinations thereof,

The present disclosure also provides a catalyst composition for promoting
polymerization of 1-olefins, said composition comprising
(A)  acrystalline molecular sieve having a mole ratio of at least 15 of
(1) an oxide of a first tetravalent element to (2) an oxide of a
trivalent element, pentavalent element, second tetravalent
element which is different from said first tetravalent element or
mixture thereof and having, after calcination, the X-ray

diffraction lines of Table l; and
(B)  an organotitanium or organochromium compound.
Also provided is a process for polymerizing 1-olefins, which process

comprises contacting 1-olefin monomer with a catalytically effective amount of

a catalyst composition comprising



In accordance with the present disclosure there is provided a crystalline
molecular sieve having STI topology and having a mole ratio of at least 15

of (1) an oxide of a first tetravalent element to (2) an oxide of a trivalent
element, pentavalent element, second tetravalent element which is

different from said first tetravalent element or mixture thereof. The SSZ-75
moleculdisieveahaystetore atietidar, sevx hayianrameatele iads of fhiaast 15 of
I 1t should be pofed, RaKS PRSP relaRIHPALAKRRRS 15/ nebidas of a
the case where'there Is no oxide (2), I.e., the mole ratio of oxide (1) to

oxide (2) is infiriityalerthataraes teenionaiant rve s corfpngdgisavalent
essentially all S%ﬁ%?@e%'%gmﬁs%ﬂ%‘?gﬁﬁm%éﬁ% A9 EXA8SH element or
crystalline molecular sieve havmg STl topology and having a mole ratio of

at least 15 of (Upéiticentbricete (@) avingdeticaisinmornalbmirdsy

oxide, gallium oxide, .ir gse Ipqré:!ﬂé)ﬁi%(gitanium oxide, indium oxide
and mixtures th@rﬁ%ﬁl&ﬁ?’eﬂé 2-075 molecular sieve has, after calcination,

the X-ray diffraction lines of Table Il. The present disclosure further

provides siich a6 SIppR EIEGHATSHRS RN FUBRESIIAR,
comprish@g‘? asaggﬁn}tsﬁ shz%%%ﬂd in the %ydrous state, inﬁﬁeﬁrsms of mole
ratios the following: Si02/ XcOd at least 15 (i.e., 15 - infin y) M21n Si02 O -
0-03 R/ SRA005 0B Lo hFAL RO AIGLEN SRl I SRR re
iron, boron, titanium, indium and mixtures thereof, cis 1 or 2; dis 2 when
¢ isultgbie, fov igitediagatent popaasionis pakmerzetpa repdignynthan -olefin
is frivalent en W is pentavalent), M is an alkali metal cation,
allﬁﬁﬁesgae?t@ﬁﬁ/é%al cation or mixtures thereof; n is the valence of M (i.e.,

1 or 2); Q is a tetramethylene-1,4-bis-(N-methyl pyrrolidinium) dication and

F s “g{) pﬁ'&%&&%ﬂf’@%@r@w&lﬁagg wih ispigsaBtaisclasmisisimy

metho reparing a crystalline' material, said method comprisin

i rising
covnatdntngraibyrosaiioatice eaiad s ar eSS LiRasit g catalyst
(2). 8 RBHESS4S) RhATHRY T SN ERRILYD RXiHRg N @i 8P aRCX IR e ratio

titanium oxide, indium oxide and mixtures thereo%, (3% fluoride ions and (4)
a Sﬁ@@ﬁ@,@aﬁ@@ghé%gém b@mgﬁgﬁgaéa first tetravalent element to (2) an oxide

etametOuIene chetrtds: (NEneillexirakidiunm b dicripre tFagaRsaseMment which

t
disclosure includes such a method wherein the crystalline material has

Sis @Wifersay Hamwrisdirstretrayrienke'sBes Has X edRFEgabn Rfamolecular
X-tay ditfragtion lings obhahie Unfiperrrsayliiselaseieincludes such a

method of preparing a crystalline material which uses a reaction mixture
comprising (in terms of mole ratios), the following: Si02 / Xa0b at least 15
(i-6 PR QKo GG HHSAQ IR Edlty MR &R BRd
-0.04 HBO / SI02 2-10 HF / Si02 0.20 - 0.80 wherein X is aluminum,

gaiioeiu o, warsHERFaRARdRAA SREMRKAINGSCRRIRBINE RWSMY2, b is

2 wWhanadsobh Red\isdstavaRI R dxienmyischiditio intiivabend)yst

M is an alkali metal cation, alkaline earth metal cation or m|f<tures thereof; .

n i§Qﬁ§90i§iéﬁc%(6ﬁ/§ﬁ9({il.‘€.‘? @@}%gtgﬁgsev% having ST1 topology and a mole ratio

tetrametbyigngdud-tissNmgHylaye dfdimusn ) slieatinanirreserdandg) an oxide
with the present disclosure there is provided a process for conveg'

tl :
Py K0S LI PEBHRUEIRT & R Bl BERaL SIS YahF Iment which
hyrogachon: seveartingrpenditians eHhealepataly ot caipiisitigepcry stiiine
molecular sieve having STI topology and haying a mole ratio of at least 15
of (IPes PRIVl RrRrAD S EReARRY (‘%ﬁ&ﬁ BN 8Pa RUfent
element, pentavalent element, second tetravalent element which is
different from said first tetravalent ﬂfraent or mixture there?f. 882&75.rtl1a%, Coon lube
aftEH BRI GHEOX iy RARFEHSHSRREF 12BIR P R0 BR TGt &~
thasithe RhERSS,reRledtie otahipasirkpisineledes theatastafihdemthenel és
no oxide (2), i.e., the mole ratio of oxide (1) to oxide (2) is infinity. In that
case the molecular sieve is comprised of essentially all silicon oxide. The
molecular sieve may be predominantly inthe hydrogen form. It may also
be substantially free of acidity. Further provided by the present disclosure
is a hydrocracking process comprising contacting a hydrocarbon
feedstock under hydrocracking conditions with a catalyst comprising the

molecular sieve of this disclosure, preferably predominantly in the
hvdronen form Aleo inchiided in thie dicelociire ic a nrocace far incraacinA



This disclosure further provides an isomerization process for isomerizing
04 to 07 hydrocarbons, comprising contacting a feed having normal and
slightly branched 04 to 07 hydrocarbons under isomerizing conditions with
a catalyst comprising the molecular sieve of this invention, preferably

prederainzmiyn ritelifipagesr faroatdihet oiestitnieveysajibe molecular

[ ted with at least G 1 tal ferably plati . ;
SR s G e R T o
tepTRefrbine ies ivnpregnatinno{ 2he Goride \Oi brirtial cAtsel gravidiepkbyavalent

the present disclosure is a process for. alkylatin aromatic hyd bon
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exeess/afan aematiconydocrddemith 4102 tecl2utHefileurdepatieast

el ehacaeoun | s
BT OAEE I UL O (N RGO LA Bl e e

hydregen/fiormdiae olefin may be a 02 to 04 olefin, and the aromatic
hydrocarbon and olefin may be present in a molar ratio of about 4:1 to
about 20:1, respectively The aromatic hydrocarbon may be selected from

thegoupovahsisting pidveszee ctatiigtiealbtiidbendege Rytoearbon oil

hthal hthal ivati ' I ] ' '
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hydrocarbon may be selected from,the.ar Sisti

oA A B DGR B CF Mg oM ARk Dol
arefeaticriy deooanh tetnmesidie aldiakkyibenzére.difignsat povigeid Hysthis
disclosure is a process ta convert.paraffins to ar ' i qupgses

co B e el B i 2 o
argreatins iwithtly tathiy$tycbogeisiogrthe Thelestalstigvay sianigiistieasieone
saig catalyst comprisi ILi Ine, -gallium. or 2IngiR 5 first
e CB T s o T S B R O OoRerg a fs
isaraesigsigotefinsiogripisiniecotaasiteng said clefasinges covginons metal,
which,cause isgmerization olefin with a CODRFS NGt more
moﬁg(d,ugf'a?es?é)&e 813 tﬁg %?88%&53}%'8%%% provi e(? ?Qtt:éaccordancé Witlﬁ
thisitiseaslesliva hrotéss foolisonterisieeef omEritiaedd

comprising an aromatic 08 stream of xylene isomers or mixtures of xylene
isomers and ethylbenzene, wherein a more nearly equilibrium ratio of
orthibe preterdntisphrsuxg|ritseis poidirsda PARPBRSCESOEBRATHINY lubricating
contacting said f nder isomerization conditions with a catalyst
cor%ﬁwg}%tﬁggnﬁﬁg%%lar sieve of this disclosure. The present disclosure
further provides a process for oligomerizing olefins comprising contacting
an,olgfin feed HNeT-OIQMENZALAY FORYIHANRIWILR A GAELKRH LOBBHSIHEK to
theh%%fg;%%%%ﬁi%%ﬁe %(?l;%?ég gi%%’suare. This Eﬁgglosure also provides a
pradesirfancelfiveninepoxyideinatedigipetarienStopistising contacting

said oxygenated hydrocarbon with a catalyst comprising the molecular

sieve of this disclosure under conditions to produce liquid products. The
oxygéaitishiy deraxinm saisy efBue B weraceHyl. IeiperassAdel & 2
aceorianes WL e RieselslRclBpure A REPERRPCA R BEAUAIRA about

higher'molecular weight hydrocarbons from lower molecular weight
hydibeaitdnsaboripRityrsig $Eep8io @) iktkddaday Iabin easisReifof
a lower molecular weight hydrocarbon-containing gas and contacting said
gas in said zone under C2+ hydrocarbon%ynthesis conditions with the
catalyst and a metal or metal compound capable of converting the lower
molecular weight hydrocarbon to a higher molecular weight hydrocarbon;
and (b) withdrawing from said reaction zone a higher molecular weight

hydrocarbon-containing stream. The present disclosure further provides a
nrocreace for hvdronenatina 2 hvdrocarbon feed containina 1ineatiirated



catalytically dewaxing said effluent comprising hydrocracked oil at a
temperature of at least about 400F (204C) and at a pressure of from about
15 psig to about 3000 psig (0.103 to 20.7 MPa gauge) in the presence of
added hydrogen gas with a catalyst comprising a crystalline molecular

Siamaeﬁ@vip@r@értczjﬁé%m@atamwaﬁmdémg@astm!tijIegw sieve

oxide of a first tetravalent element to (2 de f I e
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element to (2) an oxide of a trivalent element, pentavalent element,
second tetravalent element which is different from said first tetravalent
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omﬁaiy@tmpmd&tamcbtﬂmtwméwpﬂhﬁ meletular sieve has, after
calcination, the X-ray diffraction lines of Table Il. In accordance with the
present disclosure there is provided a process for producing methylamine

or idimetbytmire witimirksing seatctisgiomiratod diipaiaidaspoimproved
mixtre tereol and apmenain e aasPRNS RIS BIAR eSS RS o dar
caPa{R/s‘t:’compHQ ga c%] ine mo r sieve having STI topology and
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rava nt wh erent froni said first tetravalent
eldrheat @rxrdmbfre ﬂretéetraméentoaaé@ﬂaﬂtst@\@ an axide hioldvalgabglement,

1200 yeAIe QLS SRR (2l A1 SR SRIRIRH [N soid
ox%ee ga IUm oxide, iron oxide, boron oxide, titanium oxide, indium oxide
antirstifetrasihotederTent polebilue sheenhd MHEIYaRHRIBIE Ve REVYe 2
diffra. téo fines ol %%'tet'e’s 4p S@ﬁ%ﬂ%@@t&t@)%%&a%%w@&e@ from

pI’OVI a process 1o the re uction of oxides of nltrogen contained in a

gasistmearmbiddsingslit provite, domsridde. dne i dd iR drearde, indium
Wi e s e AR e VBABG L RN d e RS, the
ratio of at least 15 of (1) an oxide of a first tetravalent element to (2) an

oxideaf diffrealéen btétﬁé}’ﬁtTﬁblﬂél/alent element, second tetravalent

element which is different from said first tetravalent element or mixture

thereof. The molecular sieve can have a mole ratio of at least 15 of (1)

silibvaesaréano@)vih Sxrr et EFReRHERIARTAS SXRIMIGHIRATASEER for
”Og.%ﬁgﬁmg;o Wt@lfﬁiﬁ@acst*%%ﬂﬁamﬂéwﬁ%@%dr@mmgsﬁhmabl

molecufar sieve has, after calcination, the X-ray diffraction lines of
TableRiThe helar famsisvie Mo ammeRaitibagBRedaiase in the
cobalt, copper, platinum, iron, chromium, manganese, nickel, zinc,
lanthanum, palladium, rhodium or mixturé§-thereof) capable of catalyzing
the reduction of the oxides of nitrogen, and the process may be conducted
in the presence of a stoichiometric excess of oxygen. In a preferred
embodiment, the gas stream is the exhaust stream of an internal

combustion engine. This disclosure generally relates to a process for
traatind an enAaine avhariet ectream and in narticiilar to a nrocece for



14"molecular sieve S67-75" or simply "SSZ-75". 16In preparing SS1,75, a
etramethylene-1,4-bis-(N-methylPyrrolidinium) 17dication is used as a
structure directing agent ("SDA"), also known as a 18 crystallization
template. The SDA useful for making SSZ-75 has the followi 19structure:
20 N(0-12)4 21.i 22Tetrantethylene-1,4-bis-(N-methylpyrrolidiniu ) dication
2$%@hee&ﬁ@obaﬂbatismmbi@@@ Mmtﬂhib@gmﬂbe\@hi@h FiepEwing ST

ion that 25 | t.det
%%Ese%a%vcé? g%)\((i)ne nmen%%l(fteﬁ%%ogen e. Sd? %OI‘I i%’ﬁé’é ldb?oor%? grst
andtrﬁmldenhmmm 1@ T2retatxidaltdte, fté{%mlb@éﬂm@té m@s@)@ﬁé
the like
leeg{nga en(fy (% ?ak?a ﬁtzeﬁ %‘ﬂt RieHs: g@ﬁf nl RS SIUGFGst

e use to 29provide roxide ion. Thus, it is
beaBmAalantlemmmhangeJWeﬂbmp@ aTmﬁud@q@manayf a mole

T Ig e e UMeRreh SN LYl ARe Y 02 o

pre ared by a Mmet similar’to that descrlbe Patent No,
5, 3661 dnSissteddutiambedes roooRidez dreereoidayiien Rt RdEs dndium

method fof ¢ Q{%Hﬁ%%gg%%%% iz nabickalelod. Rlalnhae AmRSRation, the

alkane compou atent No. 5,268,161, issued December 7,

1993 awkiichadisolvioea@metned!for preparing
1,3,3,8,8-pentarnethyl-3-azoniabicyclo[3.2.11octane 7cation. U.S. Patent

No. 5,166,111 and U.S. Patent No. 5,268.161 are 8incorporated by
referancertiersin iithéhedirensoreotheeisrarogidzds @W@ﬁ&ﬁ@(ﬂ fhye reduction
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source of alumln m oxide, gallium éxide, iron oxide, boron oxide
tlta:mumr@ad@antﬂchm@ihﬁemﬁi@amé@ﬁh@réﬁfmhﬁﬁé‘ndecu;ar sieve having

teteamet E&E@Sf%u ioh SN @%@Yﬁ%@f‘&{@é@?%% DAMIR8e of a first

présenc e 15 6SSZ-75 Is prepared from a reaction mixture
cotaseisagnireiemenbiar(@lean oxide of a trivalent element, pentavalent element,

second tetravalent element which is different from said first tetravalent

element or mixture thereof. The molecular sieve can have a mole ratio of at
least 15 of (1) silicon oxide to (2) an oxide selected from aluminum oxide,
gallium oxide, iron oxide, boron oxide, titanium oxide, indium oxide and
mixtures thereof. The molecular sieve has, after calcination, the X-ray
diffraction lines of Table ii. The molecular sieve may contain a metal or metal
ions (such as cobalt, copper, platinum, iron, chromium, manganese, nickel,
zing, lanthanum, palladium, rhodium or mixtures thereof) capable of catalyzing
the reduction of the oxides of nitrogen, and the process may be conducted in
the presence of a stoichiometric excess of oxygen. In a preferred embodiment,

the gas stream is the exhaust stream of an internal combustion engine.

This disclosure generally relates to a process for treating an engine exhaust
stream and in particular to a process for minimizing emissions during the cold
start operation of an engine. Accordingly, the present disclosure provides a
process for treating a coid-start engine exhaust gas stream containing

hydrocarbons and other poliutants consisting of flowing said engine exhaust

11~



17ratios, the following: 18 19 20 21 22 23 24 25 26 7 28 29where X is
aluminum, gallium, iron, boron, tium, indium and mixtures thereof, ais 1
m2, bis 2 when ais 1 (i.e., W is tetravalent); b is 3when ais 2 31(i.e., W
is trivalent), M is an alkali metal cation, alkaline earth metal cation or

3gmidyresthereet fﬁn@ié‘&@i‘éﬁ'ﬁ@% @fehﬂv@i'ﬁc;hlp@é@)‘@immy adsorbs the
tetrarnethylene-1,4- 33bis- met oI|d| ) tion and Fﬁs
AAERCARORS AYRSAESBUL ﬂ‘{é"é ?&1&%@% e degno the

mﬂ%&lﬂr@xﬁa&siéa%Tsm%éﬂe@nért@aéém&ﬁa/ @@Wbm@ ratitdoah ibelrocarbons

infinity, i.e., there is no X.,0() 3in the reaction |xt re Thl‘g resu ts ina

A B SIS R R A E I L 068 R et

?eln SsSent L\R/
alhalisenoxiieprsvieessitlbealbrnsilieas m%mmbemmmme treated

SR AR AT AR S S i
g%ng&ggﬁﬂﬁggal@hé@éaz@@ mm@@umolsaamwingssmtmsafgmmod having
RIS LAILECED LS SoLRNGH SARAhG (1w SURIE Sforient to (2
13%\'@%@%% @s)a’#eﬁﬁt@reeérémf p@mmammmmmgaemmmdeeament
oxelaieembeor{’? \glhoa)c(:li'(}j?s g&%glrlérr?t ?;')E).gnes.aqg IHens]t %l{gaevalent element or mixture
thereof. The molecular sieve can have a mole ratio of at least 15 of (1) silicon
oxide to (2) an oxide selected from aluminum oxide, gallium oxide, iron oxide,
boron oxide, titanium oxide, indium oxide and mixtures thereof. The
molecular sieve has the ST framework topology. It has, after calcination, the

X-ray diffraction lines of Table IL.

The present disclosure further provides such a process wherein the engine is
an internal combustion engine, including automobile engines, which can be

fueled by a hydrocarbonaceous fuel.

Also provided by the present disclosure is such a process wherein the
molecular sieve has deposited on it a metal selected from the group

consisting of platinum, palladium, rhodium, ruthenium, and mixtures thereof.

The present disclosure relates to a process for the production of light olefins
comprising olefins having from 2 to 4 carbon atoms per molecule from an
oxygenate feedstock. The process comprises passing the oxygenate
feedstock to an oxygenate conversion zone containing a molecular sieve

catalyst to produce a light olefin stream.

Thus, in accordance with the present disclosure there is provided a process
for the production of light olefins from a feedstock comprising an oxygenate

or mixture of oxygenates, the process comprising reacting the feedstock at

12—



15and mixtures thereof, (3) asource of fluoride ion and (4) a
16tetramethylene-1,4-bis-(N-methylpyrrolidiniurn) dication 17having an

anionic counterion which isnot detrimental to the 18 formati /153:,%&77%7{}210
WOAREHG%the aqueous solution under conditions k cien to gg

formcrystals of 881-75; and 21(c)recovering the crystals of SSZ-75. 22

23The reaction mixture is maintained at an elevated temperature until the

24crystaiciol e:GGhy biare formigsl. chhetsidrothapsialioy staltigdbdo pieye:

usually 25 ¢ R REGSSH S 8L SRIMPIRABABxide of 4
A :

bétween preférably between 135C and 180C, The

CRystiBAaBAVBIENG & TRy iR G PSR R ARVE fa%ﬁé?ﬁaffﬁ‘?e?@.f&mg?’ﬁain
akout:R:Aays i:abauid@idayseTbat moldcidaifievs fray brdftepared

uging, nglld\{ S negeg‘i%%? 9!@%@'&?{9&%& UHng M@é&%@%%}é’r@n have a mole

crysta Ization ste crystals can be 32allowed to n
s@ontm@mwwwm@f@a@ereﬁwméo LR é@%%%ﬁ}@tﬁi%é‘“m
seed majerighisan beigsvaniageieysdrdesréaditgriine tride- i8dium oxide and

cessary for compl C addition, seeslipg,can
Iegad plloR- 1 r¥ |né’?8§’a“7"‘s°edeg%‘?ufw S‘%%H?pgr%g%?:}tg gb%g{l%}e&d by promoting tr?e/
néiclediitacaaniies fSrhaatioh of SSZ-75 over any undesired phases.

VWhen used as 4seeds, SSZ 75 crystals are added in an amount between

3 icand 10% of the th g era; g?ggﬁva;e%&eg@@&@m e.g.

a; used in the reac on SIXEUTS nce the molecular sieve crystals

hqve far Ws&? inolddrpauichissenaraied Biremvihedsgsatinn mixre by
standard mechanical s%%eaﬁ ';lon tec n;g&%%ﬁch as filtration. The crystals
dfe wARRSTHR SRS dfeg to 150-t for from 8 to 24
heurs, to obtain the as-synthesized SSZ-75 crystals. 12The drying step

Gan bg, neroImedal VB0 RIEHEIMASRELS ALUIARMEaBIHTRolidinium)
17  dication is used as a structure directing agent {*SDAY, also known as a
18 arystalization template. The SOA usefut for making $52-75 hag the following

1¢  struciure)

20
[/\ v \ /\j e
X e {Gi'fz)é_"'"“"N
21 S - N\
22 Tetramethylene-1,4-bis-(N-methylpyrrolidinium) dication
23

94 The SDA dication is-associated with anions (X)) which may bs any anion that
55 is not detfimental to the formation of the 58Z-75. Representative anions

26 ingluge halogen; e.9.. fluoride, chiotide, bromide and iodide, hydroxide,

27  apetate. sulfate, tetrafiuoroborate, carboxylate, and the fike. Hydroxide s the
28  most preferred anion, The structure directing agent (SDA)Y may be used to
2% :emvide' nydrowide fon. Thus, itis beneficial to ion exchange, for eéxample, 8
30 halide to hydroxide jon.
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13 14SSZ-75 as prepared has the X-ray diffraction lines of Table | below.
SSZ-75 has a composition, as synthesized (i.e" prior to removal of the
‘?(?%J e SSZ-75) and in the anhydrous state, comprisi {9

owmg In terms of 17mole ratios); 18 198102/ XOat least §Y [§2007/070210

,infinity) 20M21n SiO0- 003 21Q Si020 02 - 0 08 22F Si020.01 -0.04
24wherein X is aluminum, gallium, iron, boron, titanium, indium and
mixturBs:25seneblyiens-1, o tNis @ tviienrolisidifie. (\Wdsce tavatentper d
is8 0&359%1@8 %%%&%@Wﬂ W fﬁd@é@k‘?!&%@rsé WBEBMLIE No. 5,168,111,

pentavale ali metal cation, alkaline earth metal cation or mixtures

thereé‘?ﬁﬁe %YSH BT ??VI “38 p 6;:*%5 @i i@ awh;ch discloses a method for
tetranyetiplempalhit-5ig-(Ns methlyls290y.2 dlieipiarcicatioReand drigcund, or
ﬂ@ono@ §OF%%§§QC7% Gubetherin g 9@@%@@% @f&ﬁ%&#ﬁﬁgbvo%@%)

g 0 32mole ratlo of at least 15 (i.e - infinity), for example
2

wﬁ V%F%@f@@érﬁmﬁ %&m&@mt@%ﬁgg@@a@@ {58 Jirtars
10,04calispatiny Patestioms 380111405116, Tt AS6 248181 are

8  incorporated by referénce herein iry their entirety.

9
W in general, S8Z-75 is prepared by gontacting (1) an active source(s) of silicon
1 oxide, and (2) an active source(s) of aluminum oxide, gallium oxids, iron
12 axide, boren oxide, tilanium oxide, indibm oxide and miktures thereof with the
13 {etramethylene-1 4-bis-{N-methylpyrrolidinium) dication BDA in the presence
14 of flueride jon,
15
16 S8Z.75 is prepared from a reaction mikture comprising, interms of mole
17 ratios, the following:

18
18 TABLE A

20 Raaction Mixiure

gjﬁ Si02 F Xalb at least 15 {ie., 15 - infinity)
23 OH-/ 802 0.20~0.80

24 Q7802 0.20-0.80

25 M2/ SI02 0~ 0.04

28 H2C/ Si02 2+ 10

27 HF /8102 0.20-0.80

28

29 where X is aluminum, gallium, iren, boron, Gtanium, indium and mixtures
30 thereof ais Tor2 bis2whenais 1 {ie Wistelravalent) bis3whenais 2
31 {le., Wis trivalent), M is an alkali metal cation, alkaline earth metal catinn or
32 mixtures thereof, nis the valence of M (i, 1 or 2); Q is a letramethylene-1,4-
33 bis<{N-methylpyrrolichnium) dicatton and F is fluoride.
34

RES



4.20 22,36 3.97 22,49 3,95 24,19 3.68 26.61 3.35 28.49 3,13
30202,96 0,1 WO 2007/146622PCT/US2007/070210 1TABLE IA
2AS S ntheSIZed SSZ-753 12_Theta 9.84 10.04 13.24 14.19 17.17 19.44

2847

25%7%21,13 22.36 22.49 24.19 'Jr 1'3 26.61 28.49 29.FLFFBH07/070210

30.30 31.94 32.12 32.61 33.13 33.59 34,86 35.13 35.75 36.55 36.69 3719
d-spacing Angstrornsi 8.98 8.80 6,68 6.24 5.16 4,56 4,43 4.40 4.20 3,97
3195 3.68EntllaBRle, 3HB304 2,96 20k AROI2 R &al&iaﬂﬁ{sat@é %215,

2505 fign t
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all sifica.  As used hergin, "gssentially alt sificon oxide” of "essentially all-

silica” means that the molecular sisve's crystal structure i comprised of only
silicon oxide or s comprised of silicon oxide and only trace amounts of other
oxides, such as aluminum oxide, which may be infroduced as impurities in the
source of silicon oxide.

in practice, S8Z-75 is prepared by a process comprising:

{a)  preparing an agueous solution containing {1} a source(s) of

stlicon oxide; (2) a source(s) of aluminuny oxide,
galium oxide, ron oxide, boron oxide, fitanium oxide, indium oxide
and mixtures thereof, (3) a source of flucride ion and (4) a
{etramethylene-1 4-bis-(N- methylpyrrofidinium) dication
having an anionic courderion which i not detrimental to the

formation of 382-75;

by  maintaining the agqueous solution under conditions sufficient to
form crystals of 882-75; and

{}y  recovering the crystals of 58275,

The reaction mixturs s maintzined at an elevated temperature uniif the

crystals of the 852-75 are formed. The hydrothermat crystallization is usually

corhicted under aulogenous pressure, at a femperature between 100°C and
200°C, preferably between 135°C and 180°C. The orystallization period is
fypically greater than 1 day and preferably from abbut 3 days to about

20 days. The molecular sieve may be prepared ysing mild stirting or
agitation.

During the hydrothermal orystaifization step, the 882-75 crystals can be

aliowed 10 nucleale spontansously from the reaction mikdure. The use of

S$87-78 crystals as seed maierial can be advantageous in decreasing the tims
15



d-spacing (Angstroms) Relativelntegrated Intensity (%) 9.64 9.17 W 9.95
8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35

\9092034;1‘?6%24219 3.68 W 28.37 3.14 W 30.16
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necessary for compiets t:rgfstaﬂizat?an to oceyr. In addition, seeding can’iead
o an increased purity of the product oblained by prometing the nucleation
and/or formation of S8Z-75 over any undesired phases. When used as
seads, 552-75 crystals are added in an amount belween 0.1 and 10% of the
weight of the first fetravalent element oxde, e.g. silica, used in the reaction
mixture.

Once the moleculgr sieve crystals have formed, the solid product is saparated
from the reaction mixture by standard mechanical separation technigues such
as filtration. The crysials are water-washed and then dried, eg., at 90°C o
150°C for from 8 to 24 hours, to obiain the as-synthesized SSZ-75 crystals.

The drying step can be performed al atmospheric pressure of under vaouum,

S87.75 as prepared has the X-ray diffraction lines of Table | below. SSZ-75.
has a compaosifion, as synthesized (L.e,, prior to removal of the SDA from the
88Z-75) and in the anhydrous state, comprising the following {in terms of

mole ralios):

SR Eam atleast 15 (e, 15 - infinity)
Mo 7 SH02 0-003

Q! 8O, 0.02-0.08

F 80, 0.01 - 0.04

wherein X is aluminum, galfium, iron, boron, tanium, indium and mixtures
thereof, cis 1 or2: dis 2whencis 1 (e, Wis tetravalent) or d is 3 or § when
ol 2 (e, dis 3 when Wis trivalant or & when W is pentavalent), M is an
alkall metal cation, akaline earth metal cation or mixtures themof; n is the
valence of M {Le., 1 or 2); Q is a tetramethylene-1,4-bis-{N-methyl-

pyrrofidinium) dication and ¥ is fluoride.

$82-75 {whetherin the as synthesized or calcined version) has a S0y X0y
mole ratio of at least 15 (e, 15 - infinity}, for example 20 - infinity or 40 -
infinity.

16~



296 (a)+ 0.1 (b) The X-ray patterns provided are based on a relative

intensity scale in which the strongest line in the X-ray pattern is assigned

a value of 100: W(weak) is less than 20; M(medium) is between 20 and
VA 28H#653) is between 40 and 60; VS(very strong) is greatBF TR HG/070210

Table IIA below shows the X-ray powder diffraction lines for calcined

SSZ-75 including actual relative intensities. TABLE IIA Calcined SSZ-75 2

Theta d-spacing (Angstroms) Relative Integrated Intensity WO 9.64 9.17

829 S BRFS RS oo Rsh8idy. | b MRkl B i Wy
dt??rafsimn pattern. 55Z-75, as-synthesized, has a orystalline structure whose
4 Xeray powder diffraction pattem exhibits the characteristic iines shown in

3 Tablel
B
7 TABLE |
8 As-Synthesized S8Z.-75
9
2 Thela ' d-spacing {Angstroms) | Relative Integrated |
........................................ e Antensity (S0)
10,04 8.80 L N
. 3747 58 L W :
. 19.44 .56 N T - N
21.13 ' 4.20 WM
e 2236 . 3.97 .. &
2249 385 M
2419 358 i W
....... 26.61 335 e W
2849 3.13 W
30.20 | 2.98 Mo
10
1%
12 W4 0,1
13 ® The X.ray patierns provided are based on a refative inlensity scale in
14 which the strongest iine in the X-ray pattern is assigned a value of 100:
15 VWiweak) is fess than 20; M{medium) is between 20 and 40; S(strong)
16 is between 40 and 80; VS({very strong) is greater than 60,
17

18 Table 1A below shows the X-ray powder diffraction lines for as-synthesized
16 S8Z-75 including actua!l relative intensities,
20

47



5.14 319.38 4.58 15 20.23 4.39 1 21.03 4.22 10 22.35 3.97 39 22.54 3.94
6 24.19 3.68 7 25.24 3.53 6 26.08 3.41 2 26.48 3.36 6 28 37 29,25 30.16

&82%%7%%%28233.02 33:54 34,57 34.94 35.09 35.68 36.58 37,07

As-Synthesized 382-78

TABLE A

P

0.1
CT/US2007/070210

After calcination, the X-ray powder diffraction patlern for 38275 exhibits the

charadteristic Bngs shown ih Table i below,

|2 Theta | d-spacing (Angshioms) | Relative Integrated |
| Intensity (96)
. 0.84 . 808 S 7
| 10.04 L 8.80 100
- 13.24 . B.68 L7
14.19 824 4
L1717 L 518 13 |
- 1944 486 47 ;
. 20.01 | 443 2
L 2047 4.40 L7 3
2113 420 21

22.36 3.97 . B4

22.49 L 308 . 38

D4 18 . 388 12

26.13 341 7
. 26.61 3.35 o ¥

28.48 313 - 18

29.31 - 3.04 10
. 30.20 . 2.8 30
L 30.30 L2985 7
31,94 2.80 |2

32.12 2.78 1

32.61 274 C 3
L3313 270 4
- 33.50 2.67 .8
| 34.86 2.57 7

35.13 2.56 L5
35,75 2.5 B
. 36.55 L 248 2
. 36.69 2.45 1
L3719 I S, L
By 0.1



3 4The X-ray powder diffraction patterns were determined by standard
5techniques, The radiation was Cukalpha radiation, The peak heights and
the 6positions, as a function of 20 where 0 is the Bragg angle, were read

from the 7relative intensities of t
in Angstroms 8corresponding to t

ded li

, and d, the interplanar spacing
W

nes, can be calculated.

10The variation in the scattetiafrargleS@dothieta) measurements, due to
1linstrument error and to differences between individual samples, is
estimated 12at - 0,1 degrees. 13 14Representative peaks from the X-ray

diffeattieta pattern of
Calcination can rest

asesypthies) 6thdS8HEI75
ilt in changes in the intensit

are sRelativin Traddestad
ies of thipipeaks(@e |

compBdréd to pattern

s of the "as%{Athesize..ci'

7material, 88 well as

mino¥-8hifts in the d

ffraction pafi€i®. 18 19Crys

talline SSZ-Y8 can be

_but prpfpré%r\gwill he 20t

used %Qéynthpqiﬂnd

Hle to removB-fise alkali metal 21cation (iAnv) by on
" - " ey v M \ 77 J

excHdnh and replace-it-with h\,@.ﬁﬁa en,-ammonium.-or 22ai desired
mgfg‘ﬁigf:i Caleinad. SS7 760 hor-4 n-havana carntion.ca cibhv.220f
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strong) is greater tha

el
n 80. '
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creen. In cases where the catalyst is molded, such as by extrusion with
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fepantialy kdd tiadthen watendesla8ned = teaandia COMPOsEEK) Wilbss than
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IN organic conversion proce

%ﬂ@igﬁ??‘/swery

matrix

Table lIA below shows the X-ray powder diffraction lines for calcined SSZ-75 including

actual relative intensities.

TABLE 1A
Calcined 852-75

2 Theta d-spacing (Angstroms) Relative Integrated
intensity (%)

964 8.17 8

9.95 8.88 100
10.06 8.79 24
13.14 6.73 7
14.17 6.25 2
17.13 517 2
17.25 514 3
19.38 4.58 15
20.23 4.39 1
21.03 422 10
22.35 3.97 39
22.54 3.84 6
24.19 3.868 7
25.24 353 6
26.08 3.41 2
26.48 3.36 6

-19-



11materials include active and inactive materials and synthetic or naturally
occurring zenlites as well as inorganic materials such as clays, silica and
metal oxides Examples of such materials and the manner in which they
WA 6¥ed are disclosed in U.S. Patent No, 4,910,006, id&RYRIg)/070210
20, 1990 to 15Zones et al., and U.S. Patent No. 5,318,753, issued May

31, 1994 to 18Nakagawa, both of which are incorporated by reference
herejn iggieir 17entirety. 'I‘8"'3};‘9Hy31r1@carbon Convers!on ProgESsSes 20
21857-7Brblecular sieves are usgid in hydrocarbon+conver3ion

reactions? 98Hydrocarbon convergi§f reactions are chemicdliand catalytic
processéd ¥ 23 which carbon comté&@hing compounds!are chahged to
diﬁeq’“ent‘%%ﬁon 24containing cong Eﬁmds. Examples [of hydr@carbon
conversfgn.feactions ri h SSZ-75 fs expected to be useful incfude
hydr cr%g[%e,g. dewaxing, 26(:atal¥t cracking and olefin and_aromatics
formf\tiog),;__@@ctions. The catalysts,24are also expected to beuseful in
other petroigum refining and hydregaybon 28conversion reactions such as
isornenzingm-paraffins and naphthenes, 29polymerizing and
oligometiziig) oletinic or acetylerug.¢dmpounds such as 30isdbutylene and |
butene-37 #dlymerization.of 1-oleffr¥(e.g...ethylene). 3lreforining,......oe..
rs”bmerizing(polyalkyl substituted aromatics (e.g., m-xylene), and
3§drsproportf(’?“n%ﬂny aromatics (e,g., toluene) to provide mixtures of
benzene, 33xylenes and higher methylbenzenes and oxidation reactions
Also included -21- 1lare rearrangement reactions to make various
E_aghtina&sta)neaiquaﬁkvmmf&ﬁqim@@éﬁi«qb-@rr]cmd@lﬁ@uaf wyelghidard )
rocarbons from lowey. molecular. weight 3hydrocarbons (e.g,, methan
el S e b A R
h§dropasiions corsbridnrcohditivheredripfsvidiest mighiperetniage lopm the

desired;produgts, Jiplative todotak praducts8itaribigh Gaiaiviicasiyifoms
thge SSZ-75 mo ecugar sieve sho
e

Id be
corresponding 1o the recor eg Eﬂ&‘;‘s, can be calcuiated,

10 The variation in the scattering anglte (two theta} measurements, due to
11 instrument efror and to differences between individual samples, is estimated
12 at 20,1 degrees,
13
14 Representative peaks from the X-ray diffraction patiern of as-synthesized
15 887:75 are shown in Table | Caloination can result in changes in the
15 ir;iensiﬁes of the peaks as compared 1o patterns of the “as-synthesized”
17 matedal, as.well as minor shifts in the diffraction patiem,
18
18 Crysialling $87-75 can be useéd as-synthesized, but preferably will be
20 thermatly reated {caloined). Usually, it ts desirable to remove the alkali metal
21 cation (if any} by jon exchange and replace # with hydrogen, ammonium, of
22 anydesired metat ion, Calcined 88Z-75 has an n-hexane adsorption capacity
23 of about 515 vurg.
24
20



10predominantly in its hydrogen ion form. Generally, the molecular sieve

is 11converted to its hydrogen form by ammonium exchange followed by
12calcination. If the molecular sieve is synthesized with a high enough
YRS BF H4EDA cation to sodium ion, calcination atone may b& STfAR0 79210
is preferred 14that, after calcination, at least 80% of the cation sites are
occupied by 15hydrogen ions and/or rare earth ions. As used herein,
"gredeminanity insth by dregewitiy mirmgangihatatinssalcinaliona gt
gt 8028 gldn calan sies e agaupied R Iyogen e AndIBLIBE o

earth ions. molecular sieves can be used in’processi
hydroCsiBBhacebin. 209 sgstoerdaydidehmorisotsasalisisokty pass
cantainreaghancempounds endashcanihe frnarmapy difflerentsources)
such irgi troleum fraction ecyc troleum fractions, shal
ofl, qu%% igg 2(‘)%%%? E{ahr%rec')ﬁ:as%/nﬁ'u% I|icE52 é?aﬁ%?fi%% roan% &é%}"ﬁ?é’*c?y“c e% an
plasti€ EEUsfeRe" HipSSeddCritiriedudpdtheiiaeadss sochderthbse
derivecifriam arkisehenigepseligsacess, 25including an
oxygenate-containing Fischer Tropsch process boiling below 26about
3 _1C£7Q_OF). In general, the feed can be any carbon containing
27 feedStock sEBEEHITPES HEbIE ctalytisfsiattionss Prifentingonatmures
type ofd8preeessngdhediysitaecarbonaserusieedisiendesas, hefepdiix
gan contgin 29m tgl or be free, of metals, jtt can als ha¥e p‘ljgh or 10\4\/ _
; materialg %nsc ude aciive Ei{id mactive matenals g0d syrahelicor naiural
nitrogen or sulfur impurities It can be apprecla‘eg, SWEVEr that in geﬁ’eral
bfoceasiy il kBe S Fas re e 81T gants thetedsiiysiomarcchiotveyigseand
lverheametabiragenians 3daubuncantentoiHbentaedstookBs: they can
Y02001/146622RG LI, '2199)7%9@ é‘% hing §?&¥8&?’%@i§§c{ May 20, 1990 to
hydrocarbonaceous feeds can take place in any’convenien moyde,for
eXampleisih Flatized bed, Rebvindibet 368 iédisdddeiors déisériging on
tine tyRerEnR 086 desited. Fhefamuiataneidhg calalystAparticdas will
¥,{3ry %%%?er%ding on the conversion process and method of 5operation. 6
Othé réactions which can be performed using the catalyst of this
ifvention 8containing a metal, e.g., a Group VIII metal such platinum,

include Shydrogenation-gehysirogenation mastians.cdemitrogenation and
ggsulfurization

21 88475 molecular sieves are usefut in hydrocarbon conversion reactions.

22 Hydrocarbon conversion reactions are chemical and catalytic processes in

23 whichrcarbon containing compounds are changed to different carbon

24 containing compbunds. Examples of hydrocarbon conversion reactions in

25 which 887.75 is expected {o be useful include hydrocracking, dewaxing,

26 cataliic cracking and olefin and aromatics formation reastions. The catalysts
7 are also expecled o be useful in other petroleumn refining and hydrocarbon

28 conversion regctions such as isomerizing n-paraffing and naphthenes,

28 polymerizing and oligomerizing olefinic of acetylenic compounds such as

30 isobutylens and butene-1, polymerization of 1-olefins {e.g., sthylene),

31 reforming, isomerizing polyatky! substituted aromatics (e.g., mexyleng), and

32 disproportionating aromatics {e.g., toluene) 1o provide mixtures of banzens,

33 wylenes and higher methylbenzenss and gxidation reactions. Adso ingluded

w2l



10reactions. 11 12The following table indicates typical reaction conditions
which may be 13employed when using catalysts comprising SSZ-75 in the
h%/%drocarbon 14conversion reactions of this invention. Preferred conditions
BRANAENEE in 15parentheses. 16  Process Temp,aC HydrS&EERHY 7070210
175-485 Deyvaxing 200-475 (250-450) Aromatics 400-600 formation
(480-550) Cat, Cracking 127-885 OFigomerization 232-6492 10-2324

(272044 Earatipstoaramadies 1 0R:¥0QLfendensationat aleehalses, and

260-538 . .. o . . _
% ?o;m_mg higher molecular weight hydrocarbons from lower miolecular waight

3 hydrocarbons (e.g., methaneg upgrading;.

4

5 The 8§8Z.75 catalysts may have high selectivify, and under hydrocarborny
B conversion conditions can provide a high percentage of desired products
7 relative to tolal products.

a8

8 For high catalytic activity, the $82-75 muolecular sieve should be

10 predominantly in ity hydrogen ion form. Genetally, the melecular sieve is

11 converted to its hydrogen form by ammonium exchangs followed by

1% calcination. If the moledular sieve is synthesized with & high enough ratio of
13 SDA cation {o sodium jon, caloination alone may be sulficient. it is prefered
14 that, after caloination, at least 80% of the cation sites are occupied by

15 hydrogen fons and/or rare earth jons. As used hersin, "predominantly in the
16 hydrogen form” means (hat, affer calcination, at feast 80% of the cation sites
17 are ootupied by hydrogen jons andior rare earth ions.

18

19 887-75% molecular sieves can be used in progcessing hydrocarbonacequs

20 feedstocks, Hydrocarbonaceous fesdstocks contain carbon compounds and
21 can be from many different sources, such as virgin petroletm fractions,

72 recycle petroleum fractions, shale oil, liquefied coal, tar sand oit, synthetic
23 paraffins frony NAQ, recycled plastic feedstocks, Other fesds include

24  synthetic feeds, such as those derived from a Fischer Tropsch process,

25  including an oxygerate-cordaining Fischer Tropsch process boiling below
98 about 371°C (FOO°F). in general, the fead can he any carbon containing

27 feedstock susceplible to zeolitic catalytic reactions. Depending on the type of
28 processing the hydrocarbonacecus feed Is to undergo, the fead can contain
26 metal or be fres of metals, it canalso have high or low nitrogen or sulfur

30 impurities. 1t can be appreciated, however, that In general processing will be
31 more efficient fand the catalyst more active) the lower the metal, nitrogery, and

ar  sulfur content of the feadsiock.

s
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Isomerizat ion 93-538 (204-315) Xylene 260-5932 isomerization
(315-566)2 38-3711 1 2l Several hundred atmospheres 3 2 Gas phase
reaction 4" Hydrocarbon partial pressure 54 Liquid phase reaction 6 5

| r reaction conditions and parameters are providéd feiR7/07¢210
-24- W0O2007/146622PCT/US2007/070210 2Hydrocracking 3 4Using a
catalyst which comprises SSZ-75, preferably predominantly in the 5
hydrogei tenmeanthahygdiegenaiivneranoek heaukpetelewaresisiainient

6fged S CyCli .other hydrocrackate rge stocks can be
T e g TR SR R
digcloSEashicie arofEnigiitioret 9sSe FarEREING 8 D10 ebam thessatalyst
PatenpaMoieb 36453k Addhehydrosrasking: catalysts.somainaNot
ef%ectig amount of at least one 12 hydrogenation component of the type
cqmmon?y employed in hydrocracking 13catalysts, The hydrogenation

cédmponent is generally selected from the group 14of hydrogenation
catalystseonsisting ailone Rhpers:melals okGroup MBI this invention

8  containing & metal, e.q., & Group VIl metal such platinum, include
@ hydrogenation-dehydrogenation reactions, denitrogenation and desulfurization
1 reactons.
11
12 The following table indicates typical reaction conditions which may be
13 employved when using catalysts comprising 882-75 in the hydrocarbon
14 conversion reactions of this invention. Preferred conditions are indicated in
15 parentheses,
16



15Group VIII, including the salts, complexes and solutions containing
such. The 16hydrogenation catalyst is preferably selected from the group
of metals, salts 17and complexes thereof of the group consisting of at
VehatBHa 8t blatinum, 18palladium, rhodium, iridium, ruthenidif BHE2007/070210
mixtures thereof or the group 19consisting of at least one of nickel,
molybdenum. cobalt, tungsten, titanium, 20chromium and mixtures

there

to en
form

hydrogenadtancatalyst 13

24hy
the 2

dewaxing processes, th¢

30tp

31tet;

elem
tetra

be S
The ¢
selec
index
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bl.or.metals. in.the @

IBFactivg metad gEZ Fgetat

lemental.state.22q
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Othver reaction conditions and parameters are provided below,
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15reduced crudes boiling above about 350F (17700). 16 17A typical
dewaxing process is the catalytic dewaxing of hydrocarbon oil

18feedstock boiling above about 350F (177C) and containing stra|%

AR HAE Gifghtly branched chain hydrocarbons by contacting ¢f&/s2007/076210
hydrocarbon oil 20feedstock in the presence of added hydrogen gas at a
hydrogen pressure of 21about 15-3000 psi (0,103-20.7 Mpa) with a

catalyst comprising SSZ-75 and at 22least one Group VIII metal, 23 24

Th; SSZ.75 TNU-10 hydrodewaX|n%cgtalyst may optionally con 25
hydrogenation component of the ty employed in dewaxing
26tatalysts. See the aforementioned U.S. Patent No, 4,910,006 and U.S.

27<Pat@m:m 533§J§$15&W ﬂ%@@%ﬂﬁﬁ%‘@@@ﬂ?@%mmam}y in the
comp ro enat| componen ntinan
eff%ctﬁ% g&r%t@ {Sn p?ové Crl} cﬁ%%aer}? et \?éqn 8?%%58%% %mk&m residual
ny@iroisesttasktion diaipstprsté bty h’fliﬁéﬁf@ﬁiféeo‘ﬁfmﬁ alsokt 0050
5% byw@i&ﬂa&ha Q@I@éﬁﬁ?ﬁ%@%%ﬁ%é%%@d&%‘?&%ﬁ&%@%ﬁﬁ
isqrnerjza on xing at the ex racking ons

fe%rd mdéﬁ/c%)as ydrocra %rem ovn\?gtegdq‘zg ge&veérgir\fg} $h| 6}% 8?%3 t%t‘,%éent
pr8cedscafedtfpidal-hydrocracking conditions are descrlbed in U.S. Patent
4N, 4,921,594, issued May 1, 1990 to Miller, which is incorporated herein
b%/ 5re§%re |n }g%entlret}%lj6 758%% 7‘;';:) or T’Jf\llg3 !o may al o e ptl|l%ed as

a combln %arfgs(fs S gt‘:ﬁe cata §75§ o ﬂ‘oﬁ% % Laiindtion
cb%prryﬁ@m@@ma}om@sgm@bmWmaiyoemﬂ@agwmé@mpckw

Vi metakipng am@qwmc@@&eéysh &mwﬁimﬁn@wmm&é@@ww@gm?
Wﬁmh (|§£n re sha ese tlvet an. 1mo‘!ecular sieve 55

2rgi ts Cans; 3 04 5 ay% or more e gﬁ é)y Efrodm {?98 and

e coml n ma mprlse 0}
cb’ialyéﬁ@i@d(é&l@@@dqhw@ P OIBNYE5 audMdtides yediSepemishr The

225 198¢dtadMillar Winekis: RGPS OY¥ ctad from the group of metals, saits
17 and complexes thereof of the group consisting of at least one of platinum,
18 palladiom, rhodium, dium, ruthenium and mixtures thereof or the group
19 consisting of at least one of nickel, miclybdenum, coball, ngsten, titanium,
20 chromiums and mixtures thereof, Reference to the catalytically active metal or
21 metals is intended to encompass such metal or metals in the elemental state
22 orin some form such as an oxide, sulfide, halide, carboxylate and the like.
23 The hydrogenation catalyst is present in an effective amountto provide the
24 hydrogenation funclion of the hydrocracking catalyst, and preferably in the
25 range of from 0.05 to 28% by weight.

26
27 Dewaxing
28

28 For dewaxing provesses, the catalyst comprises a molecular sieve having ST}
30 ipology and having & mole ratio of at least 15 of (1) an oxide of a first

31 letravalent slement fo (2) an oxide of a tivalent element, pentavalent element;
32 second telravalent element which is differert frons saild first tetravalent

33 element or mixture thereof. Thus, e molecular sieve may be 88275 ar



l4reference herein in its entirety. The layering may also include a bed of
551- 1575 or TNU=10 layered with a non-zeolitic component designed for
either 16hydrocracking or hydrofinishing, 17 18551-75 01 mu-10 may also
B tEd 6P tewax raffinates, including bright 19stock, under diditfapks /070210
such as those disclosed in U. S. Patent 20No. 4,181,598, issued January

1, 1980 to Gillespie et al., which is 21lincorporated by reference herein in

itsientiely. 42 &@%‘r%&ﬁ}%?é@%ﬁ‘ir ﬁ%ﬁ%%@ m%@%qr%gﬁnaﬂ%‘cata lyst can be
(S;Z)metlmes referred to as 2?%?¥Pﬁrof|n|sh| % produce more stable

dewaxed % [;8&{ %‘ﬁs‘ig{ﬁ%f §hig e VC%(?{GLS}@ F&‘Wfé’&*@ fiaiant
beJorerbeafter #iéte Wi stis daeh@6prefexalflihaftesyddydrofinishing is

tyalcalgb/@&%@g@&%%ag;@m%%meg %%Zf{mggé&g%ggtgz?g&w

@from about 400 psig to about 2830
uit SpatE |8€W§§‘*’(ﬁ‘|@§\‘7%@ﬁﬁ@€%?@%{[§8ﬁt 0.1 and 20
arﬁj a hydrogen recycle rate of about 400 to 1500 SCF/bbl 30(0.071 to

0 27 SEMiiten Theydiagenation catalyst amployedm étnbsa%én% 1Y he
ough not only to %gﬁ% nate the olefins, diolefins and color ies

3 hiCH S HSRY PERBIPreaReith & i saatidsooRierbis areaset i
hyidroglen ation watalystarediseaseiit Ue S Ragentbin 4, 921 5394 ispiied

May 11838 a&"iﬂﬁ:&%%@@%@&@%‘% %@J&?@B%ﬁ%}ﬁaﬁ e
entlre% Hﬁtégz%fmﬂms in ste is beneficial in preparing an accepta

stible G Ul %ﬁfﬁﬁé& aﬁwa%ﬁ%a%&rﬁ?@ﬁa?é%r)
fi@m hy@ﬁem@gleénbwsw@ﬁsmmm Hedgastatiieto @in adddlighsachianedito

fogm shidgesigs ﬁﬂ&@@gp%%%k&yﬁzmps gg&m@%%%&% the

using SSZ-75or TNU-10. For example, a C oll may be’made by
idOmelfARY €58, SRR EE EPS ﬂﬁ@%ﬁ*@%ﬁ»@ﬁsﬁﬁwg@mwﬁ and
TRU- I6dncthidnydrageniforar andaableasvore @rogp VI metal.
1@Alternatively, the lubricating oil may be made by hydrocracking in a
11hydrocracking zone a hydrocarbonaceous feedstock to obtain an

effluedt YOESHHHERGamyarserackea#R AR umIECoARy ewaRTAg v
effluentaisiotBiampgratuie: abatieast About-40h (2046 ANFBb& bt chain

R SS[.‘:'}%%%EQ%%W Sargggétzed chain hydrocarbons by contacting the hydrocarbon ofl
20 fesdstock in the presence of added hydrogen gas at a hydrogen pressire of
21 about 15-3000 psi {0,103-20.7 Mpa) with a catalyst comprising $8Z-75 and at
22 least one Group VI metatl,

23

24 The 88Z-78or TNU-10 hydrodewsndng catalyst may optionally contain a

25 hydrogenation component of the type commonly employed in dewaxing

26  catalysis. See the aforementioned U.S. Patent No. 4,810,006 and U.S..

27 Patent No, 5,316,753 for examples of these hydrogenation componenis.

28

49 The hydrogenation component.is present in an effective amount to provide an
30 effective hydrodewaxing and hydroisomerization catalyst preferably in the

31 range of from about 5.08 to 5% by weight. The catalyst may be run in such a
32 mode 1o increass iIsomerization dewaxing at the expense of cracking

33 reactions.

T



1415 psig to about 3000 psig (0.103-20.7 Mpa gauge) in the presence of
added 15hydrogen gas with a catalyst comprising SSZ-75 or TNU-10F in
% n 16form and at least one Group VIII metal. 17

,&roma s2Format|on 19 20SSZ-75 can be used to convert f Sﬁ Igﬁg(ramozw
run naphthas and similar 21mixtures to highly aromatic mixtures. Thus,
normal and slightly branched 22chained hydrocarbons, preferably having
a Boiling range above about 40ce 23and less than about 200C, can be

h
copveried to oy 9%%% H?yﬁ]ggr&%% !??tg%lgzé\/ ;z%ggé?a ys? @ & o?ﬁm stage

content by contacting the hydroca mprising

58%- 75”%5@6%%@@%@8%@%%&%@? 6 IBETR BrS. Patent
naphthalercidervativesal valye URIDG @ cataly SHGOMPLISIBE ST Reddin by

28fhe gp@égg@l tQQQ%%@Jreferably contains a Group VIII metal

compound to 29 ave s ent activity for commercial use By Group VIII
mé&tal compound as 30used herein is meant the metal itself or a

compaoiRg-tharedfiihe ﬁEG)L@s\ﬁ|Mm9@ﬂ%@@@§i§mﬁﬁbﬁibwd$hai
Ao B bt e S R

Rhenium or tin o a mixture thereo also'be used In C

with th@r é%hﬂ%ﬂ‘%ﬁéiﬁﬁ%b‘ﬁ%dﬁﬁ@%ﬁﬁf PRSfbrabiyasaonhe! m&!ﬂsi

cumpauineh: ke mostupefesmdmetaie paER %gf%wﬁfv@ (@é&pl
IHm r nver. talyst sho e 3within the norma

oo B B B ST b ) g eed of

pErcerRYpiaferabiEe. 2”@@@@\@@%%@?@@#&055@@ i StificEltenhe

selective. prodoetian i@mr@m@gﬂw&ausefwlmaetmaﬁwm@ FROMUBIAN by
ORI e AL A (S TR Taeas0d P8sz.

molecular sieve Wlt asic me a e.g. CcO
Méthotfs 367 Mgttty are! a‘ﬁ%awmﬁe@@ft@diampmrmﬂmweﬁﬁer_@@aar

See theyafaremeniionaddbiifatgnt No. 4,910,006 and U.S. Patent 11No.
5,316,753 for a description of such methods. 12

18 S8L-75 or TNUS10 may also be used to dewax raffinates, including bright

19 stock, under conditions such as those disclosed in U. S. Patent

20 No. 4,181,598, issued January 1, 1980 to Gillespie et al., which is

21 incorporated by reference herein in its entirety.

22

23 Itis often desirable to use mild hydrogenation (sometimes referred (6 as

24 hydrafinishing) to produce mote stable dewaxed products. The hydrofinishing
2% step can be performed either before or after the dewaxing step, and

286 preferably afler. Mydrofinishing is typically sonducted at temperatures ranging
27 from about 190°C to about 340°C at pressures from about 400 psig to about
28 3000 psig (2.76 to 20.7 Mpa gauge) at space velocities {LHSY) between

<8 about 0.1 and 20 and a hydrogen recycle rate of about 400 to 1500 SCF/bbl
30 (007110 0.27 SCMiliter). The hydrogenation catalyst employed must be

31 actve enough not only to hydrogenate the olefing, diolefins and color bodies
32 which may be present, but alse 10 reduse the aromatic content. Suitable

33 hydrogenation catalyst are disclozed in U, §. Patent No. 4 821,504, jssued

227



The preferred alkali metals are sodium, potassium, rubidium and cesium,
The 14molecular sieve itself can be substantially free of acidity only at
ver high silica:alumina mole ratios, 16 Catalytic . Cracking

YBAdre&#bon cracking stocks can be catalytically cracked FfH{ES2007/076210
absence of 20hydrogen using SSZ-75, preferably predominantly in the
hydrogen form. 21 22When SSZ-75 is used as a catalytic cracking
catalys#iy the adisensitiof, 23Mhyidrogenribeeatalysimmaydkereraployad ddtiroty.
conjunetion with-traditional 2. j Q.. an ingsilicate , .
T A e I L
thése H&1afdeperEnebtaINRR TPuaiAs REXHEAIES e B BrIS b dhegacked
tratlitionaticraeking batalysisiane 3#disclagadin thaaforomentiaged U.S.

Patent| f%tén%%gs and L. Patent 28No 5316,753. When a traditional
clra__ckin[gg\}I catalyst ( cc()gﬁpo ient is 29employed, the relative weight ratio

offthe TC to the SSZ-75 is generally 30between about 1.10 and about
500:1,(desighlydpeiweenabauiskiiGaud 8 batous 200 . psrfgrally s Cos, lube
betwee) : . Jt 50 mqst.32preferably is between |
el AR AL RN, P I SIS
WS 208744862 IPETIR 9200 Pieirozaniaanarst thessiditesirembidnges!
COMPOKIRIhL mwﬁ%umhmgewm&w?wﬂb %l%aﬁ@&a&%&m@ ta sodify
selectiyity, 4T. ing catalysts are typically emplayed with an inorganic.
oi!de g@éﬁé’%%%ﬁ%%%n?ﬁéé’tégﬁ?g” g’oércéenqe%%%er%e%gfﬁé? i?’% BRENS e
4910 006K DEPEISsENLOS 3G pEBiEREx ampReeefiBach wrattix &
Cﬁ?ﬂ?@ﬁ»@@rﬁ%@%‘% ization Q.{8The @f@&@ﬁtag@;@v%w%@ri&voaﬁ@\f about
a [ selectjve for isomerizing, 0  hydrocarbons. The activity

T e 815 2B, o0 TR o 2 Mt G L0 TS re GhAcHod
thermduiy ey faorshigity branchisd p&&iTher Chsegtiently thdrogen
crialysh sRare adkee @ hioR; 9608 Pregdyct.

17

18 Aromafics: Formation

19

20 S8Z-75 car be used to convert fight straight run naphthas and similar

21 mixtures to highly aromatic mixtures, Thus, normal and slightly branched

22  chalned hydrocarbons, preferably having a bolling range above about 40°C
23 and less than about 200°C, can be converted to products having a substantial
24 higher octane aromatics content by contacting the hydrocarbon feed with a
25 catalyst comprising S8Z-75. Itis also possible to convert heavier fesds into
26 BYX or naphthalene derivatives of value using a catalyst comprising 88Z-758,
27

28  The conversion catalyst preferably containg a Group VIl metal compound to
25 have sufficlent activity for commercial use. By Group Vi metal compound as
30 used herein is meant the metal itself or a compound thereof, The Group VIl
31 noble metals and their compounds, platinum, palladium, and iridium, or

32 combinations thereof can be used. Rhenium or {in or a mixture thereof may

33 also be used in conjunction with the Group VI metal compound and
28



14The high selectivity means that a relatively high liquid yield can be
achieved 15when the catalyst is run at a high octane, 16 17The present
rocessprises contacting the isome,rization catalyst, Le , a 18catalyst
‘ﬁ%ﬁ?ﬁi’@ﬁéz@sz-?s in the hydrogen form, with a hydrocarbor $8&ebetfdero210
isornerization conditions. The feed is preferably a light straight run
20fraction, boiling within the range of 30F to 250F (-1C to 121C) and

2Inrefoisblubipa GO IA0EHAG 18 9BG) Rialpiablyedindudsasarnan,
eed.for the process conprises aisubstantial amount of a, t nomi

it 23 A B e B e Sl erdis, R
arid Ce/nnyarosarboisnas Feisisipreterable tetebiy.dathebout 0.05 to
isamerizatienreactigainghepiesenscef 2 thvdrogen<Rieferably,

hydrogen is added to give a hydrogen to hydrocarbon 26ratio (1-42/HC) of
between 0.5 and 10 H2/1-1C, more preferably between 1 and 29 8 H2/HC
Sée thié iaforrbistibacdierB cPutshicN! 4 8101806 aNdi 18! PaelitesoNg the
5,316,753/ i06i8fuHherdiscyssionehisamenzalionprosesarprdiipns 31
32.A low %ulf_ur feﬁgd IS etspeciall%xpref,eére% in.the e;grgesent gLoqess.iThe

feed 3@%‘?" Peizé’%%/ %H?S.%%”f%%é AT %‘ %ﬁ’.i{?ﬁ%re&pr@efﬁra ‘ﬁ;f/ 1688 Eﬁﬁan 1
ppm, ardi8GnAV EIRUTT 1662201 1SV TO2 X0 awsdstaprafaraslyn the

lggs than Ot opp suliundnitheease of adeadoviishismol2alieadydawtin

sulfur, acce%ga\bl éevels an be,[,rea ed by hydrogenating the 3feed in a
TR Zoi ég 1¥

h
presatlifatid WK %?%%boé}w%tﬁ%%ag ‘

Vst Which is resistant to
48ulfur poisoning. See the aforementioned U.S. Patent No. 4,910,006 and

S54.S. Prlentiewa.3k8iiasde & duwthandiscussiomofiBisium and cesium. The
hﬁdrodesu furization S%rocess. 7 ng ng[er ble tfo "mjgt thgr ng{cx)’genhléeygel
1 thEERAPCSTRE L S, B AAR AL AN o R es B R arE Y 8
stitablslfor thesmpurpesesare known to 10those skilled in the art.

16

17 Catalytic Cracking

18

19 Hydrocarben cracking stocks can be catalytically cracked in the absence of

20 hydrogen using SSZ.75, preferably predominantly in the hydrogen form.
21
22 When 8S7-75 is used as a catalytic cracking catalyst in the absence of
23 hydrogen, the catalyst may be employed in conjunction with traditional
24  cracking catalysts, e.9., any aluminesilicate heretofore employed as a
25 component in cracking catalysts. Typically, thess are largs pore, crystalline
26 aluminosiicates. Examples of these tradilional cracking catalysts are
7 disclosed inthe aforementioned U.S. Patent No. 4,810,008 and UL.5. Patent
28 No 5316753 When a traditional cracking catalyst (TC) component is
28  employed, the relative weight ratio of the TC to the S5Z-75 is generally
30 between about 110 and about 50011, desirably between about 1110 and
31 about 200:1, preferably between about 1:2 and abowt 50.1, and most
32 preferably is between abouf 1:1 and about 201, The novel molecular sieve

29



11 12After a period of operation, the catalyst can become deactivated by
sulfur or 13coke. See the aforementioned U.S. Patent No. 4,910, 006 and
%%O%aggpt 14No. 5,316,753 for a further discussion of methods o
emovmg Is sulfur and 15coke, and of regenerating the cath
17The conversion catalyst preferably contains a Group VIII metal
compound to 18have sufficient activity for commercial use. By Group VIII
métal sodpchadragitifusecitiengindsippeant thayrnetakitselborachanged with
cqgnp(p&l,@qeg}g{%{swgl@%}ém@noble metals and their compounds,
platinum, palladium, and iridium, or Z1combinations thereof can be used.
Rhenium and tin may also be used in 22conjunction with the noble metal.
THe most prafkiredatmtalds playicaly TheRfamhointofitrgupiliiliveetalirix
D@SG%H;:E&%?“E‘%@{QQ sarahshabesd be withinagthe Boima ranog ef

use in_isomerizin ataysts from about 0.05 to nr 432.0 wel rﬁt percent,
pr%fergﬁFWf.%o%%@?ﬁﬁ?b@?ﬁ@%ﬁ’f%@fﬁﬂkﬁéﬁgﬁﬁﬁ@%ﬂ%alkylatlon

28 2955775 can be used in a process for the alkylation or t ansalk lation of
a 30aromatic hydrocarbon. The preeess.comyprises contacting the
aromatic 31hydrocarbon with a 02 t6 Cis olefialkylating agent or a
paolyalkyl aromatic 39hydrocarbon transalkylating agent, under at least
pértialtiguitkphasenB8ganslitighly, mutiddr tiiehpreipente-nfarcataiystizing Cq 1o
COmPESIRIIRRZTE oy >/ A7) AIBGHSRRIGhImANBchRIERNG g

3&80“!’16 by aiky Iat3the benzene as described abové an ovm the

r’r?(y|af‘é%ﬁ'%a&Wﬁ%ﬁ?ﬁﬁ%?wga%ﬁhé*‘*@?@ﬁ@yf?ﬁahﬂ@afat@/f%mmy beﬁ@ched
33 Z-trmaitiiecularsieyecstipult:hatgretiomipantlycinstsidiy deagendaniuct.
form. Yig R@i%@%qtm ﬁé%%&l@%%@«g @4 3074 gLihe sRtien, SiigSeq

are occupied by hydrogen ions and/or rare gions.
15 when the Zatalyst is run af a high octane,

16

17 The present process comprises contacting the isomerdzation catalyst, fe., a

%07/@70210

18 catalyst comprising S52-75 in the hydrogen form, with a hydrocarbon feed
18 under isomerization conditions. The feed s preferably a tght straight run

20 fraction, bolling within the range of 30°F 1o 280°F {-1°C to 124°C) and

21 preferably from 60°F to 200°F (16°C to 93°C). Preferably, the hydrocarbon
22 feed for the process comprises a substanttal amount of C4 to Gy normal and
23 shghtly branched lew octaneé hydrocarbons, more preferably Cs and Gy

24 hydrocarbans.

25

26 Itis preferable to carry out the isomerization reaction i the pregence of

27 hydrogen, Preferably, hydrogen i added to give a hydrogen to hydrocarbon
28 ralio (H/HC) of between 0.5 and 10 Hy/HC, miore preferably between 1 and
25 B HuMHC. See the aforementionsed U.S. Patent No. 4,910,008 and U.5. Patent
30 No. 5,316,783 fora further discussion of isamerization process conditions,

32 Alow sulfur feed is especially preferred in the prasent process. The feed
33 preferably contains kess than 10 ppm, more preferably less than 1 ppm, and
33



Examples of suitable aromatic hydrocarbon feedstocks which may be
12alkylated or transalkylated by the process of the invention include
“%om(%}%% %gazcompounds such as benzene, toluene and xylene, The
preterred dromatic 14 hydrocarbon is benzene. There may RS et o
where naphthalene or 15naphthalene derivatives such as
dirnethylnaphthalene may be desirable, 16Mixtures of aromatic
hydraeashpnsenayydisn ie:emplpyeds i1 86 witableselefnster Whech is not
Piafionl s Aramaliclvdiesahan e ggefé%%aa@ﬁggﬁagé%%g the
preferably 2 to 4, carbon atorns, such as ethylene, 20propylene, butené-1.
trans BHdR L Drapdt ¢igtinntesie 2V Hraniitnes e sri2y Thehe gy asdstant to
ifstareEs \Wherapgntanesiarardestaniendhe grafansed:atefins: 2 2axeand
ethyle _ lg r in.alpha olefins may. daswell..
L G o g S e 0 SR R B
polyafkgFeBaromatic hydrocarbon containing two or more alkyl groups that
each may 26have from 2 to about 4 carbon atoms. For example, suitable
Rolvajll aZaremats Ivrpeathons include din i and lelracalir arqmare
hydrocarbons, Z8such as diethylbenzene, triethyibenzene,
diethjlpieleis sfeeo@iethyitorie Aefadis soptoipapenyets, ars known to
ti-isoprepydtobaans ssibutylbenzene, 30and the like. Preferred polyalkyl
g{omatic hydrocarbons are the dialkyl 31benzenes. A particularly
preferred polyalkyl aromatic hydrocarbon is 32di-isopropylbenzene. When
HkylieH BRAGOHreters ebrtlbiemipbatHoR Earrit g s dsows L of
27 he i adie ygtgcarhendeasisheulbhepresent 10, steichionetriesient
prcess, Ik Ssrelerred ahmalar Ao ol aramalies J9.01RInS he AEAIFHng
han four-to-one 4to prevent rapi ca{alyst ouling. The reaction
8mpepkturenthal/rargeT i BEOBI=B00F (38C to 315t). preferably
2500F to 450F (121C to 232C). 6The reaction pressure should be
sufficient to maintain_at least a partial liquid 7phase | der ta retard
ity S e R e RS TR
Haugepdepehidini opline foeaatstrantueactioCoemgeaigre) Coinaend as
time gy 1ange ko 1A: 3eeonds! e dPeurs ripisdusualiy froRe Sroup Vil
Jyinutes 1o an,hour, The weldht nowdy, 3Rage Y e W!a M widium, or
21 combinations thereof can be used. Rhenium and tin may alsc be used in
22 copjunhction with the noble metal. The most preferred metal is platinum, The
23 amountof Group VIl metal present in the conversion catalyst should be within
24 the normal range of use In isomerizing catalysts, from about 0.05 to

25 2.0 weight percent, preferably 0.2 to 0.8 weight percent,

27 Alkvistion and Transalkylation

28 88Z-75 can be used in a provess for the alkylation or transatkylation of an
30 aromatic hydrocarbon. The process comprises contacting the aromatic
31 hydrocarbon with a C; to Cs olefin alkylating agent or a polyalkyt aromatic
32 hydrocarhon transalkylating agent, under at least panial iquid phase
33 conditions, and in the presence of a catalyst comprising §82-75.

31



" 11in terms of grams (pounds) of aromatic hydrocarbon and olefin per
gram 12(pound) of catalyst per hour, is generally within the range of about
5 14When transalkylation is the process conducted, the molar
“Sr)gtizéggg g?éér?]atic 15hydrocarbon will generally range from abgﬁ?fﬂﬁz?%mmm
25:1, and preferably from 16about 2:1 to 20:1. The reaction temperature
may range from about 100°F to 17600F (3800 to 315C), but it is preferably
about 250F to 450F (121C to 18232C), The reaction pressure should be

syfficienylomainiain atleast a1 2nadialliquid phasevaicaly in 10 rands
of about 50 psig to 1000 psig (0.345 20to 6.89 M?a_gaUﬁer, !ore erabl

300 plig 166G PER SO £ 1N KIPFITHAEE tHiBtiy Fom the
spaceywelticity will range from about 0.1 to 10. 22U.S. Patent No.

5482,990 issued on January 21. 1992 to Hsieh, et al. 23describes such
processes and is incorporated herein by reference 24 25Conversion of
PRraffifts M AFSHAHE %@Ws@%é%@*%ﬁrﬁ%@rﬁ}miﬁ’dm gas
C2-Corpdeatiinstiy higherymolesulan 28weightiytisecarhenafrecluslingtion, at
afomalic. cempaunds. Brsferahly, the.z3mal %W?éx RISYS il %ﬂﬁi&"}a?le earth

catalyst metal or metal oxide wherein said metal’30iS selected from the
group@nsisting of Groups 16, lift VIIl and I11A of the 31Periodic Table.
Peeferably, the metal is gallium, niobium, indium or zinc in the 32range of

from 20aHt0-094Q, a4, Y el %ﬁdd#:%?é‘&%@é@HQMJsQ\!giéﬂﬁ %§§Z'75

can be used to Isornerize olefins. The feed stream Is a hydrocar

ARontaiilediiiarenkitsied Brchs, RRSRSmBIYE MRS AR ERAR SR
peeferabhypnarmalditaseoNornatbiuteneas wdeddn this Speesifichiomatic
?ls.ea”@%?AEL%WE@Q%%%%@F%M%&S’n‘?ag %é%%%%%}@%%ﬁ%}@ ‘aeéh?m%@ge or
rans-2-butene 7 Typically, hydrocarbons other than normal butene or
dther TGRS SREHREGRITHSE prelartiitRe Teirse Sam PPt dilfer
hgdroparhens snayinstiude,Recgihatikanes sotheeaeafinsyaromatics,
q¥drogen. and inert gases.
18 Suitable olefins for the alkylation of the dromatic hyd rosarbon are those
19 containing 2 to 20, preferably 2 to 4, carbon atoms, such as ethylene,
20 propylene, butene-1, trans-butene-2 anhd cis-butens-Z, or mixtures thereof.
21 There may be instances whete pentenes are desirable. The preferred olefins
22 are ethylene and propylene. Longer chain alpha olefins may be used as well.
23
24 When transalkylation is desired, the transalkyiating agent is a polyalkyl
28 aromatic hydrocarbon containing two or more alky! groups thal each may
26 ‘have from 2 to about 4 carbon atorms. For example, suitalde polyalkyl
27  aromatic hydrocarbons include di-, t6- and tetra-alkyl aromatic hydrocarbons,
28  such as diethylbenzene, tiefhyibenzens, disthylmethylbsnzens
25  (diethyltoluene), di-isopropyibenzens, di-isopropylioluens, dibutylbenzene,

- 30 and the like. Preferred polyalkyl aramatic hydrocarbons are the dialkyl
31 benzenes. A particularly preferred polyalky! aromatic hydrocarbon is
32 diisopropylbenzens.
33



11The feed stream typically may be the effluent from a fluid catalytic
cracking unit or a methyl-tert-butyl ether unit A fluid catalytic cracking unit
effluent typically contains about 40-60 weight percent normal butenes. A

"ﬁgﬁ?@%m"%&?ﬂ-butyl ether unit effluent typically contains 40-166 Weight7/070210
percent normal butene The feed stream preferably contains at least about
40 weight 10percent normal butene, more preferably at least about 65

weight/percerfianimal ibatenesdhestermsisowielishanddmptiykhrasabislvs.
'Sp-olefin MAY.DR HSSA i &%‘%%%8%%8%%’%% ReeH] 17%}5-!&9 xcess. It

el
process Is carrled Oyut under isomerization ¢ itlons i € nyc rocaﬁbon
23 fedd Psdaritscied R0 ANET PrHESEWIN B SRbsbesnpiRifpthiewr-to-one
f&ﬁz'?&;ﬁ&ghﬁ'ﬁmaE@ﬁ%bﬁ}@&ﬁ%@g@#&t@ﬁm e aﬂg:&t:@éemgemwemm
rom oek ,AROUL _ - . .ou I, e
o AB0t DO DA EOnr o0 (S ATAES B ot Bt 6 sy )
650F (17 7e84B°0) 5525 pShtatb Baapid IFned e §)ANe préildsare 3A7GEY From
sy ba?saﬁ@g@meemtﬁ @h@w&t 26%@%%@?%\%%% ‘Mfagww) yrrefesrbly fom psig
apout (0} U | ... . a uge more
e S M BT e S A A
gRugey N2 30The figuidchsumyspaceve ey duirgedntadiypigs. butis
@@ner@b@fmﬁbpﬁf%%%mLﬁo hise hased eRthesbydeoeashop (faeby),
ro

referably from about 0.1 to.32about 20 hr, more preferably fr Wt

' o AETS SPT e A St Shas e e
hgdroeniiydrioedehion proReuratiodsnaainitinetersrmesud Ao bbsues
@k higher. The hydrogen can be added 2directly to the feed stream or

irectly to the isomerization.zone, The reactign 3is preferably. p A '%Iéy
friée o 3?@1‘?%751%? RS ?E‘%ﬁ’ SBott v%g\lfv%%gﬁtagp{gﬁ?éerng%ggeg Bn_%he
feied. MvkqerobessvBapeberslynstusUtomn aiadked vetfstetiddr eiefixey from
hed, flyidizecihgd feactals asamaving bedueaatss (dip: bethGpb MO0 F 1o
catalyst can moye upward or downward. The mo reent,cony %%-t
Er el R A R S AT
dfid 8RRGFE préterably duieast SEe G0N ene-fSerE i st iapssizars
may alsebriyselihing Breesss fomisameEziNg,00e0r Fgrey Xylenesig (0.345
20 to 8.89 Mpa gaugs), preferably 300 psig to 600 psig (2.07 to 4,14 Mpa
21 gauge). The weight hourly space velocity will range from about 0.1%0 10
99 U.S Patent No. 5,082,990 issued on January 21, 1992 to Hsieh, et al,
23 describes such processes and is incorporated herein by reference.
24
25 Conversion of Paraifing fo Atomatics
20

27 SSZ.75 can be used to convert light gas Cp-Cs paraffing to higher molecular

28 weight hydrocarbons including aromatic compounds. Preferably, the

29 molecuar steve will contain a catalyst metal or metal oxide wherain said metal
30 Js-selected flom the group consisting of Groups 18, 11B, Vil and HIA of the

31 Perodic Table, Preferably, the metal is gallium, niobium, indiam of zine in the

32 range of fromi about 0.05 to 5% by weight,

]
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13isomers in a C6 aromatic feed to obtain ortho-, meta-, and para-xylene
in a 14ratio approaching the equilibrium value, In particular, xylene
isomerization is 15used in conjunction with a separate process to
Vbr%)agr?ﬁé\%%r% para-xylene. For 16example, a portion of the pgf%TM§?{g/ 41
mixed C6 aromatics stream may be 17recovered by crystallization and
centrifugation The mother liquor from the 18crystallizer is then reacted
umder xylene isomerization conglitienizt6aesfa:t@ortho-, meta- and
para-xylenes to a near equilibrium ratio At the same time, 20part of the
ethylbenzene in the mother liquor, is converted to xylenes or.to 21products
whichSave Easi S8 ritde BYRRIZRAHE e INUhBTARITEIR G SARtiT "
fresh feedrand:thincombined stredn s distilfeditoateymole heawshnedightiors

23by- T t f IREN neans
AR S R S N e
\/

, fizatj tr
pordliagRsi#ieBitfRidaRTHR PrdsRifeacorsr .@%é’f'@é.%%%%’%é%-bim
hydroggsidasy mptesobalsytbemze neatengrreiityiberzenshe28lf hydrogeniéding
;gedg\tﬂ%%%@éé},ﬁ]% df&@&“&?%@%%%&%@h?%a%@é& may include,

hydrogenation/dehydrogenation component selécted from Croup VIII (of
tife 3GFEridlRTRSEERRIRNEo MPOHERT; RETEERIIN BRI Bt Fickel, By

@gpoup VIII 31metal component is meant the metals and their compounds

ych ides 32 ' i isomerizati Wiy
Tt eds v S e '@%?%Pﬂﬁé@%ﬁiﬁ%ﬁ%ﬁ?ﬁﬁem ¢

AapittHeies rpardrtTs baCHpImBizZATBH SBREGR et R FERS Y5
qan algpibepsestinoligemenzersiraightrentk 7branahishehain ofefins
aving, {1p(.Aout& 9k AAFRIaaAD2 CARORGa!AmS, e porcent
oligomers-whic ard ﬁ]e products of the proCess are medium to 9heavy |
dRefingarmighbaienaserap foLBGRRIBIL e a4 SOIRINGr 4 asbiiReut 40 weight
1@blepdingrstasicans ehemisals. kird2Fhankgemenzatompigdagsscent
gg’mpg%%%zﬁ Qj%%%gngt'%@%é’rk%@ﬁs@%%%?%d%&ﬂyi branched so-olefin may be
18 used interchangeably in this specification,

19

20 The process is carried out under isomerization sonditions. The hydrocarbon
21  ieed is contacted in a vapor phase with a catalyst comprising the SSZ-75.
22 The process may be carred out generally at a temperature fram about 625°F
23 to-about 950°F (328-510°C), for bulenes, preferably from about 700°F (o

24 about 9D0°F (371.482°C), and about 350°F to about 850°F (1 F7-34370C) for
25 pentenes and hexeres. The prassure ranges from subatinospheric to about
26 200 psig {1.38 Mpa gauge), preferably from about 15 psig to about 200 psig
27 {0,103 to 1.38 Mpa gauge), and more preferably from about 1 psig to about
28 150 psig (0.00689 to 1.03 Mpa gauge).

28

30 The fiquid hourly space velooity during contacting is generally from abiout 0.1
31 to about 50 bt based on the hydrocarbon feed, preferably from abaut 0.1 o
52 about 20 he', mare preferably from abaut 0.2 te about 10 ke, most preferably

33 from about 110 about § e A hydrogenthydrocarbon molar ratio g
3



13gaseous or liquid phase with a catalyst comprising SSZ-75. 14 15The
molecular sieve can have the riginal cations associated therewith
16replaced by a wide variety of other cations according to techniques well
WA the art. Typical cations would include hydrogen, BREAGARIFP70210
and 18metal cations including mixtures of the same. Of the replacing
metallic 19cations, particular preference is given to cations of metals such
a$ raresaidma0 metatbovtdhgosened, Atateibighas Well iagirogtalsaf Gradpdd
o8 thefetiprlc 21 Taltiey R 4B B0 AR A1 BBrio i LAl ion

e.g., nickel. One of the 22prime requisites is that t ecular sieve have

atairl§y RS SR S PRI DNCRGIR), WA SRIRRIY tRESIHTEURIRGH APSHSHIRR!
ptoduseddstnatmbre thamk2dabvet2086dyrwe tghba?h@ismcwa&ahs@ea
by USI@Q&WQ'%&&%@?%&M@& %@mgg&%%@g'd%%g%y @@%&aﬁ'% - %%d

from about 0.1 to about 120, preferably 26from a 110 about 1 , as
nieastiréif 57 1Y By T8 G bRATREXHRY D7 TE: ATBRA AU 2re defikdion
by a staedarddestkhownhe dh-Bugpas shavien2910, W SiaRaignitiNest 25, and
3:960,978 m@g?}g}paq%ggégm to Givens et al. which is 30incorporated
totally herein by reference. If required, such molecular sieves 31may be
obtained by steaming. by use in a conversion process or by any other
82method which may occur to ghgsskillechigtbisiart 33 WO
2007/146622PCT/1JS2007/070210 1 Condensation of Alcohols SSZ-75
can be used to condense lower aliphatic alcohols having 1 to 410 carbon
Homsto o gadNi ﬁ%—?‘iﬁ)@ﬁ’iﬁ@%iHi'ﬁﬁd%@‘é%‘éﬁ%@ﬂéif‘@o?ﬁﬁﬁ%iﬁ@’@ﬁ%@%@
adiphatienand areatiechydrotarhancfibe praeessdisclesadindkBene in a
atent. 94, is 75t e ihe
L A R e b
fotally8ebreivPBiHIEHOREWER P058DaTHE BETERSt A Bidantte Pfdrogens: For
fiorm exmayde baspexthangec ayimpregnatedddCoaniainiamemeaitmay be
etal cati mp| L. pref. I inthe r f ,
ot e T e InRR PRORSHEPMARHR e
18 crystallizer is then reacted under xylene isomerizafion condifions {o restore

19 ortho-, meta~ and para-xylenss to a near equiiibrium ratio. Al the same tims,
20 par of the ethvlbenzene in the mother iquor is converted to xylenes or o

21 products which are easily separated by filration. The isomerate is blended
22 with fresh feed and the combined stream is distilled to remove heavy and light
23 by-products. The resultant G aromatics siream is then sent {o the crystaltizer
24 torepeat the oycle.

25

26 QOptionally, isomerization in the vapor phase i condusted in the presence of
27 3.010 30.0 moles of hydrogen per mole of alkylbenzene (o.g., ethylbenzens).
28 M hydrogen is used, the catalyst should comprise about 0.1 10 2.0 wi% of a
29 hydrogenation/dehydrogenation somponent selected from Group VI {of the
30 Periodic Table) metal component; especially platinum or nickel. By Group VI
31 metal component is meant the metals and thelr compounds such as oxides
32  and sulfides.

a3
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13be present include any of the metals of the Groups | through VIl of the
14Periodic Table, However, in the case of Group IA metals, the cation
content 15should in no case be so large as to effectively inactivate the
VBBV B 16should the exchange be such as to eliminate BiT4ERR)7/070210
There may be other 17processes involving treatment of oxygenated
substrates where a basic catalyst is desired. 19 20Methane Uparadirto 21

22Highssionalectilarsveightduparagarbens-eabel forssshdton damieent such

nolecul 3weig ocarbons, ontacting.the.Jower molecular
vn\%'eigh%%%ﬁ%%érgﬁew&ﬁ%gn%mﬁa ys}&é%ﬁrﬁgﬁgi%é%é%iﬁ and a metal or

m¥etal compound capable of 25converting the lower molecular weight
hydrocarbon to a higher molecularZeweightzhigdrocarbon. Examples of
sgch reactions include the conversion of 27 methane to C2t hydrocarbons
such as ethylene or benzene or both, 28 Examples of useful metals and
nSetalchrjseries el i 12R FRINRC A9 6 R 2 Jastiprre rretale s histdl
CoMppuRdse3QrlT bRsedeactinnsetneypetialscarnetnbeanpeyrds caibon

employed and.the 32conditions under which they;can be run are di e
T S e e e
4939 B2vickiEe IilEBare 159b i VashBrHeciRetdaisOlig6Y 26 RidTed
thot;g&;&;;ﬂ@@@,é@ Abrevaya-gl2at: 5,095.161, issued March 10, 1992 to
Abrevaya et at; 5,105,044, issued 3April 14, 1992 to Han at at; 5,105,046,
issued April 14, 1992 to Washecheck; 45.238,898, issued August 24,
1993 Th¢aliteraliz5l8n DIRS iRl BaREI 2 SO0l ¢c iR tRetviggk:n the
a9d 5336 82%isgURth AMBUSER 21994 e EhepahagysetBab, each of which
i%incorporated herein by reference in its entirety. 7 8Polymer ization of
-Olefins 9 The molecular sieve of the present invention may be used in a
datalyBrfonthrepelysieiraiorrt 1hslefigisse Giane Fogrde AR uth

ethylepsimFadeindheat2eledn polyreedaadion aaialysk theanolpciansaieve
%%' he_{;%g}“k}g tarozri%g g?%(.:r'lpyepq(:a! cations would include h_yci{ogen, ammonigm and

18 metal cations including mixtures of the same. Of the replacing metallic

19 cations, particular preference is given © cations of metals such as rare earih
20 metals, manganese, calcium, as well as metals of Group tl of the Penodic

21 Table, e.g.. zing, and Group VI of the Periodic Table, e.g., nickel. One of the
22 prime requisites is that the molecular sisve have a fairly fow aromatization

23 activity, Le., iy wiich the amount of aromatics produced is not more than

24 about 20% by weight. This 8 accomplished by using a molecular sieve with
25 controlied acid activity {alpha value] of from about ©.1 o about 120, preferably
28 from about 0.1 fo about 100, as measured by its ability to crack n-hexane,

27

28 Alpha values are defined by @ standard test known in the art, e.g., as shown
20 in U.5. Patent No. 3,960,978 issued on June 1, 1978 fo Givens st al. which is
30 incorporated fotally herein by reference. If required, such molecular sigves

31 may be oblained by steaming. by use in-a conversion process or by any othey
32 method which may occur 1o one skilled inthis art.

33
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13is reacted with a particular type of organometallic compound.

Organometallic 14compounds useful in forming the polymerization

catalyst include trivalent and 15tetravalent organotitanium and
‘%?gzﬂg&ﬁ%ﬁmum compounds having alkyl moieties and, optiBhafl> A& 79219

moieties. In the context of the present invention 17the term "alkyl"

includes both straight and branched chain alkyl, cycloalkyl and 18alkaryl

gtoups such as benzyl. 19 20&xameptesiaf tivalentand tetravalent

rganochrornium and organotitanium 21compounds are disclosed in U. S.

Paterydy07 4 376,1225 3 HMaRED ibRel S éoaf;laﬁ&geﬁ&w%a i, S.
Patent No. 4,377,497, issued March 22, 1983 to Chester et al

Phternt NG PR A48 SRR VEN QBT R ﬂ%‘?“&h‘a“@‘ pgsing
Patentdes 4iBR6tR42dssued Buly@0t88510 ChesteretsalisTheed in U.S.

25disglasyreof thesaforementioned natents aresjngorporatgd-harein Ry

reference 26in their entirety. 27 28Examples of the organometailic
c6mﬁ?iﬁﬁ%‘%ﬂ?éléﬁ“f&"Férﬂ??ﬁlé"r}l%ﬁr&’fé’ﬁﬁa?rd‘ﬁ WL BRI St RRoaRe BlRcaRaly

ndt limitethtoy cefmpouonds corresponding to the 30general formula: 31
wherein M is a metal selected from titanium andchromium; Y is alkyl; X'is
2ha|o_gen (e.g., Clor Br); nis 1-4: and m is greater than or equal to n and

1903 3P A B ELEIRpRES B GUABRERIHT 4 d BRY AR GERFoRAGIRAN IS O
compioyndgranod mpasssd Shynsuthmeoformatainetiteccowipount S:ofithietily

fi%rm qz@ﬂ%f Y%g#%%%é@&t%r&@é 1.0 ‘6«%& Gl Y%%e%&éﬁ%dﬁ%% thY thay

TrY3X, TiY2X 2, TIYX2, TiYX3 herein X can be Cl or Brand 1'
43n DREREBRT SRV DAY fé@p%b%}F Bmfr glsuBathCEghiof the
tert-bpthopentylhisopentylenao pentdsdekfrispHéxykiaBniwhexkyn content

%rethxk%;éx& R%'cgs@t%ggwq@& diethylytyl, %am@xg%mw for

limeth tc., cyc kyls such as, for exam k
d§clof Rvi%@ﬁ]?ﬁﬁ‘ai%ﬁ%ﬁéméﬁﬁy?“@’Eg?é?ﬂ%e%% pWere may be other
4cyclabexytbutylydndghe: cones po ndingriBatkylistibstitutdet eyalohesy|
rRicals 5. sxample. (4-

19

20 Meathane Upgrading

21

22 Higher motecular weight hydlrocarbons can be formed frony lower molecular

23 weight hydrocarbons by contacting the fower molesular weight hydrocarbon
74 with a catalyst comprising 55Z-75 and a metal or metal compound capable of
25  converling the lower molecutar weight hydracarbon 1o a higher molecular

26 weight hydrocarbon, Examples of such reactions include the conversion of
27 mefhane to £ hydrocarbons such as ethylene or benzene or both:

28 Examples of useful metals and metal compounds include fanthanide and or

28 actinide metals or metal compounds.

31 These reactions, the maials or metal compounds employed and the
22 conditions under which they can be run are disclosed in U.5. Patents No,
93 4.734,537, issued March 28, 188816 Deviies et al.; 4,939,311, issuad July 3,

e
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14methylcyclohexyl)rnethyl, neophyl, i.e., beta, beta-dirnethyl-phenethyl,
benzyl, 15ethylbenzyt, and p-isopropylbenzyl. Preferred examples of Y
include C1,5 alkyl, 16especially butyl. 17 18The organotitanium and
VOPAREEHfSMiurn materials employed in the catalyst 19can bBGYESHUEHp10
techniques well known in the art. See, for example the 20aforementioned
Chester of al, patents. 21 22 The organotitanium or organochromium

compodgtisscandestitie A 3meteratar sievedabiispresantinentitiays of
sych a&-%Yg;@f@g?9&9?%%%9&?9@%b@ﬁ%&%@&@@@%ﬁIE% YUl eq
the alyst. a

sieve, In order to form olymerization ca ererally, such
réactibRrtakes! Bk iHaRelstime Y6t d46 B e diam Lbeth 3 prélarbatheck;
organpuEallie, compewndwider 27eonditignswubichpromatedoarsational,
such aJeactio i lecular sieve,can simp added _
e ro g S S Al T soaper e
hés berasifietea Konsetpar st baghdue @ Bomeniaforiitsivificient
tarprovide from about 0.1 to 10 parts by weight, 31preferably from about

0,p to 5 parts by weight: of organometallic compound in 32the reaction
mbgdium per 100 pads by Wdéﬁ%ﬁ%%%ﬁéf@% 2Temperature of
the reaction medium during reaction of organornetallic 3compound with

mplecriansitvesis godnainiinedat alevabwhieh islovedengughniat for the
R e R e e T s
0-C. capfbeolsetaliyadnipfojes RBadhelktitfes6FromPapobeoertsathed
haursgmared eferabhsfien-abgist & ddpdohousirathp & amptnyeddmetalic
e Gl T U R L o SRR e e gpo
48 forivieel iy Bereesiared and GREDOR sVEhHranRPHEvededrs alkyl
mediufysabem Unget alipriEroes im0 sphetccAemativel pralefitinvention
Ralymierization eactions.can be LAcanduCIed I (s SAmR SRYCHIAASR ang
18 alkary! groups such as banzyl

18

20 Examples of tivalert and tetravalent organochromium and organctifanium

21 compounds are disclosed in U. 8. Patent No. 4,375,722, issued March 15,
92 1983 to Chester et al, U. 8. Patent No. 4,377 497, issted March 22, 1983 {o
23 Chesteretal, U S Patent No. 4,448,243, issued May 1, 1984 to Chester et
24 al, and U. 8. Patent No. 4,526,842, issued July 2, 1985 {o Chesteret al. The
75  disciosure of {he aforementioned patents are incorporated herein by reference
26 i their entirety.

27

28 Examples of the organometailic compounds used to form the polymerization
28  catalyst include, but are not limited 1o, compounds corresponding to the

o |

30 generz! formula:
32 MY Xnw

Ty
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15catalyst. 16 17The polymerization catalyst can be used to catalyze
polymerization of 1- 18olefins. The polymers produced using the catalysts
of this invention are 19normally solid polymers of at least one
A8 A8 containing from 2 to 8 20carbon atoms per mof&dUlE 2PAEEE210
polymers are normally solid 21homopolymers of ethylene or copolymers

of ethylene with another mono-1- 22olefin containing 3 to 8 carbon atoms
per metecsie vExemplasyseapodiniera Bamaludedhoserotm; Y is alkyl, X is
eyisngipapdenc chMencll-bulene, SIMANEL-RENAS AR and s o
ethylene/I-octerie and the like. The major portion of such copolymers is
28def#éd from ethylene and generally consists of about 80-99, preferably
95-99 26mole percent of ethylene. These polymers are well suited for
eé””%%‘mbﬁ%%é@@%@&m&%ﬁ%&“ F%%K’g&%%W%A%E&ﬁa&%msmpasm
polymerlza‘ct}lon_ reaction can be conduite by contacting monomer or
3B monbRYERs2 EgnuBRALHE ABRE I RNBREBI R bther siefing anci
iy thec¥substaniial @bsence of catalystipoisons sueh asvekstLTe andrais; |

ith a 32catalytic. t | ic cat ’
o TR L e e T b

réactibRbHdeseb 0 erHh e RIBIYRMERSEIVEMHER b st d8ohex)

@Jﬁuzn{@ﬂ@d @,f@ﬁm@mm@ﬁegﬁls-%hwm if theipalymeyizatesprepgtion is
nducted with the reactants i igui ap _ )

o R B SR S PSP R e RIS .

on pr € reaction 4may also be conducted with

idactaneohetvieiapot-prage g o my aditiaic arsibety hal JenrenErPaeing
absengrynt@solventdydloifsiosisadar thefpresanggsof6an inert gas such

nitrogen, 7 8The polymerization reactiqn,i ieg, t t
o DOl 0 B A D T e
GFeat esdpemitirad odperamibereys e tRs bRESTRIEDPINe TR Crs a1
monomeksandthe particular 11catalyst being used and its concentration.
Naturally, the selected operating 12temperature is also dependent upon
t7'1e desired polymer melt index since temperature is definitely a factor in
d8justitig theanaiscilan ngg:ﬁg@pc@ﬁgmméum malerals employed in the catalyst

19 can be prepared by techniques well known in the art. Bee, for example the
20 aforementioned Chester et al. patents.

21

22 The ofganotitanium or organochromium compounds can be with the

23 molecular sieve of the present invention, such as by reacting the

74 organometallic compound and the molecular steve, In order 1o form the olefin
25  polymerization catalyst. Generally, such a reaclion takes place in the same
26 reaction medium used fo prepate the organometaltic compound under

57 conditions which promote formation of such a reaction product. The

28 molecular sieve can simply be added o the reaction mixture after formation of
29 the erganometaliic compound has been completed. Molecular sieve is added
36 in an amousnt sufficient to provide from about 0.1 o 10 parts by weight,

31 preferably from about 0.5 to 5 parts by weight, of organometallic compotnd in
37 the reaction medium per 100 pans by weight of moleciiar sieve.

TN



14polymer, Preferably, the temperature used is from about 30' C. to about
100 15C. in a conventional slurry or "particle forming' process or from 100

C. to 16150 C. in a "solution forming" process. A temperature of from
Bt 17110C. can be emPloyed for fluidized bed pr&&8&E8¥07/070210
19The pressure to be used in the polymerization reactions can be any
pressure 20sufficient to initiate the polymerization of the monomer(s) to

high molecular 21weight polymer. The pressure, therefore, can range from

subatmospheric 22pressures, using.an inert gas.. il il
o e e I ereten TR MR AR W ometaiie,
pieferretipresd @ ia R RNTEISHE GE (0TS 6P 2o alssat woieh SRy
Ag 6;] %@?gﬁ{ wl&?@;@r@@sg&y@fﬁ& tﬂ@@@@ﬁi@d@ﬁa}!@mt@mjamﬁ, 26
27The selection of an inert or ic_solvent iLLm tq. be 4 ed.
2§soll§?fgﬂeé?t§jf ﬁ;ﬁpr&reag eeqr%?ggg wﬁ%’ﬁ gbﬁ;@is&ﬁ\?%%zﬁi «r%g%/%%%t&%
chticabiout Zthe SelveRt shoud veefrbremnissstpBsndipdiapdméteiic

catalygbancb @efin A0pelysnardeosueethandbestiahle. atshereacton be
temperature used, It is not 31necessary, however the inert.organic,
bR e e R R pal
Athonyithedisertorganic solvents 33applicable for such purposes may be
mgntioned saturated aliphatic 11, lhydrocarbons having from about 3 to

12 carbon atoms per molecule such as 2hexane, hep, :
LbocthET SEITA B8 Ssche i T GGt e G Ry e
hydrocasbeoerechaning ko iovatieabBind the segeirs Bemyher kblasiner @
SW;] a@ ﬁ%%@@&n%ﬁﬂ%ﬁ?_%ﬂ@ﬂ@e@ eiaﬁa_tbyétgﬁmmgmmjs can be
methylcyclohexane and the like and aromatic,. rocar 'om
o, B0 1 LT A P TTar S g Ty asas adng e
xydene;zamigsthe like. Particularly preferred solvent media 8 are
cy¢lohexane, pentane, hexane and heptane, 9 10Hydrogen can be

{16 mOBE Y TGB! BBOy e o et L ge e R g
Malt Ingiesio M hPartiatqrepsisiecet W%%@pﬁ}ﬁ&'ﬁtﬁw g@@@mgr@ggﬁre

19 normaily solid polymers of al least one mongo-1-olefin containing from 210 8
50 carbon atoms per moiecule. These polymers are normatly sofid

21 homopolymers of ethylene or copolymers of sthylene with anothet mono-1-
22 Qléﬁﬁ containing 3 to 8 carbon atoms per molecule. Exemplary copolymers
23 inciude those of ethvlene/propylene, ethylene/i-butene, ethylenefi-hexane,
24  and ethylens/t-octene and the fike. The major portion of such copolymers is
o8 derved from sthylene and generally congists of about 80-88, prefesably 85-99
28  mole percent of gthytene. These polymers are well suited for sxtrusion, blow
27 miolding, injection molding and the like.

28

29  The polymerization reaction can be conducted by contacting rmonomer of

30 monomers, e.g., ethylene, alene or with ane or more other clefing, and in the
31 substaniial absence of catalyst poisons such as moisture and alr, with a

37 catalytic amount of the supported prganometatiic catatyst at a termperature
33 and at a pressure sufficient 1o initiate the polymerization reaction. H désired,

Eh



13can be within the range of 5 to 100 psig, preferably 25 to 75 psig. The
melt 14indices of the polymers produced in accordance with the instant

W on %?p 15range from about 0,1 to about 70 or even higher 16

ore detailed description of suitable polymerization condit o%?ﬁ%‘f%ﬂ%’&zm
18examples of particle form, solution and fluidized bed polymerization
19arrangements are found in Karapinka; U.S Pat. No. 3,709,8d Jan. 9,
201978 amdiKegehist alivehBrRahdoed, 086, 408: s sud doApt]lizBe 1978 als

Both ef,2lhgseRaianis-aredncRmearRina hers iR ieiareneseddiants in the
23Hydrogenation 24 SSZ-75 can be used in a catalyst to catalyze

hScrolBAARGRY & Hy At EIGR (BRE T COR AL iSRRI T he reaation
hydroganpelis. Fhecnrisaiuf atd tydravarbdhs RRearptemprse, olefihsgized

dsoneﬁe@%ysﬂgin@@mqﬁgmpzeyeﬂé ancking fikes 28:2aHydrgenation s of

is accomplished by contacting the hydrocarbon feed 30containing
uRsatBrs R SEERHE PR hydrogen in the presence of a catalyst

c@mprising SSZ-75. The catalyst can also contain one or more 32metals

0k Groyp, VIR 21t SHRHR MMk InRUCing $8118 - CRMBISXER ANG SAIIANS . 30°

33thereof. Reference to these catalytically active metals is intended to

B Teridripadt QRPPHIEES br theaS iHIRE SIEMETA ERE ST Thbive
form syeh:?iag arcoxide, thalfidesshedidelcaristinyiateame therlikine pagﬁcumr
pxamples At Bel, SuSiaRIneude BIRIARSAlS AP RIS WRRIRIRAR

metal Is selected from 4the group consisting of platinum, palladium,
HodidRPRRERIEDP ESIRBRRSSIRS StRENEBE AP rOUR BomaiStirFer e
nickeomphtadanusn«otialy, sUagsten, Biitatingnt) < hravivar, waightinfiing
pnii, ManIAnase ANCAOTRIBERANG (e Rt AbRE TedRIANAR 100"

component of the catalystaforementioned 10is present in an amount _
ffective RPaNiaE e hSr SR aRS P RIrETIRRFiRESSS of from 1007 C. e
18 1500 €. in a "solution forming” process. A temperature of from about 70° G o
17 140° ¢ can be employed for fluldized bed processes.
18
16 The pressure o be used in the polymerization reactions can be any pressure
20 sufficient {o initiate the polymerization of the monomer(s) to high molectdar
21 weight polymer. The pressure, therefore, can rangs from subatmuospheric
22  pressures, using aninert gas as diluent. to superatmospheric pressures of up
23 to about 30,000 psig or more. The preferred pressure is from atrmosphieric (0
24 psig) up to about 1000 psig. As a general rule, a pressure of 20 to 800 psig is
25  most preferred.
26
27 The selection of an ineit organic solvent medium to be employed in the
28 solution or slurry process embodiments of this invention is not oo critical, but
26 the solvent should be iner to the supported organometallic catalyst and olefin
30 polymer produced, and be stable at the reaction temperalire uged. itis not
31 necessary, however, that the nert organic selvent medium also serve as a
32 solvent for the polymer {0 be produced. Among the inert organic soivents
33 applicable for such purposes may be mentioned saturated aliphatic

-



1lcatalyst, preferably in the range of from 0.05 to 25% by weight, 12
13Hydrogenation conditions, such as temperature, pressure, space
velocities, 14contact time and the like are well known in the art. 15
MB8T5} useful as an adsorbent for gas separations (owifgHE R8¢ 1BFH210
pore 17volume while maintaining diffusion control and hydrophobicity).
SSZ-75 can 18also be used in a catalyst for converting oxygenates (such

as methanebrtedOeeflinsiandiiaiing %&lﬁﬁrﬁﬁﬂmp&%@@@%m as
uied Etzo reducE EPsggdes 20 afnré'tm?(%rt]am gagrﬁtr%a}{nm %s%g 185 ﬁl}itpkmotlve
0 be

exhaus Sh a(ﬁs Lol star ydroca on tt?rap in

cdmbiRtisHeshgine PEnaien coraolepsyssng f'es 28 fatrortbyn
usefubfortrapping 93 kagmeniss 2k rR4ENe nplegidiansieve of the present

invention can be used to separate gasses, 25For example, it can
e g R TR R R RHIG: D areec

sfevehigdisearaea barsonentabcatidmbtamsbraeierny ictdeweparsteas

the gwggngﬁam@ﬂﬁs @'&%@H@QH@W@@e@@ﬁ@ﬂl@%@ﬁbﬁba%@v@mﬁmm
6,503,8 issued Ja, uar 2003 t Ikarn| et al., which 29is

y 1
mcoréo?act% Qbﬁe?eréoﬁé@e eféll%xln § B%fg eﬁy 1 The molecular sieve of
ti¥e present invention can be used in a catalyst 32prepare methylamine or

dimethylamioe Binsethylainioaim generady-piepated 8&1& indestidak order to
antifies b ntlnu us reactlopé f[ etha}n%legan%o gyatggylether)mu‘C
foly: et e netver el iy e At
ﬂ)zb|catsy&mﬁmédiimh@}va‘f:mtteﬁmagéstaretéﬁméraawe%wﬁy@m@%ﬁ%d
%@00%% é@%hﬁr}g@%@é@@t@@ﬁﬁ%@s pRUERBIPLEcESEI dgistiasami

\}\ffn Chmgi1}7%%(;}0?{2@:52%%;813;@?}5%%% d A%CO 0%%988 ot?'abe‘abs%arn%tentwsear&zan can

18R irety. he cata st Is used
ithits awigddrom Abidiforint ebmbléuiarsiavsshean be 8prepared by a
yariety of techniques. Preferably, the molecular sieve used to  prepare

gl B0 D R B L e n llen e
18 examples df paricle fc:sz'm, solution and fluidized bed polymerization

19 arrangements are found in Karapinka; U.S. Pat. No. 3,709,853 ssusd Jan. 8,
20 1973 and Karol et ai: U.S. Pat. No. 4,088,408; issued Apr. 25, 1978, Both of

21 these patents are incorporated herain by reference,

22
a5 Hydrogenation
24

25 88275 can be used in a catalyst to catalyze hydrogenation of a hydrorarbon
26 feed containing unsaturated hydrocarbong. The unsaturated hydrocarbons

27 can comprise olefins, dienes, polyenes, aromatic compounds and the like.

29 Hydrogenation is accomplished by contacting the hydrocarbon feed
30 containing snsaturated hydrocarbons with hydrogen in the presence of a
31 catalyst comprising 88Z-75. The catalyst can also conlain one or moje
32 metals of Group VIB and Group VIl including salls, complexes and solitions
33 thereof. Reference to these catalyfically active metals is intended to
472~



11 12The process of the pies nt invention involves reac rig methanol
13dimethylether or a mixture thereof and ammonia in amounts sufficient to
14provide a carbon/nitrogen (C/N) ratio from about 0.2 to about 1.5,

HYettrEbiPi5about 0,5 to about 1.2. The reaction is conduct@§ EHU§2007/070210
temperature from 16about 250C to about 450C, preferably about 300C to
about 400C, 17Reaction pressures can vary from about 7-7000 kPa

(3-1086kpaiparreiaraheiiabomicls300&: kR AR QBshr A IRIBARGK such

and/or dimethylethe ce fime 190f geout_ .01-80 haurs. preferabl
10 TS e DT C i T BoRa ke CAT e b

mMass e lailpbgivigédbyalie thees floesatd et the metal is selected from

naethanolfdieibiiathey ktradiced inthareadonR2800 L7 & menbRns

ugedtor th(; c?ﬁglélti? reductic_)r%,oft enogg es o%f_gci}ro enina A%g_as ;

S reamfa ﬁ)’i(‘:‘)al 9 the ugbagoé}srga{{ﬁ?gsé@cgnt%‘lﬁg o>8}§é?1’, Co%—ff’ g gsten.

25 stoighisime ticenpess/ tadon Alswithe molesoiaeskevepapicoitam a

metalggegimetal ions within or on it which are capable of catalyzing the

reduction of 27the nitrogen oxides. Examples of such metals or metal ions

include cobalt, 28copper, platinum, iron, chromium, manganese, nickel,

Zinc, larthaAtngs28alleatitrnehbelidim exdimbduresthefesingoiBroheietal)

-g@famﬁls;@ééﬁzh APIRGRSS é?é&ﬂ@e%_ t@uﬂgéﬁﬁaﬁwﬁc@' _ ‘Uta%éigﬁsﬁgfctl\ilon of the
nitrogen in the presence of a zeolite is disclosed.in. U.S. Patent No.

N 207 S AP B AOBEr S PN P WIS aha e 8 Hh o

fidcorporated by reference .44.. WO 2007/146622PCT/US2007/070210

herainqihgiendhe Calahiic Piasess isdhe cRAmbUSIQYR oL carbaiveivsities,
monOX|dte and g%d %cgrgo_ns and itpﬁ?catallyt{f reduction of the oxides of
Hitrofi BShtEISE Th A RS ek " 44 TR haust gas from an

fiternal 4combustion enginé. The zeolite used is metal ion-exchanged,
goped gy Hoaded-sutficientysenRsinpravideanealRclivgiameutinhh pore

P e LB IR LE e B oty nasdien,
18 also be used in a catalyst for converting oxygenates (such as methanoi) to
19 olefing, and for making small amings, SSZ-75 can be used to reduce oxides
20 of nitrogen i gas streams (such as automative exhaust). 83Z-76 can also be
21 used as a cold start hydrocarbon trap in combustion engine pollution control
22 systems. $SZ-75 is particularly usefut for trapping Gy fragments.
23 |
24 The moleculat sieve of the present invention can be used 1o separale gasses.
25 For example, { can be used to separate carbon dioxide from natdral gas.
28 Typieally, the moleculer sieve is used as a component in a membrane that is
27 usead to separate the gasses. Examples of such membranes are disclosed in
28 U, 5. Patent No. 8,508,860, issued January 21, 2003 to Kulkarni et al., which
29  isincorporated by reference hersin in ifs entirety.
30
31 The molecuiar sieve of the present irvention can be used in a catalyst o
32 prepare methylamine or dimethylamine. Dimethylamine is generally prepared
33 inindustrial quantities by continuous reaction of methano! (and/or

A



8 9 Gaseous waste products resulting from the combustion of
hydrocarbonaceous 10fuels, such as gasoline and fuel oils, comprise

carbon monoxide, hydrocarbons and nitrogen oxides as products of
VEBMBULt8A%r incomplete 12combustion, and pose a serioud hEAIFR07/070210

problem with respect to pollution of the 13atmosphere. While exhaust
gases from other carbonaceous fuel-burning 14sources, such as
statiodiaeytkyigines, dndustrial flarvetesyetenconiribsiied asukistaritalls fo The

ay poJé%?&t%hcﬁ*&%ﬁ@%ﬂ%%%%%&m&yﬁ%ggj%?%eﬂgge%%ﬁ%g%mgl

source of pollution. Because of these health problem concerns, t _
17EnARSIRERLAProtallich: ARE At F EPRY RES BrEifulgHtad sticeesitrols
oh 18ithemmbunts of Parbermonvxideshyskoearbons antbaitrogemams «f
oxides,which. 1 i _ it The.i tation of these
c%)(ntrg S ﬁgﬁs%égﬁﬁf%%n%%%ﬁgﬁ%ﬁ g% %%%?@é%%?rg\%gﬂers to reduce the
afnount of pollutants emitted from 21automobiles. 22 23In order to
achievedheisipaultaneolis torversiem of.carbommenaxide, 24bydeocarbba
d nitr ide. e ice t _ A
N e Y o
2BfurkteREiAirepylaseng WiRsHBAER SHRasHbi an HAREPESHE! T the
27engingiexhaust systenuAthonghihrsedhias karponeniaantsat.
catalysts 28work quite well after they have reached operating temperature
of about 300" 29C" at lower temperatures they are not able to convert
SEbsthiar aifite s ior BOTREHEINANRE e HRAMBATSSE 8% when an
eﬁagin@ra@@wwm&t;@uéahlmaelmm arehiteseng | Igined sesiantecdpthedhres
mponent control catalyst is not cQnver .
o o B o g o Pl
bhaen alued iS40 8reLthehy 6 CaRSHRS BumhgHE Y8 SAFTPoraGH b the
engingsAlthauah theprecess typieatywill e usschvditio Auydeecarioon

fets, e nstant lvention oan AR DS, 3eA 1B dteRb £

aush 3eabR ably
om &IGohol Hieled engines. The adsorbent bed is typ c;‘lly p%cg’ﬁ@%mby

éimmeenatal)-BERSHE TG LAt Thb ) etBRhaRPS eI est ABfrsdme
19 of about 0.01-B0 hours, preferably 0.10-1.5 hours, is typically used. This

20 space time is calculated as the mass of catalyst divided by the mass flow rate
21 of methanoldimethylether introducsad info the reacior.

22

23 55775 may be used for the catalytic reduction of the oxides of nitrogen in a
24 gas siream. Typically, the gas stream also contains oxygen, often a

25 sioichiometric excess thersof, Alse, the molecular sleve may contain a metal
26 ormetal ions within o on it which are capable of catalyzing the reduction of
27 the nitrogen oxides. Examples of such metals or migtal lons include cobait,
28 copper, platinum, iron, chromium, manganese, nickel, 2ing, lanthanum,

29 palfadium, rhodium and mixturas thereof.

31 Oneexample of such a process for the catalylic reduction of oxides of

32 nitogen in the presence of a zeolite is disclosed In U.S. Patent No. 4,287 328,

23 jssued Octoher 27, 1981 to Ritscher et al., which is incorporated by reference
A



7through the adsorbent bed and then through the catalyst. The adsorbent
bed 8preferentially adsorbs hydrocarbons over water under the conditions

\Qéezsg%% Lr%tge exhaust stream. After a certain amount of time, the
adsorbentbead has 10reached a temperature (typically aboutpﬁ%l@?j’(gf{mzw
which the bed is no longer 11able to remove hydrocarbons from the

exhaust stream. That is, hydrocarbons 12are actually desorbed from the
atisofberirbethirstebe oftbgtingpadserbedhd his:ilrdgensratesctheonoxide

aglsorhent, hed sodhat &m&%s&bxggg%w%%mggg &f‘&;%% guent

cold start. 15 16The prior art reveals several references dealing with the

ude of HURBRSERAL TR 8 itk 28 HForsRavsbAREHIREIGRSURIF a cold
start engivestperatior: 1 S0aesiith vefdrancetis WnSsRakred 31698683 in

wnich apadsospenibed isanlacsd ajferhoth a éﬁﬁ%@& 8%!%%4% and.ap
oxidizing catalyst. The patentees 20disclose that when the exhaust gas
streafMT&hRIGRPEED'AES TGRS ARelimarebiroWed vt ghekecrsdading
catalystihetsthioaglthesaxd g catatystang22finally through the
aglsorbent bed, thereby adsorbing hydrocarbons on the 23 adsorbent bed.
When the temperature goes above 200 C. the gas stream 24which is

dischafged ot HersRitiatiore eI ie dindsd hits e hedjBr HRePoitGeS
portidnethesmbjes pestioneheirdgdischarged die etiyhintotbeatmrosphere

#6 and e inglRer o Bass B AUIN S AAOUBEM RE P IER cioto
unburned 27hydrocarbon is desorbed and then flowing the resulting minor
Portici? GPHAYCO8BRARGSE SrEdiREaitaiiRE I tedrbsdemibaRdtion of the
hydrogarbansintaithie: 28engingawbelemtheyharehumned30:3LAneiherg
fgleranafi Lk Rl Mo et NG RRPRER 8 DIOGR s
32oxidizing carbon monoxide and hydrocarbons which are contained in
ExhaduP3agaaiide anecitienbesed aist pREp ifmspaient W RsHnsspre 2
fowingiatipdaodrexhdpstisttaaBRavhich i helonn8a00 froliterathncerms, the
afsorption zane.w @P&eac%ﬁ%@&%}?{%@Aﬁﬂa%@%@%@%@sﬂ%@ TOSRIDONS
and then passing the resultant'3stream from this adsorption zone into an
BidafierP 7SI VPher bHE I temipetallifsbRiRR EMAlS i FRsReEaRP Which
t@achesahoit800 Fingt Etisiugiicmentation of these contrals has resulted in
20 the uge of calalvtic converters fo reducs the amount of pollutanis emitted fom
21 automobiles.

22

23 In order to achieve the simultaneous conversion of carbon monoxide,

24 hydrocarbon-and nitrogen oxide poliutanis, it Has become the practice to

25 employ catalysts in conjunclion with air-to-fuel ratio contral means which

26 functions in response 1o a feedback signal from an oxygen sensor in the:

27 engine exhaust sysiem. Although these three component control calalysts

28 work guite well after they have reached operaiing temperature of about 300°
28 C. atlowertemperaturgs they are not able 1o conveart substantial amounts of
30 the poliutants, What this means is that when an engine and in particular an

31 autemobile engine is starfed up, the three component contral catatyst is not
32 able to convert the hydrocarbans and other poliutants to innocuous

33 compounds.

45



5stream is no longer passed through the adsorption zone but is passed
directly 6to the oxidation zone with the addition of excess air. 7 8U. S.
Patent No, 5,078,979, issued January 7, 1992 to Dunne, which is
WihEYPHRd herein by reference in its entirety, discloses tre4iiH§Sah07/070210
exhaust 10gas stream from an engine to prevent cold start emissions

using a molecular 11sieve adsorbent bed. Examples of the molecular

sieve include faujasites, 12clinoptilolites, mordenites. chabazite, silicalite,

zeplit ras i g -5..14 dian Patent,No,
D05 M fert il b ap St AR B o
aléohsiAiatst et istvestshiAEhTHIE Hemogassrsmebr widircetprywib
caol enging:statiupexhaushgasthioughndedehzeclieparticlas ddanek
then oyer an.QdetRD ctalistand fhendhe gas R AIPENAIER 0 e, ace
atmosphere. As the exhaust gas s?r__eam warms up itis contl qousX/
p&ssetBlishatrdy Spdoiptivhasslvahd thentlow eritiae B xdagion et St
stateﬂtma@maem%@@@ra&m @%@t@@&m@@@@fé@{aw@@m A0LNYIRE bed
23exhaust str and in particular to a process for minimizing emissions
dmd e A S R e R R e
internél Bre2srextst sliEsomblistisserRinewhierjbner diesdpceipiaiustd has
g@z SU@@&H@%%%@H' 'ﬁgrnggtéﬁs@%m@@ﬂ%%sm poliHRAtGINEBING: forger
urned Of therm Ily 27degradegd rocarbons or similar qgrganics. _
e T S e R a8 (1) ot Bl 18 e ehsaipons
Arogereaxitied s edrb 29 b pdsades T hebinglnadhvapdacraeradasy al his

hydroeaibanaceois elods mIad 30N HIS GPEsIicAtionaBe I dhe during a
%ppend d claims, th ier "hydrocarbonaceous 31fuel” includes
roBAPESRLC SSHiR

_ and mixtures thereof. Examples of
32hydrocarbons which can be used to fuel the engine are the mixtures of

J3hydraearhonswhichinake up aaselinesQledigsehitelhd he:alsehelsbent
WO 2007/146622PCUUS2007/070210 ];bﬁgise to fue

B R B0 SRR RERO NI HEDP SRar & A oot
Mikturesaotetbohtisar bytfodatbdits tEABEE Hewided anhsterighe bed is
3may heRdelmNaine, sasiihinestiernakcanbustion eagine, suelhasales
é%“toré%gﬁé'.%é?{#éi‘%u%%r?‘%ﬁeeé‘ N8 SIeR RSN UNE RLBBIRE: TS RINGRS  is
21 flowed through the reducing catalyst then through the oxidizing catalyst and
22 finally through the adsorbent bed, thereby adsorbing hydrocarbons on the

23 adsorbent bed. When the temperalure goes above 200° C. the gas stream
24 which is discharged from the oxidation catalyst is divided info 8 major amnd

28 minor portion, the major portion being discharged directly into the atmosphere
26  and ihe minor portion passing through the adsorbent bed whereby unburmed
27  hydrecarbon i desarbed and then flowing the resuling minor portion of this
28 exhaus! stream confaining the desorbed unburned hydrocarhons info the

29  engine where they are burned.

31 Another réference s U.S. Pat. No, 2,842 932 which teaches & process for
32 oxidizing carbon monoxide and hydrocarbons which are contained in exbhaust
33 gas streams. The process disclosed in this patent consists of flowing an

-



5this invention is particularly suited for hydrocarbon, alcohol, or
hydrocarbon - 6alcohol mixture, internal combustion engine mounted in an
automobile, For convenience the description will use hydrocarbon as the
Wt?eﬁ%ﬁféx%%llfy the 8invention. The use of hydrocarbon in tHe- T/U52007/070210
subsequent description is not to be 9construed as limiting the invention to
hydrocarbon fueled engines. 10 11When the engine is started up, it
produeds:astelativalynhigh isdrcentiation chib2hydmeeashansdndheengioenrbs

e%‘ha%ﬁé%%?béﬁ‘?%ﬂ{%d\é’% @ﬁ;%%%%%@!%ﬂ&%%%%‘& ﬁgw&lé&mw

herein to collectivel ly refer to any unburned components and
cBmbBEBR By ddaAssyaHen ﬁ‘iﬁ@ Bhan S EtpEa S Yﬁé@&%ﬁ%le
whenithepitrelisseohitdr ecathendae kiyanocathensbitiagen Pxidesxhaust

1§cargp%§3(%§%l%% q,9tbex Y;ﬁm@#&‘y BX&E&%%%%M%QP I‘g‘é@%@ ﬁ@%eﬂy

engine 1 aust g stream. The emperature this engine éxhaust
sfrear? i§4 sréfativaesor §ehe ainia shesopae &fand typically in the
rgnge of 200 to 19400 C. This engine exhaust stream has the above

charagt Stgg%ﬁt%@g%'E%%‘@“ﬁéjs%ﬂ%ﬁfa?@%}'“% é%l%ﬁy&%ﬂy for

the first 30 to 120 seconds after 1startup of ‘a cold engine. The engine

eXhaiRESREEHFIIPIGH CAIP EoRDamMiTYE 2P VERInsS 556t Istrhe Foouhaust
ppm Mr@@@&b@ﬂﬁw%%’@h@ engiaeexhalisigassiaamankich is tombeular

teg is.f | i
oy SR N R S S s M
belowsRetivdrpexmsiderirsariaeniichicdiischartisd irofHatisaeeliar

steve hedismawv flowed over a 28catalyst to convert the pollutants
ggntalned in the first exhaust stream to 29 innocuous components and
provide a treated exhaust stream which is 30discharged into the

AfmodpHerdialt Rt éietdotP Bl PHSH et e drth 34y exhaust
atmospheribedreatediexhavst strean mayde:fianvedthroughaa pufiiers of

g0 %E{hf.%ﬁ%rgﬁgg ésdﬁict'owg& s well gagwa ;pgyggt% & Qé%h{éu&lhfc los

referredto | eart as three -CcO ponent ontro a ecause 4
d8n simidliBRe susiyPBaEa an F RS ArA YRS dBRIBIS preEdIR Y tHE ﬁ?@t

19 atmosphere. As the exhaust gas stream warms up it is continuously passed

20 over the adsorption bed and then over the oxidation bed.

2%

22 As stated this invention generally relates to a process-or treating an engine

23 exhaust stream and in particutar (o a process for mininizing emissions duting

24 the cold start operation of an gngine. The engine consists of any internal or

25 external combustion-engine which generates an exhaust gas stream

28 cortaining nexious somponents or pollutants including unburned or thermally

27  degraded hydrocarbons or similar organics, Other noxious components

28 usually present in the exhaust gas include nitrogen oxides and carbon

29 monoxide. The engine may be fueled by a hydrocarbonaceous fuel. As used

30 i this specification and in the appended claims, the term "hydrocarbonaceous

31 fuel” includes hydrocarbons, alcohols end mixtures thereof. Examples of

32  hydrocarbons which can be used to fus! the engine are the mixtures of

33 hydrocarbons which make up gasoline or diesel fuel. The alcohots which may
47



5exhaust stream to carbon dioxide and water, oxidize any residual carbon
6monoxide to carbon dioxide and reduce any residual nitric oxide to
nltr%%en 7and oxygen. In some cases the catalyst may not be required to

VEBRVEH %A soxide to nitrogen and oxygen, e.g., when an &K I0GEER10

as the fuel In this 9case the catalyst is called an oxidation catalyst.
Because of the relatively low 10 temperature of the engine exhaust stream

and the ﬁg@ﬁeth;%rﬁ@mmi@el{asﬁawmwmmbfumﬁg@@baa\l@we
e S e g e e ga e Pt K gine

hen the molecular S|eve reac es a sﬁf]uent emper
typicall§Y1IBA B deit T3@2 0TrE MRE DOINAEIMLORetEEpe atBEheddh #etbed

begi[eta&ﬁ@#lﬁsgﬁaam@:ar]r@sw@sla@ @ﬁ@@eﬁ@ﬁgﬁ@@@k‘ﬂ{éﬁ@a%@\@b&ﬁb of
c,ata { At thi oint t ta S reached its o temperat

ahd ééﬁé?\é ore gs arfl egar?yf?ﬁ[%(y Convets ? ng the po an(fs:% Enrg%é%cuagu -
compifRisPde, W@T%ﬁ?ﬁbémfﬁévﬁﬂgé@ imeHetitsa AT iAVemidrieaner

be copveaiaaHy-2herpleygtbinparicu aie s er &Q@wb@@txeagam? the
posite nt% solid 2 m O|I§|'?IIC cargier, When géatrt culate ormi

TR S o?rﬁ%ci‘?n% SiE CE?CW%F EBWI? p%tl

esired, the adsOTbent can
g‘?anlﬂ@@,&lﬁ&?%bﬁ’é@é@,i@GﬁTﬁﬁWZﬂmme@ﬁWmﬁmﬁlc form, it
iz usually most convenient to employ the 25adsorbent as a thin film or
_ fathg! degosned on an.in rt carrier material w [ov ides th

str

uctUral SUSEOIP T the Adeorbe AT e g u'%"rer% 51959@'%808” of
Hhy refrdetsrpenateribbsucinasteranmigesraesal @m@téﬁmtﬁhﬂngo lutants.

ﬁﬁde%ﬂbﬂ%‘%@&&;%Qﬁa@lﬁﬁm@cﬁ@%@é@ﬁ%ﬁ%@tW'éWh@iﬂQﬁ@H?’@@Pand
npt be 29degraded by th a%?.s to wh |(En§0tm Er)i%m‘#ﬁ ?]of suitable
Céramic SOMAterials include siilimanite, pe af“fe 5 UTIites'ZircSh,
Frcomrauipe. whe@;ibfﬁamﬁé@@mmﬁmém&éﬂmmﬂumnauygm@m@s

Taatefialisay M&@@%Wﬁ@ﬂ%ﬁ%ﬁ&f Havention HMBQW%@&Sengme
d all s disclosed i | 1U.S Pat. No |ch are oxidation

Tl AR S L SRR 67 A O EPAT .

B herehthehnaterizdoan ydstide SRlized andbpitigid rtharzobafigditida

18 400° €. This engine exhaust stream has the above characteristics during the

20 initial period of engine operation, typically for the first 30 to 120 seconds after

21 stariup of a cold engine. The engine exhaust stream will typically contain, by

22 voluimes, about 500 to 1000 ppm hydrocarbons.

23

24 The engine exhaust gas-siream which is {0 be freated is flowed over a

25 molecular sieve bed comprising mofecular sieve S8Z-58a first exhaust

28 slream. Molecular sieve SSZ-56 is described below. The first exhaust stream

27 which is discharged from the molecuiar sleve bed is now flowed over a

28 catalyst to converl the poliutants contained in the first exhaust stream o

28 innocuous components and provide a treated exhaust stream which is

30 discharged into the atmosphere. itis understood that prior to discharge into

31 the atmosphere, the treated exhaust stream may be flowed through a mufiler

32 or other sound reduction apparatus well known in the art.

3%



5which provides a plurality of pores or channels extending in the direction

of 6gas flow. It is preferred that the configuration be a honeycomb
‘%o%%{gtion. 7The honeycomb structure can be used advantageously in
ERHET (K&K form, 8or as an arrangement of multiple modul®S Hg007/670210
honeycomb structure is 9usually oriented such that gas flow is generally in
the same direction as the 19cells or channels of the honeycomb structure.
Fér a more detailed discussion 11of monolithic structures, refer to U.S.

g@t' Nﬂ%{%&%@@g&&ﬂg E??%EQ @4&%\%& &%Té#q&%ql%%%l ?{L{%gy&? oomg%nr?nisl

eposited onto the carrier by any convenient way wel nown inth
Aprefeired etioaenie Mdiprern S GRVRRIAG FRMISIrdlalEldecause
sieveinndh coatingrhe.snonatithicinoneyicombRRiuiarwit Meselrry ikbrfhe
Sgﬂrye?cﬁgdl?&F&éﬂ%r%dc%%%e&%é%‘%WM%@% é&%‘%‘.’i‘na%%%%‘&' ning the
1/appropriate amount of the molecular sieve and a binder with water. This
1B MRS T EhBIBRa SR & 8T B R S8y chcil sbpifieatdie ininiHgaen
efc. This 39alerrytissusaddaseoatasmanelithie/honexcemb-Ly Wippingdhetric
hene [ Qthe. slurr oving,the excess slurry by draining or, . .
e e ST R R e TR
|GadingBf hiofstalat erdled ABaERdRETRE e Blrsvsprd dessaiatyshelow
epeatesasmanytineesas seauised: tadaschievediedesieckiondiag, 84s
instead depositing the molecular sieve onto. a monolithic honeycomb .
Do aeE e [ e 0L U SRy SR e
% honieyesinbstigch@re by means known in the art. 28 29The adsorbent
may optionally contain one or more catalytic metals dispersed 30 thereon.

Al e D T
32 mixkres HerSY, FhéleasstpRisbid mietsd Fiiipied dpbsiterrdmeitie
3Sadgohent whieh Qets:as a:5u PRAK HhanssyHabiRdnannevelt kaowe
 the WOR00T(140602PCTRISA07I07021 o, Qe SXAMPlE. LA
meth8d 0 &lspersi’{ng he noble metal on%ori%e ) aésorlf)en suppor

Hvolvees Al B RS ISODRMI SRH SRt TP EPHS components.

19

20 The adsorbent bed used in the instant invention can be conveniently

21 emploved in particulate form or the adsorbent can be deposited onto a solid
22 monolithic carrier. When partteulate form is. desired, the adsorbent can be

23 formed into shapes such as pills, pellets, granules, rings, spheres, ele. in the
24 employment of a monolithic form, it is usually most convenient to employ the
25  adsorbent as a thin film or coating deposited on an ineft carfiar material which
26 provides the structural support for the adsarbent. The inert carrier material

27 can be any refractory material such as ceramic or metallic materials. it is

28  desirable that the carfier material be unreactive with the adsorbent and not be
28 degraded by the gas to which it is expused. Examples of suitable ceramie

30 materials include sillimanite, pstalite, cordierite, mullite, zircon, zircon mullite,
31 spondumene alumina-itanate, ete. Additionally, metallic materials which are
32 within the scope of this Invention inslude metals and alioys as disclosed in



3 aqueous solution of a decomposable compound of the desired noble
metal or 4 metals, drying the adsorbent which has the noble metal
compound dispersed on it and then calcining in air at a temperature of

VBT 46% %o about 500 C. for a time of about 1 to about 4 hEGREERPe7/070210
decomposable compound is meant 7a compound which upon heating in
air gives the metal or metal oxide. 8 Examples of the decomposable

compoLndeswhichacerotis ssedoarersebdostv AindkBnbatNe: 478881
whichis, Insorparalerh Y eTRreNas, flsferred 10decomposable

compounds are chloroplatinic’acli lum trichioride,, 11chloropalladic
a¢id, hexachloroiridate (IV) acid and hexachlororuthenate. Its 12preferable

that thegeble-metakhel presest fcaRaBOUNEAaNRB0. oM abetigbito
out 4 weight percent of dsorbent, rt._Specifically, inthe. .. _
e R e e R S Ry R Wi o
vihile $a315he [t ssereffrrsinah A vutNertia i 4 degeeomdhs giGyration.
0?03 e wﬁa%ﬁﬁ@%tg%%@ﬁ&&i&&%%@%m, ialp iaretpapabiagfonm,
oxidizing the hydrocarbon and carbon.19monoxide and redugi  nitric
ek e e VAN
bed cesvalt bothias avchdierbentiardseiracrabatalist spr 2 ITheleaEH/Se
W,hicfbliaw%e_eﬂ@gmiav?f@imiﬁjﬁmt@djm?@.w three24eamponentssion
ntrol. or oxidation catalyst w n in the art, Examples Gi, - .
ot e e R R A e R
284,760,044; 4.868,148; and 4,868,149, which are all incorporated by
ﬁ?fereﬂﬁ@:ﬁﬁﬁfﬁﬁgi%a@%%Mliﬁq?W@%ﬁbﬂi@f%ﬁ%ﬁmﬁaﬁémﬂﬁ@im’eﬂ
tinum and 28rhodiym apd optio alladium ile oxidation .. .
iy SR g 40 PSR G G BL T R g ne
d6ntaingstatinusicasdror SophnadiernenetiniThewe sariyse Riayith Sy sturry.
@@Tﬁm}@rﬁm@t@@h@mﬁ%ﬁmm? Blsuehashariume seduen, Janthaniing the
nickel, and iron. The ngble metals 32promoters. and. stabilizer. Jally
agposﬁf’é}(ﬁ(}"@ﬁ%&sﬂﬁggfﬁ gf oA ﬁé%é\’g% Si Pgsa%igﬁfﬁigﬁg?a ulrlrﬁna ‘
sificatessardmiktardstieddor witg anpenaSuLbeh g prfaiiey. e ey sts
qan bggenxeniently eppoyechinpRIHsHieAfON) Ghiwcatatylieycomb into
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21 and heating to about 100° C. {f the desired loading of molecular sieve is not

22 gohieved, the above process may be repeated as many times as required to

23 achieve the desired bading.

24

25 instead of depositing the molecular sleve onto a monctithic honeycomb

25 structure, one can take the molecutar sieve and form itinte a monolithis

27  honeycomb structure by means known in the ant,

28

20 The adsorbent may optionally contain one or more catalytic metals dispersed

3 thereon. The metals which can be dispersed on the adsorbent are the noblé

31 metals which consist of platinum, paftadium, rhodium. ruthenium, and

32 mixtures thersof, The desired noble metal may be deposited onto the

32 adsorbent, which acts as a support, in any suitable manner well known in the
50



4form of the catalyst are prepared as described for the adsorbent above. 5
6The molecular sieve used in the adsorbent bed, SSZ-75, comprises a
7cr stalline molecular sieve having STI topology and having a mole ratio

P A BIRAEE 5 of (1) an oxide of a first tetravalent element toRSJA§28%1480210
of a 9trivalent element, pentavalent element, second tetravalent element
which is 10different from said first tetravalent element or mixture thereof,

11 125Fhepeasent inveny oneasm i separ-nrecass-fan s ataluis-sgnversion
ofa 1%5%8%“ toé‘%%r?%;“(f{r%% %a%@%;%%@a‘%@? °>§¥§e ales C? “%E‘%'%’é‘o'csg

aid eftiers 1 rocarbon p alnlng Rt ofefif
and/oF G BIeHRYIIPETHE RRAPSIOERAY! @mta@twwmﬁeimamnw@ee@f or

okthenpsesg rmw@mmdh@as@ﬁ@mm M@@%ﬁ&ﬂ@m%@nﬁméiﬁ%ed
oLeflns 1; ipentceog qu())/ﬂenat used here

les
compoun S SUC as gaet ers %&rgi %(RII% tiﬁ%%% t%%%%fé%(}
o@ygéﬁé@e@’ﬁﬁ&ﬂﬁ@?@u’t oare i dt it diod enethizarsin dodhirathy lietheant

2% 223 H&mew&%ﬁmgﬁa@ﬁesﬁfﬁ@vs%m@@m@%e%dwe%%m

presence of 230 or, more diluents which \pres nt in the

O e P B A BB At oL Y 28! forh
pBreetit! uoas%@mw@&aws%ww@r it erioieyol il feledcand diratemted
E0MPERSIHPRHLIBRIS HSHAGe; bid @f@@@a@mm&@ &%mgﬁumc%@ea,

rogen, carhon.mon de c rbon IoXI ater araffin
oA M R R T S R B B Yy =
ﬁﬁxtuﬁé@f@m@dhwl@ rm@ﬂememmmmw%e anc2O4IB TINRAR, Wmchbszté
Wormteﬂa%@%@m B@f@ﬂtlﬂ% heILSHRLY, QEBB&@%HT%&%? Bfife
g T1uentato ?alntgln r%atgc?/ eleé:tlv troward t@ i rodu ion of i ﬁ "

efin§” particuiay &t e‘%?e%dé ’Jﬁh oXy gt bbhy &818 eErRrr AN
¢bnduitethit @ferhmhem pitsiseribachth dtahengryg dromterfund St6dKds? weight
¢gntagtegkii a vapor phase in a reaction zone 3with the molecular sieve of

rz's invention at effective process conditions to 4produce hydrocarbons,
[

i.e., an effective temperature, pressure, weight hourly
18 These calalytic metals are capable of oxitlizing the hydrocarbon and carbon

18 monoxide and reducing the nitric oxide components-{o innocuous products.
20 Accordingly, the adsorbent bed can act both as an adsorbent and as a

21 catalyst,

22

23 The catalyst which is used in this invention Is selected from any three

24 componént control of oxidation catalyst well known in the art. Examples of

25 cataiysts are those described in U8, Pat. Nos, 4,528 27%9; 4,781,081,

26 4,760,044, 4 888 148 and 4,868 149, which are all incorporated by reference.
27 Preferred cotalysts well known in the art are those that contain platinum and
28  rhodium and optionally palladium, while oxidation catalysts usually do not

24 contain rhodium. Oxidation catalysis usually contain platinum and/for

30 palladium metal. These catalysts may also contain promoters and stabilizers
31 such ag barium, gerivm, lanthanum, nickel, and iron. The noble metals

32 promoters and stabilizers are usually deposited on a support such as alumina,
33 silica, ftania, zivconia, alumino silicates. and mixiures thersof with alumina

a0
wa i



5space velocity (VVHSV) and, optionally, an effective amount of diluent.
The 6process is conducted for a period of time sufficient to produce the
desired light 7olefins. In general, the residence time employed to produce
V{/F(1)e2%0e7§?§82§product can vary from seconds to a number of HEYLSROfi 70210
be readily 9appreciated that the residence time will be determined to a
significant extent 10by the reaction temperature , the molecular sieve
catalystitheMiHad, the tiphasedliquiderapon)eadprosass designae
charagiarislos. Hhe oaspale.teienstog lowiaie allegs el carier
production. Increasirig the edstock flow T3rate Increases WHS and ‘
eAhan¥EsARBCRAIHAR GATBEORSAP PIERICHON FEIRATECTIRS Faraffie monotithic
produgtienatHiewemelydheephanced alefin pogiiniiand alaiive 4ot bhpagaffin
production is offset by a diminished conversion of oxygenate to
16hydrocarbons. 17 The oxygenate conversion process is effectively

cArriediBUbelEEVHRE G AREE TIBP BRESELPEE PttIGSiAY BUBHERES 2
pressureaa it Prespides Beiwvaen et 200:0k AtNaspiees (BalekBa) of at
and about ?%? mospheres (101 %‘;‘g ‘matig fi’lfig% ins
will bée_g Eeir e ﬁtgh%ﬂua%c% e %%%i%‘u%%gﬁoéé Et% g) %@Q?(%%%a\?‘vl not %Ife‘ (
nécessuAlybeIrRRTEdPED I PRISSIFEE THE AR a2 BegshIR igvhich i
hetwegnaboutO:0d-rimespheresd.dkRa)andrabout hetkor.
%Qatmospheres (10.13 kPa). More preferably, the pressure Ml range from
about 1 to about 10 atmospheres (101.3 kPa to 1.013 Mpa). 'The
Pressiitesizeref iregtirRcrenPareexdpsvesdptsataitie o sy Hdtas
RresentanRthirlesdgiRithonartiahpiessiyi:ehthedeagdstoek asdtsalates dters
%)éyget%aat% C%%?«Hé‘gs;r@%%%n %ik‘?&‘%‘?@ tyre,which mayoe SpIoyeleihs.
the oxygenié e"conversion 30process a%/ vary over a wide range ,
dépenthindeedstmitinqparechnt thB 3 TmoIdeGIHP SIS CALAR STTRgR BRI on
the processsan heaonpduciadakan SReffective temperature between

out 200C and about 700C At the lower 33end of the temperature range,
and thus generally at a lower rate of reaction, -53- 1the formation of the
désirethiigiriolEfingenalebaeonfs B RIAPRAIBHS: EHIPSH2HFSHERGE | the
PrOCESS-HIRY: NOkaH aneRIameunt eflightalefinggandies include, but
20 are notl limited to, methanot and dimsthyl ether.
21
22 The process of the present invention may be conducted in the presence of
23 one of more diluents which may be present in the oxygenate feed in an
24 amount between about 1 and about 89 molar percent. based on the total
25  number of moles of alf feed and dituent components. Diluents include, bui arg
26  not limited to, Helium, argon, nitrogen, carbon monoxide, carbon dioxide,
27  Wydrogen, water, paraffins, hydrocarbons (such as methane and the like),
28  aromatic compounds, or mbdures thereof. U, §. Patents No. 4,861,938 and
26 4.877.242 which are incorporated by reference herein in their enfirety,
30 emphasize the use of a diluént td maintain catalyst selectivity toward the
31 production of light olefins, particularly ethylene.

32



3catalyst deactivation may be rapid 4 5The molecular sieve catalyst
preferably is incorporated into solid particles in 6which the catalyst is
“prezggﬂdin an amount effective to promote the desired 7conversion of
oxyge 480 light olefins. In one aspect, the solid particles %‘EWWQH%OZN
catalytically effective amount of the catalyst and at least one 9matrix
material selected from the group consisting of binder materials, filler
matelinisandamidures dreiaoitorprontle eodasiied praperbp O prepesties,
lle. asir lyst dilution, . j 1 and. ik e
s%lidqf?%g%i(%%sg%%ﬁ%gﬁ%% gt]gna%%%@kﬁge%g%hgr%eéﬁtgen ,é%té% s
if nattife YedRaieraor P hSinE Erdsma ReH e tRasHesrEipns to
reactiond iribenanskdduinseematesiaisins it denaxample usyniheiia aaghy
turgll currin tances such.as metal oxides, clays, silicas, . .
'lf %Lxc%cvéféégg? S %gcm%pé%&]sﬂ aH“&I%ﬁﬁ&% ﬁeﬁam;% i %%f%;]%e%ﬁkgbﬁ

aluminas, silica-alutninas, a-magnesias,silica-thorias an

atriR eTpaats FaRCEFH B add i BarRsidsH po sittschierrinakakliaht
sievesispreieraflycampasesiahau thio S8ptsyaore prefetabheakeuts to

%, and 19still more preferabl ou t % by weight, of The.total
et P S O e
But denmstdirifctiespres ptifivrsrtions 24! Pseicipnplect 2B ayHdsabrrient
A -CotainiRth D4 Emad 8D Mdficcutar sieve catalyst, the WHSVY, the

trarnethylene:-1,4-bis-(N-methylpyrrolidinium) dication. SDA.29(3 niM
iR R S e R L
Bograsns opektiaatiyio afiveiciérapigiHelienp Wasprasemeiseadow
flevaperatedasetham) isdoenashiiomraydralysis) ovesseyesaligayssiative
hen all 32af the yisible liguid was gone, the Teflon cup was.rewei
e T PSS R TR
Thenpazfigret fRiskeiss SEFAG00( SOV RIZOIPWE e etiaacdiéoled
1ato thefeastiamanixture. This 35represents a starting synthesis mole ratio
9} Si021 Al205 of 100. Lastly, 0.135

18 The oxygenate corversion process is effectively carried out over a wide range

19 of pressures, including autogenous pressures. At pressures between about

20 0.01 almospheres (0.1 kPa) and about 1000 atmospheres (101.3 kPa), the

21 formation of ight olefins will be affected although the optimurm amount of

22  product will not necessarily be-formed at all pressures. The preferred

23 #ressuw is hetween about 0.01 atmospheres (0.1 kPa) and about 100

24  atmospheres {10.13 kPa). More preferably, the pressure will range from

25 about 1 to about 10 atmospheres (101.3 kPa fo 1.013 Mpa). The pressures

76 referred to herein are esclusive of the diluent, if any, that is present and refer

27 tothe parlial pressure of the feedstock as i refates to oxygenate compounds.

28

29 The temperature which may be employed in the oxygenate nonvetsion

30 process rmay vary over @ wide range depending, at least int part, on the

31 molecular sieve catalyst. In general, the process can be conducted at an

32 effactive temperature betwesn about 200°C and about 700°C. At the lower

33 end of the temperature range, and thus generally at a lower rate of reaction,
~33-



1gram of 50% HE was added using a plastic pipette. The gel was mixed
with a plastic spatula and then the resulting reaction mixtureheated in a
osed 3vessel rotating at 43 RPM at 150C for 16 days. A crystalline
V%o%oq/tx 8tHied awhich was recovered and found by X-ray di Chiggfor/o70210
analysis to be molecular 5sieve SSZ-75. 6 7 8 9 10The procedure
described in Example 1 was repeated, except that the source 11of
akimitiuniowastibn 2216 devilite fgtfosiatiof deaurmsinatedbAW) RGN and of

021,12 Al203 iQ ' 57.75in10.
S22 0RO 301 0 T S O [ o
p?oce%?@ﬁe%%?ﬂf@ﬁtiﬁ’bf@aﬂ WasiiPeated, except that the souro 180of

aluminum was Catapal B (a form of pseudoboehmite alumina). The

Al s B B e e Bl Raieieh
répeatirhidingaie e spe e shindiraeuprebssivad prorenandty dkaired
conditiens:ation ibkyye talle telgw oROTRe ieastiorpave e BlNtbaties
eng e Eu e el s L BRa
<02 pElBnatetial selected from the group consisting of binder materials, filler
10 materials and mintures thereof 1© provide a desired property or propertiss,
11 e.g. desired catalyst ditution, mechanical strength and the fike o the solid
12 particles. Such matrix materials arg often, to some exdernt, porous in nature
13 ang may or may not be effective to promote the desired reaction. Filler and
14 binder materials include, for examiple, synthetic and naturally oceurring

15 substances such as metal oxides, clays, silicas, aluminas, silica-aluminas,
16 silica-magnesias, silica-zirconias, silica-thorias and the like. I matrix

17 materials are included in the catalyst composition, the molecular sieve

18 preferably comprises abodt 1 to 89%, more preferably about 5 fo 90%, and
19 stifl more:preferably about 10 to 80% by weight of the {otal composition.

20

21 EXAMPLES

22 _

23 The following examples demonsirate but do not fimit the present invention,
24

25 Example 1

26 Synthesis of Al-Conlaining SSZ.75

27

28 1.5 mM of tletramethylene-1 4-bis-(N-methyipyrrolidinium) dication SDA

28 (3 mM OH) was mixed in a Teflon cup (for a Parr 23 mi reactory with 1.28

30 grams of Elrasthylorthositicate and the cup'was placed in a hood to

31 evaporate (as ethanol is formed from hydrolysis) over several days. When all
32 of the visible liguid was gone, the Teflon cup was reweighed and waler was
3% added o bring the HaO/8I0: maole ratic to about four. Then, 12 mg of Reheiss
34 F000 (50% AlUs) was added and dissolved into the reaction mixiure, This
35 represents a starting synthesis mole ratio of Si0Y/ A5 of 100, Lastly, 0135

e



20/ Si 4 0.500.0 0.50 5.0 0.400.1 0.40 5.0 6 0.300.2 0.305.0 0.200.3
0.205.0 ZSM48 2 3 4 r; Example 8 6 The product from Example | was

c{a}l&i}g%d{‘iﬁrg the following manner. A thin bed 7of material was heated in a
YHBWIRG BEY 5 air in a muffle furnace from room temperature ¥6 7364040210

rate of 1C per minute and held at 120C for two 9hours The temperature is
then ramped up to 540C at the same rate and 10held at this temperature
for theperhod &) %fter whichidtaasingrepiaeticioipO4C Tandibieldshere:foki a

aE'Oth;%&*ﬂE%%Q%%%%ﬂe?ﬁéé%%‘&%%%ﬁ%ﬁrf%%%a%f v%%tpga?ed ity a closed
3 vesselrolaling al 43 RPM at 150°C for 16 days, A crystaltine product formed
4 which was recovered and found by Xray diffraction analysis o be molécular
5 sieve 382-75.

B

7 Exarnple 2

B Synihesis of Al-Containing 882-75
g

10 The procedure described in Example 1 was repeated, except thal the source
11 of aluminum was LZ-210 zeolite (a form of dealuminaled FALL and thie Si0y/

12 ALOs mote ratio was 70, The feaction formed SSZ-75 in 10 days.
13

14 Example 3
15 Synthesis of Al-Containing 582.75
15

17 The procedure described in Example 1 was repeated, except thai the source
18 of alumirum was Catapat B (& form of pseudoboehrite alumina), The
18 reaction formed SSZ-75 in 10 days.

20

21 Examples 4-7

22 Synthesis of Al-Silica 58775
23

24 A procedire simifar io that of Example 1 was repeated using the reaction

25 midure (expressed as.mole ratios) and conditions shown in the tabie below.
26 The reactions were run until a crystatine product was observed by SEM, and
27 then the product was recovered. The products are also shown in the table.



15 16The calcined material of Example 8 (0.10) gram) was pelleted and
meshed 17(with recycling) to 20-40 mesh and packed into a 3/8 inch
stainless steel 18reactor. After sufficient purge with nitrogen carrier gas
WOFUEHHf5%%he 10 catalyst was heated to 750F (399t) A feedP6F 25 2065/070210
methanol in water 20was introduced into the reactor via syringe pump at a
rate of 1.59 cc/hr. A 21sample of the effluent stream was diverted to an
on-line gas chrematograph at 22ten minute point of feed introduction.

2N AmeTn LT ol S 2 & Gboul 0 e prbuLt, WEPS

2007A.46622RCGT/US2007/0%0210 1C858howed afmiixture of edéfins abel’-75

satufrgt‘esf2‘“Ar§mti'cs*fwere@m‘ade';‘?viﬂﬁggylb;ffruergg}th e I;ilu%g&g%n LY TS

Singi]e.‘prn'idlmf 3. TJrimethvibenzene.isomers.were.ohseNed.as the heaviest

prod_t?cts 4 5AP 160 mihujtesmt%ﬁ stréamOtFi@ SSEZ-75%S foéjliﬁép&'}t SIMTW

produced the satte 6produdis (althoughidery few aromatics Wai@s | Amor.

observed). 7 WHAT IS CLAIMED IS: 1.A crystalline molecular sieve| .,
having STI topology, @ mole ratio 6f at least 15 of (1) an oxide of a fitst
tetravalent element to(2) an oxide of a trivalent element, pentavalent 4%

efement, second tetravalent element Which is different from said first
tetravalent element or mixture there%f iaqﬁ/gg]%ving, after calcination, the
)@ray diffraction lines of Table II, as:o)'i ows: TABLE Il Calcined SSZ-75 2
Theta clzSs Relative Integrated Gakination of $82-73

=

e

& The product from Example 1 was calcined in the foliowing manner. A thin bed
7 of material was heated in a flowing bed of a&ir in a muffle fumace from room
temperature to 120°C at a rate of 1°C per minuie and held at 120°C for two
hours. The femperature is then ramped up to 5407C at the same rate and
10 held at this femperature for three hours, after which it was increased to 594°C
11 and held there for another three hours, |

12

13 Exampie 9

14 Conversion of Methano!
185

16 The calcined matenial of Example 8 {0.10) gram) was pelleted and meshad

17 {with recycling) to 20-40 mesh and packed into a 3/8 inch stainless sieel

18 reacior. After sufficient purge with nitrogen carrier gas (20 co/min), the

18 catalyst was heated to 750°F (399°C). A feed of 22.5% methanc! in waler

20 was introduged into the reactor via syrings pump af a rate of 1.560 ecfhr. A

21 sample of the effluent strearm was diverted to an on-line gas chromatograph at
22 ten minute point of feed introduction. SSZ-75 showed the follbwing behavior:

24 Methanol conversion = 100%
25 No dimethyisther detecied
26 Cp-Cyisaboul 70% of the product

S5



Intensity (VO_19.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W
19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W

6 W

30.16 2.9
WO 20077146622 PCT/US2007/070216

Gy showed a mixture of olefins and saturates
Aromatics were made with ethylbenzene the most abundant single product

Trimethylbenzene isomers were observed as the heavies! products

At 100 minutes on stream the S8Z-75 was fouling, but st produced the same
products {although very few aromatics were observed).



(@) + 0.1. (b) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
WHAT ishatweamAEand 60; VS(very strong) is greater than 60. 2. The
molecular sieve of claim 1 wherein the molecular sieve has a mole ratio of

at least 15 of (1) silicon oxide to (2) an oxide selected from aluminum
1. Acxictalilivoiesdide sievn GRdagOTLIPRAREY, (RAARIAT B9 Fhifamh bxRid1) an

0989 &'é%%&?&&%%%t%i%ﬂﬁ@@ﬂ%ﬂ&lwdﬁra&m&émd wing ST tepeiogient
having a composition comprising, as synthesized.and in.t n
b A e b e G
eﬁrﬁm aﬂ:ﬁﬁ@dt&é@@ﬁ.oamwml mzmmm i &redy )ifisaction ﬂnes of
!Dqggn% Og&y m, iron, boron, titanium, indium and mixtures thereof, c is
dS encis 1, ordis 3015 when cis 2, M is an alkali metal

cation, alkaline earth metal cation or mixtures thereof; n is the valence of
M; Q is a tetramethylene-1,4- biscAgirgdthylpyrrolidinium) dication and F is
fluoride, and having, after ca%c §¥§§€§ Kgray diffraction lines of Table I,
as follows: TABLE Il Calcine spacing (Angstroms) Relative
Integrated IntensitA 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 13.146.73 a

Vv 33%34'58 d-spacing (Angstroms) Relative integrated
Intensity (%)

8.64 917 W
8.85 8.88 Vs
10.08 8.79 M
13.14 6.73 W
18.38 4,58 W
21.03 422 W
22.35 3.97 M-S
2419 3.68 W
28.37 314 W
30.16 2.96 W

® 4+ 0.1,

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20: M{medium) is between 20 and 40; S(strong) is between 40 and 80; VS(very
strong) is greater than 60.

9 The molecular sieve of claim 1 wherein the molecular sieve has a mole ratio of at least
15 of (1) silicon oxide to (2) an oxide selected from aluminum oxide, gallium oxide, iron

oxide, boron oxide, fitanium oxide, indium oxide and mixtures thereof.

3. A crystalline molecular sieve having STl topology, having a composition comprising, as
synthesized and in the anhydrous state, in terms of mole ratios, the following:

Si0, 1 X Oy at least 15
Mon / SIO; 0-0.03

Q/ SiO, 0.02-0.08
F 1 Si0, 0.01-0.04

-58-



21.034.22 22.353.97 M-S 24.19 3.68 28.37 3.14 W 30.16 2.96 (a) +

0.1. (b) The X-ray patterns provided are based on a relative intensity scale

in which the strongest line in the X-ray pattern is assigned a value of 100:

W(weak) is less than 20; M(medium) is between 20 and 40; S(strong) is

between 40 and 60; VS(very strong) is greater than 60. 4. A method of

preparing a crystalline molecular sieve having STI topology, said method
wiersprsisgtonitactingalinderitnyshanpra i ERdRBHS @)hraistiss grereof, ¢ is
’ épigog 2448, (2)-a:5PUirg RfAMiRHEN @xide, galidmmddendancaxise alkaline

oron oxide, titanium oxide, indium oxide and m|xty§$séherée%‘fr£§g£%ggg_1 4

eaphsnaial (AR AU B ERE ey SN EORABASTG AT ¢ 1° St
bitetramethyleneoldhidie:(Neatieth ¥y Frolitiuiine) eichbiovingnefisaiepicination, the

molecullar sieye havi fter ination, the X-ray diffraction lines of
Xfﬁ%@#ﬁ?%o 0 B%vss?érq%ieEﬁlt%%%% SSZ-75 2 Theta d-spacinq

(Angstroms) Relative Integrated Intensity (%) W 9.64 9.17

TABLE 1l

Calcined S8Z-75

2 Theta d-spacing (Angstroms) Relative Integrated
' intensity (%)
9.64 9.17 W
9.85 8.88 VS
10.08 879 M
13.14 673 W
19.38 4.58 W
21.03 422 W
22.35 3.97 M-S
24,19 3.68 W
28.37 3.14 W
30.16 2.96 W
@ £0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.
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9.958.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W
22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) 0.1. (14
The X-ray patterns provided are based on a relative intensity scale in
which the strongest line in the X-ray pattern is assigned a value of 100:

¢ AR SRS VA B R s TRt e R *ﬁethw
cotajmsthgyhensintig mgstaameame@n|a¢rsiém$s(ﬁa}émésr@frﬁﬂé:@@a@ﬂ%
2RRIHE SmpLising sliconyanids andeln Rrmace matraties, tenfolowsing,
indium oxide and mixtures thereof, (3) fluoride ions and (4) a structure directing agent
comprising a tetramethylene-1,4-bis-(N-methylpyrrolidinium) dication, and said

molecular sieve having, after calcination, the X-ray diffraction lines of Table i, as

follows:
TABLE il
Calcined 852-75
2 Theta d-spacing {Angstroms) Relative integrated
Intensity (%)

9.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 6.73 W
18.38 4.58 W

21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 Y

@40.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a vaiue of 100: W(weak) is less than
20: M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS({very

strong) is greater than 60.

5 The method of claim 4 wherein the crystalline molecular sieve is prepared from a

reaction mixture comprising silicon oxide and, in terms of mole ratios, the following:

Si02 / XaOb at least 15
OH-/8i02 0.20~0.80
Q/8i02 0.20-0.80
M2/n /8iI02 0~0.04
H20 /802 2-10

HF / Si0O2 0.20-0.80
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6.

Si02 / Xa0b at least 15 OH- / Si02 0.20 -0.80 0/ Si02 0.20 - 0.80 M2/n/
Si02 0 - 0.04 H20 / Si02 2-10 HF / Si02 0.20 - 0.80 wherein X is
aluminum, gallium, iron, boron, titanium, indium and mixtures thereof, a is
lor2,bis2whenais1, bis3whenais 2, Mis an alkali metal cation,
alkaline earth metal cation or mixtures thereof: n is the valence of M

e € | n or. . nd :
WO AHTHIERCISILTBIRR RFSHRy AR T GESHBI 5% (herot a's
Peecessfonaasvaning byddaagionsdijssnalkehtactaigation, alkaline earth
e eeonaceou a8d 2h hARRIAD CAMAIAKANILRNFMER Slene.1 4-

yst comprising a crystalline molecular sieve having STI topology, a
hincd natbydmatqbisiurs) siqalch oxide of a first tetravalent element to (2)

an oxide of a trivalent element, pentavalent element, second tetravalent

element which is different from said first tet lent el t '
ARG AR SR RO OB RIS TR TS Bt Fapraee
fesdfel oysnTABLEN Calkting dBSLeTS Riltretatalsgasmpranguewyline
r@ﬁ&m’ﬁ ltegrated Biensidge) M AShRIF 2288 B8 1180618 9 a first
tetravalent element to (2) an oxide of a frivalent element, pentavalent element, second

tetravalent element which is different from said first tetravalent element or mixture

thereof, and having, after calcination, the X-ray diffraction lines of Table I, as follows:

TABLE 1l
Calcined 552-75

2 Theta d-spacing {(Angstroms) Relative Integrated
intensity (%)
9.64 9.17 W
9.95 8.88 VS
10.06 879 M
13.14 6.73 W
19.38 4.58 W
21.03 4.22 W
22.35 3.87 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
®+0.1.

®) The X-ray patterns provided are based on a refative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20: M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.
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10.

11.

12.

13.

14.

13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W
28.37 3.14 W 30.16 2.96 W (a) + n.i. (b) The X-ray patterns provided are
based on a relative intensity scale in which the strongest line in the X-ray
pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
greater than 60. The process of Claim 6 wherein the molecular sieve has
a mole ratio of at least 15 of (1) silicon oxide to (2) an oxide selected from

aluminum oxide, gaIIiurF‘goxide, iron oxiqg, b_orogggxide, titaniumHé)xiig,
NGRS E dra R REES R NEOT8 SPHE HHEUE S CTHIR PURE R PaTe 19 of
(m)oi_'éiwlaosm/@i@Moﬂaa@@tadﬁwh@m@epmm& g@tﬁ'efp}romiessicjn
SHAMBOMASSRUL thEMALe SYIAL SIRYES RS IaRialires placidity. 10.

The process of Claim 7 wherein the process is a hydrocracking process
comprising contacting the catalyst with a hydrocarbon feedstock under

‘Tl ppetackispmangdifionsrdibh. thbenpreaassHéel amréduhaiginifhe PEOpesDgen
grr% process for increasing the octane of a hydrocarbon feedstock to

produce a product having an increased aromatics content comprising
contacting a hydrocarbonaceous feedstock which comprises normal and

BHebty-branghedifydipsabanshaving s peiling L0 as RaxR, aRUL4 ety

and less than about 200C under aromatic conversion conditions with the
catalyst. 12. The process of Claim 11 wherein the molecular sieve is
Bubptantisdpiffdeinf aeiderts) Flrepproesss of IGdioerdikvigarainstrecomprising

é@%&mﬁrﬁée(\/&éi?@ﬁjﬂ? éh@&?&pa%%%%@ét‘éemmmydrocracking conditions.

The process of Claim 7 wherein the process is a process for increasing the octane of a
hydrocarbon feedstock to produce a product having an increased aromatics content
comprising contacting a hydrocarbonaceous feedstock which comprises normal and
slightly branched hydrocarbons having a boiling range above about 406°C and less than

about 200°C under aromatic conversion conditions with the catalyst.
The process of Claim 11 wherein the molecular sieve is substantially free of acid.

The process of Claim 11 wherein the molecular sieve contains a Group Vil metal

component.

The process of Claim 7 wherein the process is a catalytic cracking process comprising
contacting a hydrocarbon feedstock in a reaction zone under catalytic cracking

conditions in the absence of added hydrogen with the catalyst.
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15.

14. The process of Claim 7 wherein the process is a catalytic cracking
process comprising contacting a hydrocarbon feedstock in a reaction zone
under catalytic cracking conditions in the absence of added hydrogen with
the catalyst. 15. The process of Claim 14 wherein the catalyst
additionally comprises a large pore crystalline cracking component. 16.
The process of Claim 7 wherein the process is an isomerization process
for isomerizing 04 to 07 hydrocarbons, comprising contacting a feed

haying normal and slightly branched 04 to 07 hydrocarbons under
q’ﬁ%%r e55 oéé'italm 92 h%em e@@&glis}.aFﬁMona@éoom ﬁesafége pore

ISO IZINg conaraons wi h'thé cata € process o alm

crystajiihe @ik coigoui@nisieve has been impregnated with at least one

16.

17.

18.

18.

20.

21.

22

23.

Group VIII metal. 18. The process of Claim 16 wherein the catalyst has

been calcined in a steam/air mixture at an elevated temperature af}er
TpRIGRSIROA SRR GIEEEN I BIAFe S/ AR SEEER I AT/
wdreceiririy € GroDphyticoatabis platinuisin@ 6otaetippedssdh@lagmdrmal and
é’#ﬁﬁ(ﬁ'&é@%ﬁ&’%ﬁﬁé 5 HPIARERBIRL AYAANRG. BN MO QRA P batalyst.
which comprises contacting under alkylation conditions at least a molar
excess of an aromatic hydrocarbon with a 02 to 020 olefin under at least
Prétabliauicplase aendiioss andrinbibepresencreithercatphsinalidd Whe at
lprogess Clai%EOé/merein the olefin is a C2 to 04 olefin. 22. The

8% 88§ 6t e8im 2T Whkerein the aromatic hydrocarbon and olefin are
present in a molar ratio of about 4:1 to about 20:1, respectively. 23. The

PrasssskGlatmirlwheieisthaacamatctixdiesabaais s perteshifem mixture

th iSti fb ne, tol , Ib lene,
P IR0 AR AR & RO i S e AP micures

thereof. 24. The process of Claim 7 wherein the process is a process for

ws?dl%&%tqgcﬂm%&ax%%m& WRiCREPRBMRER FONtacting

under transalkylating conditions an aromatic hydrocarbon with a polyalkyl
aromatic hydrocarbon under at least partial liquid phase conditions and in

The presascess afidlie Taladystn 25 Phegronespicedairor2dkbengiartheomatic
aromatic hydrocarbon and the polyalkyl ar i d rese
s SRR BEE SR B BERAR B AT S
eersssel GhGrammetia e with a &idh (dr Steitb dndeisel drastppBial liquid
shesaresryaRPeising-ohaeiaearsdaltgrasiNdbenzene, xylene, or

mixtures thereof. 27. The process of Claim 24 wherein the polyalkyl

aromatic hydrocarbon is a dialkylbenzene. 28. The process of Claim 7
Theegreinare) Deas S (svehprocetbs wafoniser Chdedifirsararomatics which
comprises contacting paraffins under conditions which cause paraffins to
convert to aromatics with a catalyst comprising the molecular sieve and ,
YHIriReeAnhe! GlareshibaMRINGABMAET IMECSYPPASPTRIENS FFdigRgnt in 2
Moldnessin dhebpradessd s ibopt e $srémpisairadyizing olefins comprising
contacting said olefin under conditions which cause isomerization of the
olefin with the catalyst. 30. The process of Claim 7 wherein the process is

Ehproessssef BietizingHaishin eroaatn NP IRPTISI§§ar ot diemtide group
KRB PRARRE ISRIBIRE SR HSHAS S OkyiyIeN e dgpiparsrandaphthalene

thylbenzene, wherei ore nearly equilibrium ratio of ortho-, meta and
%&'reéa%?%’ﬁ(gng@% ?gﬁ,%ﬁ,as%a %rrgqc%élsre%glrr}]eﬁﬁgﬂ]\g contacting said feed

under isomerization conditions with the catalyst. 31. The process of
Claim 7 wherein the process is a process for oligomerizing olefins
comprising contacting an olefin feed under oligomerization conditions with
the catalyst. 32. A process for converting oxygenated hydrocarbons
comprising contacting said oxygenated hydrocarbon under conditions to
produce liquid products with a catalyst comprising a molecular sieve
having a mole ratio of at least 15 of an oxide of a first tetravalent element
to an oxide of a second tetravalent element which is different from said
first tetravalent element, trivalent elgmment, pentavalent element or mixture
thereof and having, after calcination, the X-ray diffraction lines of Table II,
as follows: TABLE Il Calcined SSZ-75 2 Theta d-spacing (Angstroms)
Relative Integrated Intensity (tDI 9.64 9.17 W



24.

25.

26.

27.

28.

29.

30.

9.958.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W
22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) 0.1. (b) The
X-ray patterns provided are based on a relative intensity scale in which
the strongest line in the X-ray pattern is assigned a value of 100: W(weak)
is less than 20; M(medium) is between 20 and 40; S(strong) is between 40
and 60; VS(very strong) is greater than 60. 33. The process of Claim 32
wherein the oxygenated hydrocarbon is a lower alcohol. 34. The process
TeEGlaipas3onMbeieiT thed@iveihalpakwalds imetbraness for transalkylating an

aromatic hydrocarbon which comprises contacting under transaikylating conditions an
aromatic hydrocarbon with a polyalkyl aromatic hydrocarbon under at least partial liquid

phase conditions and in the presence of the catalyst.

The process of Claim 24 wherein the aromatic hydrocarbon and the polyalkyl aromatic

hydrocarbon are present in a molar ratio of from about 1:1 to about 25:1, respectively.

The process of Claim 24 wherein the aromatic hydrocarbon is selected from the group

consisting of benzene, toluene, ethylbenzene, xylene, or mixtures thereof.

The process of Claim 24 wherein the polyalkyt aromatic hydrocarbon is a

dialkylbenzena.

The process of Claim 7 wherein the process is a process to convert paraffins fo
aromatics which comprises contacting paraffins under conditions which cause paraffins
to convert to aromatics with a catalyst comprising the molecular sieve and gallium,

zine, or a compound of gallium or zinc.

The process of Claim 7 wherein the process is a process for isomerizing olefins

comprising contacting said olefin under conditions which cause isomerization of the

olefin with the catalyst.

The process of Claim 7 wherein the process is a process for isomerizing an
isomerization feed comprising an aromatic C; stream of xylene isomers or mixtures of
xylene isomers and ethylbenzene, wherein a more nearly equilibrium ratio of ortho-,
meta and para-xylenes is obtained, said process comprising contaciing said feed under

isomerization conditions with the catalyst.
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31.

35. The process of Claim 7 wherein the process is a process for the

production of higher molecular weight hydrocarbons from lower molecular

weight hydrocarbons comprising the steps of: (a) introducing into a

reaction zone a lower molecular weight hydrocarbon-containing gas and

contactin id gas,inSal e HOOEL GA SRAERCRER ANGINENBRIS olefins
ORISR s P Sy & o e o e

e cat metal or metal compound capable of

b
comprisiogvamiagtitedowisfimisied urden sligrrgdaiahsordi N RigRR R sREaH

weight hydrocarbon; and (b) withdrawing from said reaction zone a higher

molecular weight hydrocarbon-containing, stream. T -
ARSI SIRERIFTINE TSRSl GI SR SSHISaL 808‘0%%?@;%?{%%?@3%% or
cagiinidetiefdtarametalicden pondiiod? (T heproedesigrTrarAts B e f@kRlyst
cg‘r]ﬁﬁllr?é%e% MolsRUALNeIgBtRYAIOCARRAB it Btanassd sACatabyRle of a first
co r

position for promoting polymerization of 1-olefins, said composition
GRS (SRR PRSI LB & ARTNG F SOl R B rom
<38 itk aavanaeniradirstiesanaarelsnmentva(2hbelonitd of aiveddhereof
element, pentavalent element, second tefravalent plement whighyisws:
aaﬁﬁé BBy %%%(f ' iraét{()tgé‘ﬁggasfenﬁ (;quﬁrhent or mixture thereof and having,
after calcination, the X-ray diffraction lines of Table I, as follows: TABLE I
Calcined SSZ-75 2 Theta d-spacipgg(Angstroms) Relative Integrated

itv (O
I4n.ge8n\s/\l;[y (%) 9.64 9.17 W 9'%?3%%%(7}/&8]297%6 8.79 M 13.14 6.73 W 19.38

33.

34.

35.

2 Theta d-spacing (Angsiroms) Relative Integrated
Intensity (%)
9.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 8.73 W
19.38 4,58 W
21.03 422 W
2235 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.18 2.896 W
@3 0.1

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M{medium) is between 20 and 40; S{strong) is between 40 and 60; VS(very

strong) is greater than 60.
The process of Claim 32 wherein the oxygenated hydrocarbon is a lower aicohol.
The process of Claim 33 wherein the lower alcohol is methanol.
The process of Claim 7 wherein the process is a process for the production of higher

molecular weight hydrocarbons from lower molecular weight hydrocarbons comprising

the steps of:
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21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W

(@ +0.1. (b) The X-ray patterns provided are based on a relative

intensity scale in which the strongest line in the X-ray pattern is assigned

a value of 100: W(weak) is less than 20; M(medium) is between 20 and

40, S(strong) is between 40 and 60; VS(very strong) is greater t% 60;, . .
(BnE(BY i GHAGHEERRIAT SPBRFAIRSER GRS &5\3??&@%9@“ -qiigaining
gREOSes SOt salhprein skl ptocessder & progess fosgoymbrzingonditions

-olefins, which process compri ' -nlefi i

B e S h S SR SR o AT M er
mergstabineaigbltep csieas hadihig ISt BRGIBEY ARIORADNTE A FHRAS 18D of

at least 15 of (1) silicon oxide to (2) an oxide selected from aluminum

oxide, gallium oxide, iron oxide, boron axide, titanium oxide, indium oxid
B RHS BRSPS AP P AR R TR 51 GroAnEh S

" contpognetragder polymerization conditions which include a temperature
and pressure suitable for initiating and promoting the polymerization
reaction. 40. The process of Claim 39 wherein the 1-olefin monomer is
ethylene. 41. The process of Claim 7 wherein the process is a process for
hydrogenating a hydrocarbon feed containing unsaturated hydrocarbons,
the process comprising contacting the feed with hydrogen under
conditions which cause hydrogenation with the catalyst. 42 The process of
Claim 41 wherein the catalyst contains metals, salts or complexes wherein
the metal is selected from the group consisting of platinum, palladium,
rhodium, iridium or combinations thereof, or the group consisting of nickel,
molybdenum, cobalt, tungsten, titanium, chromium, vanadium, rhenium,
manganese and combinations thereof. 43. A dewaxing process
comprising contacting a hydrocarbon feedstock under dewaxing
conditions with a catalyst comprising a crystalline molecular sieve having
STI topology and a mole ratio of at least about 14 of (1) an oxide of a first
tetravalent element to (2) an oxide of a trivalent element, pentavalent
element, second tetravalent element which
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36.

37.

38.

is different from said first tetravalent element or mixture thereof,and
having, after calcination, the X-ray diffraction lines of Table Il, as follows:
TABLE Il Calcined 557-75 2 Theta d-spacing (Angstroms) Relative
Integrated Intensit% 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73

%%%?b%ésdé’%?é/l\és 1%3 Wﬁ]gt%i\rl]v’t e2 r%gtgl'%Zn%fgl%%%Bo%ﬁg éé/mprises a lanthanide

or actinide metal or metal compound.
The process of Claim 35 wherein the lower molecular weight hydrocarbon is methane.

A catalyst composition for promoting polymerization of t-olefins, said composition

comprising

(A) a Cryétaiiine molecular sieve having a mole ratio of at least 15 of (1) an oxide of a
first tetravalent element to (2) an oxide of a trivalent element, pentavalent element,
second tetravalent element which is different from said first tetravalent element or

mixture thereof and having, after calcination, the X-ray diffraction fines of Table il, as

follows:
TABLE I
Calcined SSZ-75
2 Theta d-spacing {Angstroms) Relative Integrated
intensity (%)
064 9.17 W
g9.95 8.88 VS
10.08 8.78 M
13.14 573 W
19.38 4,58 W
21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
@+ 0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak] is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60,

and

(B) an organotitanium or organochromium compound.
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39.

40.

28.37 3.14 W 30.16 2.96 W (a) 0.1. (b) The X-ray patterns provided are
based on a relative intensity scale in which the strongest line in the X-ray
pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
reater than 60. 44. A process for improving the viscosity index of a i
QeePpIdelal B WET #i) dRSRS T LB LS S BBBREAGIIY Ta0efins,
Wrassy diyeses adieprRedcuReaRxiRp MeEzAtmdmwaNity oatifitios!witietive

Cat%gSt om risin a c:rzi)gullineomolef:n ar sieve having STI topology and
AR %Oka iG o"f'gﬁeagg% out 12°6H (B oxide of a first tetravalent

(Blementtor@iadinoxigieot @ngigte hewrniehtiqraitay Aenhaidrgentole ratio of
second tefravalentelemanionhighdsiffpsantfian saiddirstdeteavalent oxide,

element or mixture thereof, and having, after calcination, the. X-ray.
diftract SR IHBS P Al PRSI ARG AR el SR ek B0 B%rte and
d-spacimgjregstnerasfRatativelntearated  Intensity (%) 9.64 9.17 W 9.95

(%)88 Vsa%oo%gﬁoﬁ%%%o]r%z%gﬁo\{%r%%% compound,

under polymerizaticn conditions which include a temperature and pressure

suitable for initiating and promoting the polymerization reaction.

The process of Claim 39 wherein the 1-olefin monomer is ethylene.
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41.

42.

43.

4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16
2.96 W (a) + 0.1. (b) The X-ray patterns provided are based on a relative
intensity scale in which the strongest line in the X-ray pattern is assigned
a value of 100: W(weak) is less than 20; M(medium) is between 20 and

0; S(stronq) is, hetween 40 and 60; VS(very strong).is greater 60.
T R B o8 B e L DR S
hyompaging isammm_gi@meaéﬂm@@@mrm&@aﬁr@ﬁ%mﬂmﬁ@ing
RWEL A AR RICAmRS W&%?&Fmég%ﬁﬂﬁiﬁﬁé' lRrievevViRErSddnation with

topologay, a mole ratio of at least about 14 of (1) an oxide of a first
thstraiaistt element to (2) an oxide of a trivalent element, pentavalent
element, second tetravalent element which is different from said first

travalen t I r | calginati
s o ncs JTanE el P e Cliges
wieseindhspmeiatisAalpsieh i RBRETRYAEYIERTIRERGHI U ToRPIEH .17
rhodium, iridium or combinations thereof, or the group consisting of nickel,
molybdenum, cobalt, tungsten, titanium, chromium, vanadium, rhenium, manganese

and combinations thereof.

A dewaxing process comprising contacting a hydrocarben feedstock under dewaxing
conditions with a catalyst comprising a crystalline molecular sieve having ST! topology
and a mole ratio of at least about 14 of (1) an oxide of a first tetravalent element to (2}
an oxide of a trivalent element, pentavalent element, second tetravalent element which
is different from said first tetravalent element or mixture thereof,and having, after

calcination, the X-ray diffraction lines of Table Ii, as follows:

TABLE H
Calcined SSZ-75
2 Theta d-spacing (Angstroms) Relative Integrated
Intensity (%)

9.64 9,17 W

§.95 8.88 Vs
10.086 8.79 M
13.14 8.73 WV
19.38 4,58 W
21.03 422 W
22.35 3,97 M-S
24.19 3.68 wW
28.37 3.14 W
30.18 2.86 W

@101

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20: M{medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.
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W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W
22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W Mt 0.1. (b) The
X-ray patterns provided are based on a relative intensity scale in which
the strongest line in the X-ray pattern is assigned a value of 100: W(weak)

is less than 20; M(medium) is between 20 and 40; bet
FRREPBRSS S VBRIIRSHF U BHRSI ASH BG: CA iy é! by Eoon
ARy etinibespatabysiatiing erwaxyprisescatteasted er@eo igpMiinedital. dewaxing

conditions with a catalyst comprising a crystalline molecular sieve having STI topology
and a mole ratio of at least about 14 of (1) an oxide of a first tetravalent element to (2)
an oxide of a trivalent element, pentavalent element, second tetravalent element which
is different from said first tetravalent element or mixiure thereof, and having, after
calcination, the X-ray diffraction lines of Table i, as follows:

TABLEll
Calcined 882-75

2 Theta d-spacing {(Angstroms) Relative Integrated
Intensity (%)
9.64 817 W
9,95 8.88 V5
10.06 8.79 M
13.14 8.73 W
19.38 4,58 W
21.03 4.22 W
22.35 3.97 M-S
2419 3.68 W
28.37 3.14 Vi
30.16 2.98 W
@ +0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100; W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very
strong) is greater than 60.

A process for producing a Cy. Iube oil from a Cz. olefin feed comprising isomerizing
said olefin feed under isomerization conditions over a catalyst comprising a crystalline
molecular sieve having STI topology, a mole ratio of at least about 14 of (1) an oxide of
a first tetravalent element to (2) an oxide of a trivalent element, pentavalent element,
second tetravalent element which is different from said first tetravalent element or
mixture thereof, and having, after calcination, the X-ray diffraction lines of Table ll, as

follows:
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47. A process for catalytically dewaxing a hydrocarbon oil feedstock
boiling above about 350F (177C) and containing straight chain and slightly
branched chain hydrocarbons comprising contacting said hydrocarbon oil
feedstock in the presence of added hydrogen gas at a hydrogen pressure
of about 15-3000 psi (0.103-20.7 MPa) under dewaxing conditions with a
catalyst comprising a crystalline molecular sieve having STI topology, a
mole ratio of at least about 14 of (1) an oxide of a first tetravalent element
to (2) an oxide of a trivalent elem ﬁ?,‘—ﬁéhtavalent element, second
tetravalent element which is di¥dtient fofv8aid first tetravalent element or
mixture thereof, and having, after calcination, the X-ray diffraction lines of

TTABEE IR oL 10 ¢ IHER B~ Y Intensit

(Angstroms) Relative Integrated Intensity (okl 9.64 9.17 W9.95 8.88 VS
10.06.8/9 M 13.146.73 W 19.3824 58 W 21.083 4.22 \W 22 .85 3 97 M-S
24 19568 W 8.88 VS

10.08 8.79 [

13.14 6.73 W

19.38 4 58 W

21.03 422 W

22.35 3.97 M-S

2419 3.68 W

28.37 3.14 W

30.18 2.96 W
4 0.1

) The X-ray patterns provided are based on a relative intensity scale in which the strongest
line in the X-ray pattern is assigned a value of 100: W{weak) is less than 20; M(medium} is
between 20 and 40; S{strong) is between 40 and 60; VS(very strong) is greater than 80,
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46.

47.

28.37 3.14 W 30.16 2.96 W (a) 0.1. (b) The X-ray patterns provided are
based on a relative intensity scale in which the strongest line in the X-ray
pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S(strong) is between 40 and 60; VS(very strong) is
Tg{;ﬁter than 60. 48. The process of Clal% wherein_ the ¢ %’iﬁfurt el o Vil
FRRSSS &f (2P draarErip DR IGRIBET 48R SPPBESSS Br BRRIRIF, =1oUP
mvgagrein said catalyst comprises a combination comprising a first catalyst
comprising the molecular sieve and at least one Group VIII metal, and a
second catalyst comprising an aluminosilicate zeolite which is more shape
Aspiective forariiginrdicdarmdie e brosaramar cldagdstost bﬂ”ﬁ?‘%@@%@cﬁm“‘f
BPRAINGR | PHCRING Iy YNsyROARTISA% {Rriydeeraeidnghitrahydrocarbons

hydrocracking zone a dr carb nac d tock to obtain a ent
CE’B?HB??Q%%‘%WHP@&%’ LR &?‘3 fI |§aﬂ§*% fs&%*g% sagf(?gﬁhj‘;m
hydropeisipgsyidrdyrioked mes&aaet@rmmmd@w hehEl- 483040l a) under
e @ﬁ:@r@rm%%&faw%cﬁﬁﬁﬁ'&ﬁé Q%@é&[ﬁh@%@@&@ﬁ%&\(@ ﬂ&ﬁng ST

to 20.7 gfauge) in the presence of added rog ?&

s aie iRt IRasteRndl Ledil Ha%é@?l o%%fgb{% R SY ment
tm@é}f akalwsf aboutidd ofeth}an miteatat frlshettvatemcdieinealerd (Rment
%cﬁmd ad ﬂgﬁ%taea??%?%tt'rg\%dé?ﬁ(%ll%mﬁ?g?%ﬂ&i&%ﬁ@%@e@t@ﬁ(@mlng

emen Which is different from said first tetravalent element or mixture
aftrireaiinaiiphaibine- ted Eaeinat e stAETRE S dRf SRS iines of Table 11,
as follows: TABLE Il Calcined SSZ-75 2 Theta d-spacing (Angstroms)
Relative Integrated Intensity_(%yAf 8.64 9.17 9.95 8.88

Calcined 88Z-75

48.

49.

2 Theta d-spacing (Angstroms) Relative Integrated Iniensity

' (%o}
9.64 917 W
.95 8.88 VS
10.08 - B79 M
13.14 873 W
16.38 4,58 W
21.03 4.22 W
22.35 3.97 M-S
24.18 3.68 W
28.37 314 W
30.16 2.96 W

@ g0,

® The X-ray patterns provided are based on a relative intensity scaie in which the strongest
line in the X-ray pattern is assigned a value of 100: W(weak) is less than 20; M(medium) is
between 20 and 40; S{strong) is between 40 and 60; VS(very strong) is greater than 80.

The process of Claim 47 wherein the catalyst further comprises at least one Group VIl

metal.

The process of Claim 47 wherein said catalyst comprises a combination comprising a
first catalyst comprising the molecular sieve and at least one Group Vil metal, and a
second catalyst comprising an aluminosilicate zeolite which is more shape selective

than the molecular sieve of said first catalyst.
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VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97
M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) + 0.1. (b) The X-ray
patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is
less than 20; M(medium) is between 20 and 40; S(strong) is between 40
and 60; VS(very strong) is greater than 60. 51. The process of Claim 50
50.  Avirereisstive patadyisiofarthiern cdinpibediahleastooresGroup VI metal. 52. A
process for isomerization dewaxing a raffinate comprising contacting said
raffinate in the presence of added hydrogen under isomerization dewaxing .
(@bRHiOPaHINY AR RCBRIBISHIG 2 TR SRR R REIR S A Rt an
Hlictaniegysmanole tatier-afieideastabout 14 of (1) an oxide of a first
tetravalent element to (2) an oxide of a trivalent element, pentavalent
element, second tetravalent element which is different from said first

(Wtratzitineblslewarios mpdrEwrelcomaitnsaITREL drefechriRhadAMprRrature of
Ky diHracten-inesaichahle & AprliRnsef IDRLEBILCAGRRUISSZID

3000 psig (0.103 to 20.7MPa gauge) in the presence of added hydrogen gas with a

catalyst comprising a crystalline
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2 Theta d-spacine (Aries oms) Relativelntegrated Intensity (%) 964 9.17
W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 19.38 4.58 W 21.03 4.22 W
22.353.97 M-S 24.19 3.68 28.37 3.14 W

molecular sieve having ST topology and a mole ratio of at least about 14 of (1) an
oxide of a first tetravalent element to (2) an oxide of a trivalent element, pentavalent
slement, second tetravalent element which is different from said first tetravalent

element or mixture thereof, and having, after calcination, the X-ray diffraction lines of

Table ll, as follows:

TABLE Il
Calcined S8Z-75

52.

2 Theta d-spacing (Angstroms) Relative Iniegrated
intensity (%)
8.64 9.17 W
g.95 8.88 VS
10.06 8.79 M
13.14 8.73 W
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.16 2.96 W
@401,

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest fine in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 680; VS(very

strong) is greater than 60.

The process of Claim 50 wherein the catalyst further comprises at least one Group Vil

metal.

A process for isomerization dewaxing a raffinate com.prising contacting said raffinate in
the presence of added hydrogen under isomerization dewaxing conditions with a
catalyst comprising a crystalline molecular sieve having STl topology, a mole ratio of at
least about 14 of (1) an oxide of a first tetravalent element to (2) an oxide of a trivalent
element, pentavalent element, second tetravalent element which is different from said
first tetravalent element or mixture thereof, and having, after calcination, the X-ray

diffraction lines of Tabie i, as follows:
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30.16 2.96 (a) + 0.1. (b) The X-ray patterns provided are based on a
relative intensity scale in which the strongest line in the X-ray pattern is
assigned a value of 100: W(weak) is less than 20; M(medium) is between
20 and 40; S(strong) is between 40 and 60; VS(very strong) is greater
than 60. 53. The process of Claim-p2ayvhgein the catalyst further
comprises at least one Group VI metal 54. The process of Claim 52
wherein the raffinate is bright StiRnsg. r?l'ocess of Claim 44, 45, 46,
47, 48, 49, 50, 51, 52, 53 or 54 wherein the molecular S|eve has a mole

1 A4-af-L1 )< PNV

af ot la alkha H
IGLIU 2“-’-%1. {UQDL GUUUL J."I'dlsb. ]?)Iél{ HQLJS/E]!\OJ!'%SLY \L} GII eg ?V Cll?_l%ela%la IeU LA
alu anUTTI_UXIde, gallipm~oxide, TroIT OXIde, Doror oxide, Iﬁnggﬁl% €,

mdiumg e and mixtures thereqf.§6- T e process of Clam WO, 14, 16,

20, 24q 44, 44,4547,/ 50 0r 52 Whiggein the molecutar sieve isg

predomiipgntly inthe hydrogen fogmg57. Tn a process for sepayating

gassessusing a membrane contagipyg a molecular sieve, the yynprovement

comprising using as the moleculas, sgeve a crystalline molecular sieve

having3J3 topology, having a malgzatio of at least 15 of (1) &n oxide of a

first tetpad@lent element to (2) amaXide of a trivalent elementjfentavalent

elemettt, 1$econd tetravalent eleni®@8 which is different from sgid first

tetravafedt element or mixture théééf, and having, after calciation, the

X-ray Hiffiction lines|of Table 11, 28%ollows: TABLE |l Calcinéd SSz-75 2

53.

54,

55.

56.

57.

Th(eta d-spacing (Angstroms) Relative Integrated IntensitV_Mi 9.64 9.17
W9§5€3é88vs 10.06 8.79 M 13.14 6.73

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a vaiue of 100: W(weak) is less than
20; M{medium} is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.

The process of Claim 52 wherein the catalyst further comprises at least one Group VHI

metal.
The process of Claim 52 wherein the raffinate is bright stock.

The process of Claim 44, 45, 46, 47, 48, 49, 50, 51, 52, 53 or 54 wherein the molecular
sieve has a mole ratio of at least about 14 of (1} silicon oxide to (2) an oxide selected
from aluminum oxide, gallium oxide, iron oxide, boron oxide, titanium oxide, indium

oxide and mixtures thereof,

The process of Claim 10, 14, 16, 20, 24, 44, 44, 45, 47, 50 or 52 wherein the molecular

sieve is predominantly in the hydrogen form.

In a process for separating gasses using a membrane containing a molecular sieve,
the improvement comorising using as the molecular sieve a crystalline molecular sieve
having STI topology, having a mole ratio of at feast 15 of (1) an oxide of a first

tetravalent element to (2)
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VV 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14
W 3(_).16 296 W (a) 0.1. (1) The X-ray patterns provided are based on a
relative intensity scale in which the strongest line in the X-ray pattern is
gésigréedoa ;alue of 100: W(weak) is less than 20; M(medium) is between
and 40; S(strong) is between 40 and 60: VS(V. I j :
afh%d@o?f%'.m%’ﬁ% %%@&%n i %ﬁw%%%?ﬁ%%ge r‘E%G’c})%(tacu ar éssfieég\‘?geqr% iegt which
isdiffereati frohatie st Bloi(@lpsiidemenice noEeaihenaat aatdeatngrdiiter
AR REILG- g dRe LR Paifiey PRGN, ttanium oxide,
indium oxide and mixtures theregf. 59. A process for producing
methylamine or dimethylamine cWrFsi!ﬁg reacting methanol, dimethyl
ether or a mixture thereof an@anwmedri&ihthe gaseous phase in the
presence of a catalyst comprising a crystalline molecular sieve having STI
of (1) an oxide of a first

58.

59.

topology, having a mole ratio of at |least 1
tetBayagtat element|to R3racOGIANSERARGAlent elcRRALY
element, second tetravalent element which-is-different g@sﬁ&u Hest
TPTFF&:‘ﬁH’JHT elementlor-mixtur of .and-having--aftercalehration—the
X-ra§:-H¥fraction lings of Table 1B:38 follows: T"BTE H CaIC"Sed S“,"L-"Cr
Thﬂ%@%pacinq (Angstroms) E%%ve Integ:rat e =ﬁtcﬁaity%llloL il
19.38 4.58 W
21.03 4.22 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 W
30.18 2.96 W
@ 1 0.1.

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: Wi(weak) is less than
20: M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

The process of Claim 57 wherein the molecular sieve has a mole ratio of at least 15 of
(1) silicon oxide to (2) an oxide selected from aluminum oxide, gallium oxide, iron

oxide, boron oxide, titanium oxide, indium oxide and mixtures thereof.

A process for producing methylamine or dimethylamine comprising reacting methanol,
dimethyl ether or a mixture thereof and ammonia in the gaseous phase in the presence
of a catalyst comprising a crystalline molecular sieve having STi topology, having a
mole ratio of at least 15 of (1) an oxide of a first tetravalent element to (2) an oxide of a
trivalent element, pentavalent element, second tetravalent element which is different
from said first tetravalent element or mixture thereof, and having, after calcination, the

X-ray diffraction lines of Table Il, as follows:
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9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M 13.14 6.73 W 19.38 4.58 W 21.03
4.22 W 22.35 3.97 M-S 24.19 3.68 W 28.37 3.14 W 30.16 2.96 W (a) +
0.1 (LI) The X-ray patterns provided are based on a relative intensity scale
in which the strongest line in the X-ray pattern is assigned a value of 100:
W(weak) is less than 20; M(medj]u;(%\_ié Hetvveen 20 and 40; S(strong) is

between 40 and 60; VS(very
Calcined S5Z-75

2 Theta d-spacing {Angstroms) Relative Integrated
Intensity (%)
9.64 8.17 W
9,05 8.88 VS
10.08 8.79 M
13.14 6.73 W
18.38 4.58 Wy
21.03 4.22 WY
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 Y
30.18 2.96 Wy
@301

®) The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

60. The process of Claim 589 wherein the molecular sieve has a mole ratio of at least 15 of
(1) silicon oxide to (2) an oxide selected from aluminum oxide, gallium oxide, iron

oxide, boron oxide, titanium oxide, indium oxide and mixtures thereof,
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61.

62.

63.

strong) is greater than 60. 60. The process of Claim 59 wherein the
mqlecular sieve has a mole ratio of at least 15 of (1) silicon oxide to (2) an
ox!de sglected from aluminum oxide, gallium oxide, iron oxide, boron
o;ﬁqgle,_tltaérgun?1 oxide, indium oxide and mixtures thereof. 61 The process
of Claim 60 wherein the methanol, dim IXELre
ARG 81 (LB R ATA g EOTRL ORI N R Ao el and
arfaitnfacimeabestd. b mabots S identtaepRescaeRrearddRiaded

abaot lg&g@gg(ﬁtﬁ{g_gf from about 250C. to about 450C. 63. A process for the
reduction of oxides of nitrogen contained in a gas stream wherein said

process c_omprises contacting the gas stream with a crystalline molecular
Tisigye favisgSdih@niogy anetiavi rgrepatotareaticiohme e t2P96t {a pat
4%@ e of a first tetravalent element to (2) an oxide of a trivalent element,
el tayalent element, second tetravalent element which is different from
said first tetravalent element or mixture thereof, and having, after

A | 'é@ifa%tsﬁ%a%&géuﬁwf&mmIiﬁeﬁmfgﬁammmascfwmsmsmﬁ wherein
_alcine - Thet %\}% cin % froms) Relotiveintewaiadsr si
Sﬁﬁt@%@ﬁﬁf@?prﬁ%ﬁ‘ﬂ% 8 B G2 ' R 8?9%Il M13.14 6.73 W
ha@ 3% A.Epology and having a mole ratio of at least 15 of (1) an oxide of a first
tetravalent element to (2) an oxide of a trivalent element, pentavalent element, second
tetravalent element which is different from said first tetravalent element or mixture

thereof, and having, after calcination, the X-ray diffraction lines of Table ll, as follows:

TABLE i
Calcined S8Z2-75

2 Theta d-spacing (Angstroms) Relative Integrated
intensity (%)

9.64 9.17 : W

9.95 8.88 VS

10.06 8.79

13.14 6.73

19.38 4.58

21.03 4.22

22.35 3.97

24.19 3.68

28.37 3.14

sissfissz=

30.16 2.96

64.

® 3 0.1,

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
20: M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

strong) is greater than 60.
The process of Claim 63 wherein the molecular sieve has a mole ratio of at least 15 of

(1) silicon oxide to (2) an oxide selected from aluminum oxide, gallium oxide, iron

oxide, boron oxide, titanium oxide, indium oxide and mixtures thereof.
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W 21.03 4.22 W 22.35 3.97 M S 24.19 3.68 W 28.37 3.14 W 30.16 2.96
(a) + 0.1 (1)) The X-ray patterns provided are based on a relative intensity
scale in which the strongest line in the X-ray pattern is assigned a value of
100: W(weak) is less than 20; M(medium) is between 20 and 40; S(strong)
is between 40 and 60; Vﬁ%ery strong) is greater than 60. 64. The process
65. ThrcrarTPiRRENPherRBIEE L LR ReREace AIEYRRR of at least 15 of

(1) silicon oxide to (2) an oxide selected from aluminum oxide, gallium

xide, iron oxide, baron oxide, titani ide.. indi ' ixturas; :

0. R oo B ek Lt A A lel o T AT W fons

coppblenieaiaieny dee sedorBiaiat 2 wrérsiaf SWiPeRblecular sieve
contains a metal or metal ions capable of catalyzing the reduction of the
oxides of nitrogen. 67. The process of Claim 66 wherein the metal is
cobalt, copper, platinum, iron, chromium, manganese, nickel, zinc,
lanthanum, palladium, rhodium or mixtures thereof. 68. The process of
Claim 63 wherein the gas stream is the exhaust stream of an internal
combustion engine. 69. The process of Claim 67 wherein the gas stream
is the exhaust stream of an internal combustion engine. 70. A process for
treating a cold-start engine exhaust gas stream containing hydrocarbons
and other pollutants consisting of flowing said engine exhaust gas stream
over a molecular sieve bed which preferentially adsorbs the hydrocarbons
over water to provide a first exhaust stream, and flowing the first exhaust
gas stream over a catalyst to convert any residual hydrocarbons and other
pollutants contained in the first exhaust gas stream to innocuous products
and provide a treated exhaust stream and discharging the treated exhaust
stream into the atmosphere, the molecular sieve bed comprising a
crystalline molecular sieve having STI topology, having a mole ratio of at
least 15 of (1) an oxide of a first tetravalent element to (2) an oxide of a
trivalent element, pentavalent element, second tetravalent element which
is different from said first tetravalent element or mixture thereof, and
having, after calcination, the X-ray diffraction lines of Table I, as follows:
TABLE Il Calcined SSZ-75 2 Theta d-spacing (Angstroms)
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67.

68.

69.

70.

Relativelntegrated Intensity (%1 9.64 9.17 W 9.95 8.88 VS 10.06 8.79 M
13.146.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19 3.68 W
28.37 3.14 W 30.16_ 2.96

The process of Claim 66 wherein the metal is cobalt, copper, platinum, iron, chromium,

manganese, nickel, zinc, lanthanum, palladium, rhodium or mixtures thereof.

The process of Claim 63 wherein the gas stream is the exhaust stream of an internai

combustion engine.

The process of Claim 67 wherein the gas stream is the exhaust stream of an internal

combustion engine.

A process for treating a cold-start engine exhaust gas stream containing hydrocarbons
and other pollutants consisting of flowing said engine exhaust gas stream over &
molecular sieve bed which preferentially adsorbs the hydrocarbons over water to
provide a first exhaust stream, and flowing the first exhaust gas stream over a catalyst
to convert any residual hydrocarbons and other pollutants contained in the first exhaust
gas stream to innocuous products and provide a treated exhaust stream and
discharging the treated exhaust stream into the atmosphere, the molecular sieve bed
comprising a crystalline molecular sieve having STl topology, having a mole ratio of at
least 15 of (1) an oxide of a first tetravalent element to (2) an oxide of a trivalent
element, pentavalent element, second tetravalent element which is different from said
first tetravalent element or mixture thereof, and having, after calcination, the X-ray

diffraction lines of Table |l, as follows:

TABLEH
Calcined S8Z2-75

2 Theta d-spacing (Angstroms) Relative Integrated
Intensity (%)
9.64 9.17 W
9.05 8.88 V5
10.06 879 M
13.14 6.73 W
19.38 4,58 W
21.03 422 W
22.35 3.97 M-S
24.19 3.68 W
28.37 3.14 w
30.16 2.96 W
@301
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W (a) + 0.1. (b) The X-ray patterns provided are based on a relative
intensity scale in which the strongest line in the X-ray pattern is assigned
a value of 100: W(weak) is less than 20; M(medium) is between 20 and
40; S(strong) is between 40 and 60; VS(very strong) is greater than 60.
?bl. The process of Claim 70 wherein the mof%ular ieve, hgga qr]]ovlv%ir&ti@] e
of APRASEY DRISTSRICYNHLRIE 9???55 B LGN VA S T
Quigeg @allisenronid - fegrpastiste, ib arsiy oside y ttamioi GXidd (Wediun's dxgadhan
d mixtures thereof. 72. r ' j )04
T e e et
isftongl isanesiastibArePéine is an automobile engine. 74. The process of
Claim 71 wherein the engine is fueled by a hydrocarbonaceous fuel. 75.
The process of Claim 71 wherein the molec leve he ' [
T TR PSRRI S IO CONE SRy ST Mo o S o 8k 15 of
(Theiditom prithéni2remndidaixeiestethrspplTBiMPREPigEeg3 BT Riite7 50N
oWhersidhe metakisRIRIoNER, (HuadheRECcess abElrmtibradierein the
metal Is palladium. 78. The process of Claim 75 wherein the metal is a
mixture of platinum and palladium. 79. A process for the production of light
olefins from a feedstock comprising an oxygenate or mixture of
oxygenates, the process comprising reacting the feedstock at effective
conditions over a catalyst comprising a crystalline molecular sieve having
STI topology, having a mole ratio of at least 15 of (1) an oxide of a first
tetravalent element to (2) an oxide of a trivalent element, pentavalent
element, second tetravalent element which is different from said first
tetravalent element or mixture thereof, and having, after calcination, the
X-ray diffraction lines of Table I, as follows: TABLE Il Calcined SSZ-75 2
Theta d-spacing (Angstroms) Relative Integrated Intensity (/01 9.64 9.17
W 9.95 8.88 VS 10.06
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72.

73.

74.

75.

76.
77.
78.

79.

8.79 M 13.14 6.73 W 19.38 4.58 W 21.03 4.22 W 22.35 3.97 M-S 24.19
3.68 W 28.37 3.14 W 30.16 2.96 W (a) + 0.1. (b) The X-ray patterns
provided are based on a relative intensity scale in which the strongest line
in the X-ray pattern is assigned a value of 100 W(Weak) is less than 20;

M(medium) is bet 0 and 40; S(st
VS R SR 8 g LA I B O b D8 R 98 Sangin

the molecular sieve has a mole ratio of at least 15 of (1) silicon OXIde to

Fb%ég%fse!s&%%fmr@m DY xidengalivm MEe AR 9xiRobile

n oxide, titanium oxide, indium oxide and mixtures thereof. 81. The
9}5‘&%@55 of Claim 80 wherein the light olefins are ethylene, propylene,
butylene or mixtures thereof. 82. The process of Claim 81 wherein the

T el isetiiens. B2 The process.ol dlaita B WAeRIBI8aceous fuel.

enate 15 me ano ethy r or a mixtur
process of Claim 83 wherein the oxygenate is methanol.

The process of Claim 71 wherein the molecular sieve has deposited on it a metal
selected from the group consisting of platinum, palladium, rhodium, ruthenium, and

mixtures thereof.

The process of Claim 75 wherein the metal is platinum,

The process of Claim 75 wherein the metal is paliadium.

The process of Claim 75 wherein the metal is a mixture of platinum and palladium.

A process for the production of light olefins from a feedsiock comprising an oxygenate
or mixture of oxygenates, the process comprising reacting the feedstock at effective
conditions over a catalyst comprising a crystaliine molecular sieve having STl topology,

having a mole ratio of at least 15 of (1) an oxide of a first tetravalent element to (2) an

oxide of a trivalent element, pentavalent element, second tetravalent element which is

different from said first
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tetravalent element or mixture thereof, and having, after calcination, the X-ray

diffraction lines of Table U, as follows:

TABLE il
Calcined 837-75

2 Theta d-spacing {Angsfroms) Relative integrated
Intensity (%)
.9.64 9.17 W
9.95 8.88 VS
10.06 8.79 M
13.14 673 W
19.38 458 W
21.03 4,22 w
22.35 3.97 M-3
24.19 3.68 W
28.37 3.14 W
30.16 2.96 w
B+ 0.1,

® The X-ray patterns provided are based on a relative intensity scale in which the
strongest line in the X-ray pattern is assigned a value of 100: W(weak)} is less than
20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS{very

strong) is greater than 60.

80. The process of Claim 79 wherein the molecular sieve has a mole ratio of at least 15 of

(1) silicon oxide to (2) an oxide selected from aluminum
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81.

82.

83.

84.

oxide, gallium oxide, iron oxide, boron oxide, titanium oxide, indium oxide and mixtures

thereof,

The process of Claim 80 wherein the light olefins are ethylene, propylene, butylene or

mixtures thereof.
The process of Claim 81 wherein the light olefin is ethylene.

The process of Claim 80 wherein the oxygenate is methanol, dimethyl ether or a

mixiure thereof.

The process of Claim 83 wherein the oxygenate is methanol.
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