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: The present invention relates to new crystalline molecular sieve SSZ- 74 prepared using a hexamethylene-1
,06-bis-(N-methyl-N-pyrrolidinium) dication as a structure-directing agent, methods for synthesizing SSZ-74, and its use in
hydrocarbon conversion reactions, reduction of oxides of nitrogen in a gas stream, partial oxidation reactions, acylation reactions,
oxygenate conversions, gas separations, synthesis of amines, treatment of engine exhaust (reduction of cold start emissions), and
Beckmann rearrangement.
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MOLECULAR SIEVE SSZ-74 COMPOSITION OF MATTER
AND SYNTHESIS THEREOF

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to new crystalline molecular sieve SSZ-
74, a method for preparing SSZ-74 using a hexamethylene-1,6-bis-(N-methyl-

“N-pyrrolidinium) dication as a structure directing agent ("SDA") and uses for

SSZ-74.

State of the Art

Because of their unique 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

The present invention i1s directed to a family of crystalline molecular

sieves with unique properties, referred to herein as “molecular sieve SSZ-74"
or simply “SSZ-74".
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According to another aspect, there is provided a crystalline molecular sieve
having a mole ratio greater than about 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 shown

in Table H below:

TABLE ||
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%

/.98 11.07 M
8.70 10.16 VS
38.89 0.93 S

9.08 9.74 S
14.02 6.31 W

14 .93 5.93 V]
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M

@)+ 0.1

According to another aspect, there is provided a crystalline molecular sieve
having a composition comprising, as synthesized and in the anhydrous state,
In terms of mole ratios, the following:

Si0,/ XcOgq greater than 100
Mzin/ SIO,  0-0.03

Q/ SiO, 0.30-0.70

F / SiO, 0.30-0.70

wherein X is aluminum, gallium, iron, boron, titanium, indium and
mixtures thereof, cis1or2;dis2whencis1,ordis3or5whencis2, Mis
an alkali metal cation, alkaline earth metal cation or mixtures thereof: n is the
valence of M; Q is a hexamethylene-1,6-bis-(N-methyl-N-pyrrolidinium)

dication and F is fluoride.
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According to a further aspect, there is provided a method of preparing a
crystalline material, 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 hexamethylene-1,6-bis-(N-methyl-N-pyrrolidinium) dication.

According to another aspect, there is provided a process for converting
nydrocarbons comprising contacting a hydrocarbonaceous feed at
hydrocarbon converting conditions with a catalyst comprising a crystalline
molecular sieve having a mole ratio greater than about 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 shown in Table |l below:

TABLE |l
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%)

7.98 11.07 M

3.70 10.16 VS
3.89 9.93 S

9.08 9.74 S
14.02 6.31 W
14.93 5.93 V]
16.03 5.52 V]
23.20 3.82 VS
23.95 3.71 W
24.08 3.69 M

@) +0.1

According to a further aspect, there is provided a catalyst composition for

promoting polymerization of 1-olefins, said composition comprising

- 1b -
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(A) a crystalline molecular sieve having a mole ratio greater than about 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 shown in Table Il below:

TABLE I
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%
7.98 11.07 M
8.70 10.16 VS
8.89 9.93 S
9.08 9.74 S
14.02 60.31 W
14.93 5.93 M
16.03 5.952 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M
@ +0.1 - and

(B) an organotitanium or organochromium compound.

According to another 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 greater than about 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 element,

pentavalent element or mixture thereof and having, after calcination, the X-ray

diffraction lines shown in Table i below:
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TABLE |l
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%
7.98 11.07 M
8.70 10.16 VS
3.89 9.93 S
0.08 9.74 S
14.02 0.31 W
14.93 5.93 V]
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M

@ +0.1

According to a further aspect, there is provided a process for hydrotreating a
hydrocarbon feedstock comprising contacting the feedstock with a
hydrotreating catalyst and hydrogen under hydrotreating conditions, wherein
the catalyst comprises a crystalline molecular sieve having a mole ratio
greater than about 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 shown in of Table Il below:

TABLE ||
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%)
7.98 11.07 ' Vi
8.70 10.160 VS
3.89 9.93 S
9.08 Q.74 S
14.02 60.31 W
14.93 5.93 M
16.03 5.52 M
23.20 3.82 VS
23.95 3.71 W
24 .08 3.69 V]

@ +0.1

- 1d -
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According to another aspect, there is provided a process for the reduction of
oxides of nitrogen contained in a gas stream wherein said process comprises
contacting the gas stream with a crystalline molecular sieve having a mole
ratio greater than about 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 shown in Table |

below:
TABLE ||
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%)

7.98 11.07 M
3.70 10.16 VS
8.89 0.93 S
9.08 9.74 S
14.02 6.31 W
14.93 5.93 Vi
16.03 5.52 \Y
23.26 3.82 VS
23.95 - 3.71 W
24.08 3.69 \Y

@ +0.1

According to a further aspect, there is provided a process for oxidation of
hydrocarbons comprising contacting said hydrocarbon with an oxidizing agent
in the presence of a catalytically effective amount of a titanium-containing
molecular sieve for a time and at a temperature effective to oxidize said
hydrocarbon, wherein the titanium-containing molecular sieve is a molecular
sieve having a mole ratio greater than about 15 of (1) silicon oxide to (2)
titanium oxide and having, after calcination, the X-ray diffraction lines shown

in Table |l below:
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TABLE |

Calcined SSZ-74

d-spacing (Angstroms)

11.07
10.16

9.93
0.74
6.31
5.93
5.52
3.82
3.71
3.69

Relative Integrated
Intensity (%

M
VS

ZESH5ZTZTS00

According to another aspect, there is provided a process for epoxidation of an

olefin comprising contacting said olefin with hydrogen peroxide in the

presence of a catalytically effective amount of a titanium-containing molecular

sieve for a time and at a temperature effective to epoxidize said olefin,

wherein the titanium-containing molecular sieve is a molecular sieve having a

mole ratio greater than about 15 of (1) silicon oxide to (2) titanium oxide and

having, after calcination, the X-ray diffraction lines shown in Table Il below:

2 Theta'®

7.98
8.70
8.89
9.08
14.02
14.93
16.03
23.20
23.95
24.08

@) +0.1

TABLE |
Calcined $SZ7-74

d-spacing (Angstroms)

11.07
10.16

9.93
9.74
6.31
0.93
5.52
3.82
3.71
3.69

_1f-

Relative Integrated

Intensity (%)

M
VS

T SGH5ZEZ2=s0o
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According to a further aspect, there is provided a process for oxidizing
cyclohexane comprising contacting said cyclohexane with hydrogen peroxide
in the presence of a catalytically effective amount of a titanium-containing
molecular sieve for a time and at a temperature effective to oxidize said
cyclohexane, wherein the titanium-containing molecular sieve is a molecular
sieve having a mole ratio greater than about 15 of (1) silicon oxide to (2)
titanium oxide and having, after calcination, the X-ray diffraction lines shown

in Table |l below:

TABLE Il
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%

/.98 11.07 MV
3.70 10.16 VS
3.89 0.93 S
9.08 9.74 S
14.02 6.31 W
14.93 5.93 M
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 \Y

@ + 0.1
According to another aspect, there is provided a catalytic oxidation process
comprising contacting under oxidation conditions (1) a reactant which is
catalytically oxidizable in the presence of hydrogen peroxide, (2) agueous
hydrogen peroxide and (3) a catalytically effective amount of an oxidation
catalyst comprising a molecular sieve having a mole ratio greater than about
15 of (1) silicon oxide to (2) titanium oxide and having, after calcination, the X-

ray diffraction lines shown in Table |l below:
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TABLE ||
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%
7.98 11.07 M
8.70 10.16 VS
8.89 . 9.93 S
9.08 0.74 S
14.02 6.31 W
14.93 5.93 M
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M

@ +0.1

According to a further aspect, there is provided a process for the epoxidation
of an olefin comprising contacting said olefin with hydrogen peroxide in the
presence of a catalytically effective amount of a catalyst comprising a
molecular sieve having a mole ratio greater than about 15 of (1) silicon oxide
to (2) titanium oxide and having, after calcination, the X-ray diffraction lines

shown in Table |l below:

TABLE il
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%
/.98 11.07 \V
3.70 10.10 VS
8.89 9.93 S
9.08 9.74 S
14.02 0.31 W
14.93 5.93 M
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24 .08 3.09 M

@) +0.1

_1h -
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According to another aspect, there is provided a method for performing an
acylation reaction on an aromatic substrate ArH, to form a product

ArH,.1COR, the method comprising the steps of:
providing the aromatic substrate,

intimately mixing the substrate and an acylating agent, wherein the acylating
agent is selected from the group consisting of a carboxylic acid derivative, a

carboxylic acid, an acid anhydride, an ester, and an acyl halide, and

exposing an intimate mixture thus formed to a catalyst comprising a crystalline
molecular sieve having a mole ratio greater than about 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 shown in Table |l below:

TABLE |l
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%)
/.98 11.07 V]
3.70 10.10 VS
3.89 9.93 S
9.08 9.74 S
14.02 6.31 W
14.93 5.93 M
16.03 5.52 \Y
23.20 3.82 VS
23.95 3.71 W
24 .08 3.69 M

@) 4+ 0.1

According to a further aspect, 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 effective

conditions over a catalyst comprising a crystalline molecular sieve having a

1 -
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mole ratio greater than about 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 shown in Table |l

below:
TABLE |
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%

7.98 11.07 M
8.70 10.16 VS
8.89 0.93 S
0.08 0.74 S
14.02 6.31 W
14.03 5.93 M
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M

@ +0.1

According to another aspect, there is provided a process for separating
gasses comprising contacting a mixture of gasses with a membrane
containing a molecular sieve wherein the molecular sieve comprises a
crystalline molecular sieve having a mole ratio greater than about 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 shown in Table Il below:
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TABLE lI

Calcined SSZ-74

d-spacing (Angstroms)

11.07
10.16
9.93
0.74
6.31

5.93
5.52

3.82

3.71
3.69

Relative Integrated
Intensity (%

M
VS

ZSH5ZIZT=S0om

According to a further aspect, there is provided 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 a mole ratio greater

than about 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 shown in Table |l below:

2 Theta'®

7.98
3.70
8.89
9.08
14.02
14.93
16.03
23.20
23.95
24.08

@ +0.1

TABLE 1

Calcined SSZ-74

d-spacing (Angstroms)

11.07
10.16

9.93
9.74
6.31
5.93
5.52
3.82
3.71
3.69

_ 1k -

Relative Integrated
Intensity (%

M
VS

ZSH5ETZ=0o
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According to another 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 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 a mole
ratio greater than about 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 shown in Table Il

below:
TABLE |l
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%)

7.98 11.07 M
8.70 10.16 VS
3.89 9.93 S
9.08 9.74 S
14.02 6.31 W
14.93 5.93 M
16.03 5.52 M
23.20 3.82 VS
23.95 3.71 W
24.08 3.69 V]

@ + 0.1

According to a further aspect, there is provided a process for the preparation
of amides from oximes via Beckmann rearrangement comprising contacting
the oxime In the vapor phase with a catalyst comprising a crystalline

molecular sieve having a mole ratio greater than about 15 of (1) an oxide of a

2 1] -
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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 shown in Table Il below:

TABLE I
Calcined SSZ-74
2 Theta® d-spacing (Angstroms) Relative Integrated
Intensity (%
7.98 11.07 M
8.70 10.16 VS
8.89 9.93 S
0.08 9.74 S
14.02 6.31 W
14.93 5.93 M
16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24 .08 3.69 M

@) + 0.1

According to another aspect, there is provided a crystalline molecular sieve
having a composition comprising, as synthesized and in the anhydrous state,
in terms of mole ratios, the following:

Si02/ XO4 greater than 100

Mon/ SiO; 0-0.03

Q/ SiO, 0.30-0.70

F / SiO, 0.30 -0.70

wherein X is aluminum, gallium, iron, boron, titanium, indium and mixtures
thereof, cis1or2:dis2whencis1,ordis 3or5whencis 2, Mis an alkali
metal cation, alkaline earth metal cation or mixtures thereof; n is the valence
of M; Q is a hexamethylene-1,6-bis-(N-methyl-N-pyrrolidinium) dication and F

is fluoride, and

Im
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wherein the crystalline molecular sieve has, after calcination, the X-ray

diffraction lines shown in Table Il below:

TABLE |l
Calcined SSZ-74
2 Theta'® d-spacing (Angstroms) Relative Integrated
Intensity (%)

/.98 11.07 M

8.70 10.16 VS

8.89 9.93 S

9.08 9.74 S

14.02 6.31 W

14.93 5.93 M

16.03 5.52 M
23.26 3.82 VS
23.95 3.71 W
24.08 3.69 M

@) +0.1

According to another aspect, there is provided a method of preparing a
crystalline molecular sieve, 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 hexamethylene-1,6-bis-(N-methyl-N-pyrrolidinium) dication, and
wherein the crystalline molecular sieve has, after calcination, the X-ray

diffraction lines shown in Table |l below:

In
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TABLE |I
Calcined SSZ-74
2 Theta® d-spacing (Angstroms)
7.98 11.07
8.70 10.16
8.89 ‘ 9.93
0.08 0.74
14.02 6.31
14.93 5.93
16.03 5.52
23.20 3.82
23.95 3.71
24.08 3.69

@ +0.1

lo

Relative Integrated
Intensity (%)

M
VS
S

S
W
M
M
VS
W
M
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Composition of Matfer and Synthesis

In accordance with the present invention there is provided a molecular
sieve having 'a:mole ratio gfe'ater than aboth”’l"é of (1) én oxide of é first
tetravalent element to (2) an oxide of a trivélenf éiem’éht, pentavélent 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 Il. it should be noted that the phrase "mole ratio greater than
about 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 invention also provides a crystalline molecular sieve
having a mole ratio greater than about 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, and having, after calcination, the
X-ray diffraction lines of Table Il. |

The present invention 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: .

SiO,»/ X.Og4 greater than 100
Mo/ SiIO, 0-0.03

Q / Si0; 0.30-0.70

F /.SiO72 0.30—-0.70

wherein X is aluminum, gallium, iron, boron, titanium, indium and mixtures
thereof, cis 1 or2; dis 2 when 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
valence of M (i.e., 1 or 2); Q is a hexamethylene-1,6-bis-(N-methyl-N-
pyrrolidinium) dication and F'is fluoride.

.
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2 Also provided in accordance with the present invention is a method of

3 preparing a crystalline material, sald method compnsung contacting under

4  crystallization conditions a source(s) of (1) silicon oxnde (2) a source(s) of

S alumlnum oxude galhum oxide, lron 0>(|de boron oxnde tltanlum oxsde mdlum
6 oxrde and mlxtures thereof (3) fluoride ions and (4) a structure dlrectlng agent
7 compnsmg a hexamethylene-1 B-bis-(N- methyl ~-N- pyrrolldlmum) dication. The

8 present |nvent|on includes such a method wherein the crystalllne matenal

o bhas, after calcination, the X- -ray diffraction lines of Table ll

11 The present invention includes such a method of preparing a crystalline

12 material which uses a reaction mixture comprising (in terms of mole ratios),
13 the following:

14

15 SiOa2/ XaOp - 100/1 and greater
16 OH-/ SIO; - 0.20-0.80

17 Q / Si0; 0.20-0.80"

18 Mo/ Si102 - 0-0.04

19 - H0/8i0, - 2-10

20 -~ HF / SiO; | 0.20-0.80 .

22 wherein X is-aluminum, gallium, iron, boron, titanium, indium and mixtures
23 thereof ais 1or2,bis 2whenais 1 (i.e., Wis tetravalent); bis 3whena s 2

24 (i.e., W is trivalent), M is an alkali metal cation, alkaline earth metal cation or
25 mixtures thereof; nis the valence of M (i.e., 10or2);and Qis a -

26 hexamethylene-1,6-bis-(N-methyl-N-pyrrolidinium) dication.

27

28 I Hydrocarbon Conversion

29

30 In accordance with the present invention there is provided a process

31 for converting hydrocarbons comprising contacting a hydrocarbonaceous feed
32 at hydrocarbon converting conditions with a catalyst comprising a crystalline
33 molecular sieve having a mole ratio greater than about 15 of (1) an oxide of a

”y
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first tetravalent element to (2) an oxide of a trivalent element, pentavalent
element second tetravalent element which is drfferent from said first
tetravalent element or mixture thereof and havmg, after calcination, the X-ray
diffraction lines of Table 1l.. The molecular sreve may be predominantly in the
hydrogen form. It may also be substantrally free of acidity.

Further provrded by the present rnventron IS a hydrocrackrng process
comprrsmg contactrng a hydrocarbon feedstock under hydrocracking

condmons with a catalyst comprrsrng the molecular sieve of thls invention. The
molecular sieve may be predominantly in the hydrogen form. |

This invention also includes a dewaxing process comprising contacting
a hydrocarbon feedstock under dewaxing conditions with a catalyst
comprising the molecular sieve of this invention. The molecular sieve may be
predominantly in the hydrogen form.

The present invention also includes a process for improving the
viscosity index of a dewaxed product of waxy hydrocarbon feeds comprising
contacting the waxy hydrocarbon feed under isomerization dewaxing

conditions with a catalyst comprising.the molecular sieve of this invention. The
molecular sieve may be predominantly in the hydrogen form. -

The present invention further includes a process for producing a Caps
lube oil from a Coo+ Olefin feed comprising isomerizing said olefin feed under
isomerization conditions over a catalyst comprising the molecular sieve of this
invention. The molecular sieve may be predominantly in the hydrogen form.
The catalyst may contain at least one Group Vil metal.

In accordance with this invention, there is also 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 oil feedstock in the

presence of added hydrogen gas at a hydrogen pressure of about 15-3000 psi
-



A v KW N

e

CA 02635224 2008-06-25

WO 2007/079038 PCT/US2006/049120

(0.103 — 20.7 MPa) with a catalyst comprising the molecular sieve of this
invention. The molecular sieve may be predominantly in the hydrogen form.
The catalyst may contain at least one Group VIl metal. The catalyst may be a
combmatlon compnsmg the molecular sneve of this invention, and
alummosahcate zeolite whach is more shape selectnve than the molecular

sieve. The comblnatlon may contaln at least one Group Vi metal.

Also included in the present invention is a process for preparing a
Iubncatung oil which compnses hydrocrackmg in a hydrocrackmg zone a
hydrocarbonaceous feedstock to obtain an effluent comprising a

hydrocracked oil, and 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 — 20.7 Mpa
gauge)in the presence of added hydrogen gas with a catalyst comprising the
molecular sieve of this invention. The molecular sieve may be predominantly
inthe hydrogen form. The catalyst may contain at least one Group Vil metal.

Further included in this invention is a process for isomerization
dewaxing a raffinate comprising contacting said raffinate in the presence of
added hydrogen with a catalyst comprising the molecular sieve of this
invention. The raffinate may be bright stock, and the molecular sieve may be
predominantly in the hydrogen form. The catalyst may contain at least one
Group Vil metal.

Also included in this invention 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
cémprises 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 invention
made substantially free of acidity by neutralizing said molecular sieve with a

basic metal. Also provided in this invention is such a process wherein the

molecular sieve contains a Group Vill metal component.
-5
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Also provrded by the present rnventron is a oatalytrc oraokmg process
compnsmg oontactmg a hydrooarbon feedstock in a reaction zone under
catalytlo cracking condmons In the absenoe of added hydrogen with a catalyst
comprising the molecular sneve of this mventnon The molecular sleve may be
predomrnantly in the hydrogen form Also included in this invention Is such a
oataly’uo cracking process wherem the catalyst addltlonally comprises a large

pore crystalline cracking component.

This invention further provides an isomerization process for isomerizing
C4 to C; hydrocarbons, comprising contacting a feed having normal and
slightly branched C4 to C; hydrocarbons under isomerizing conditions with a
catalyst comprising the molecular sieve of this invention. The molecular sieve
may be predominantly in the hydrogen form. The molecular sieve may be
impregnated with at least one Group VIII metal, for example platinum. The
catalyst may be calcined in a steam/air mixture at an elevated temperature
after impregnation of the Group VIl metal.

Also provided by the present invention is a process for alkylating an
aromatic hydrocarbon which comprises contacting under alkylation conditions
at least a molar excess of an aromatic hydrocarbon with' a C, to C,g olefin
under at least partial liquid phase conditions and in the presenoe of a catalyst
comprising the molecular sieve of this invention. The molecular sieve may be
predominantly in the hydrogen form. The olefin may be a C; to C4 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, toluene, ethylbenzene, xylene,
naphthalene, naphthalene derivatives, dimethylnaphthalene or mixtures
thereof.

Further provided in accordance with this invention is a process for
transalkylating ‘an aromatic. hydrocarbon which-comprises contacting under
transalkylating conditions an aromatic hydrocarbon with a polyalkyl aromatic

-6-
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hydrocarbon under at least partial liquid phase conditions and in the presence
of a catalyst comprising the molecular sieve of this invention. The molecular
sieve may be 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
polyalkyl aromatic hydrocarbon may be a dialkkylbenzene.

Further provided by this invention is a process to convert paraffins to
aromatics which comprises contacting paraffins under conditions which cause

paraffins to convert to aromatics with a catalyst comprising the molecular

sieve of this invention, said catalyst comprising gallium, zinc, or a compound
of gallium or zinc.

In accordance with this invention 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. invention.

Further provided in accordance with this invention is a process for
iIsomerizing 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 invention.

The present invention further provides a process for oligomerizing
olefins comprising contacting an olefin feed under oligomerization c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>