"WQ 2010/ 030386PCT/ US2009/ 005116 - 1 - METHOD OF PREPARI NG SSZ-74 FIELD OF
THE I NVENTION [1] The present invention relates to a nethod of preparing a
synt hetic cr | material. Specifically, the present. invention relates
"to a net hod g‘?bglrug{gg)s?ﬁng a synthetic crystalline materi %CTﬁgg@?o?fﬁﬂsﬂWe
structure type of SSZ-74. BACKGROUND OF THE | NVENTION [2] Because of their
uni que sieving characteristics as well as their catal ytic properties,
crystalline nol ecul ar sieves&&g eolites are especially useful in
applications such as hydroca HoRversHortaRd 0Lulthg and separation.

[3] Recently, Zones et al. reported the preparation of nultidinensional
10-ring channel_system SSZ-74, and its use in various hydrocarbon
conversion a i s (see WD 2007/079038; US 7,422,732; US
7,357,904; US 7,348, 295; US 2007/0144939; US 2007/0148067; US 2007/0148086;
US 2007/ 01497i881] uShe0 pfsonts vgationScRaB 7100 2488hwd oS pPaTing 14 ABathetiand,

Baer | ocher et ed skllgon.vacancies i.n the framework structyre of
the zeolite c%r?géf‘%‘?@%‘ 4" ?P‘%ﬁgﬁ‘iﬁlg’ BYeSel}t JIVe98 T @@fs; tozg gygtg 95) |
"SSZ-74 is a Preparkps ntletietistlinomateziabhdvig Bk thudu@itypeonsyagancy. Up to
now, the nethod of preparing SSZ-74 has conprised contacting under
crystallization conditions (1) a source of silicon oxide, (2) a source of

al um num oxi dga ckefH GNeXOEerR inVeNticps thereof, (3) fluoride ions and
(4) a structuré directing agent conprising a 1,1 '

' - (hexane-1, dﬂﬂﬁ]ydﬁﬂs@!&rﬁé’ttﬁyﬂr pyiquel sicling ohgracttiisties iaowdlbws tigirt dwealfned | owi ng
structure 1,1 '-(hexane- 6- di bi s(1 -nmethylpyrrolidini .

2010/ 030386P&1')§¥6€5%/ cf&“‘(iilé“‘? ‘E°f-e¥‘[]ﬂ%r1 Sﬁfﬁ&?ﬁﬁ%ﬂ#'%cﬁevssneﬁ%%a nd t he
SSZ-74 cryst abpBdations stch,ashiydroteibdad oh estsioh Sfas dPfAngl §&d &dparatipaur ce of
fluoride ions posing potential safety and health concerns during

manuf acture. The use of fluoride in zeolite reaction gels is undesirable on
a large scal gofmcangeefly, MheP %tChE | RboflatF #he!rdpBlflon°Or ANRIHEAIRA!
aqueous.hydrogen fluori de can cause pal nful and severe burns and even
death. [5] Theing chenselr systenn SSZ-Tvh enhdf ibs use inevdrivais dfydsgoatboeséaivegsian

synt hetic Cr%ﬁ&%' I

i terial ,that,eli.pl f
T bor de_yer S seftior BroRPishe e g ATER 1 el iy U PRV hRE ©
toi (UR] ' . . yroeal 1Y, '
PLSZﬁtni olnm;;re%' gggﬁggﬁéﬁgﬂg}WIﬁ% !Igg %@gﬂﬁ?ﬁ%ﬁyiérms({?g?ﬁ%gg@ﬂgse” al
havi ng an SS%—@Z{ H%%U%?P%P[)ﬁﬂ%ﬁh qsgéoﬁyéb‘?ﬂ,g@%ﬁjsazéﬁﬂpé@&ﬁﬂ; fandor i de

i ons.  SUMVARE,GochEE of NVERELENS dilfdonT P5taREiES S ihd ﬁ%ﬁ@%ﬁ? shﬁ?tgg §§Eheeg to a

met hod of preparing a synthetic crystalline material,; speci
met hod of pregdit¢ nefalyssyBTATEH | Natory Materials 2008 tAaug. AT(8h&E3145). B8B-7dtisact ur e

type of SSZ- {4 th conprises.. contacting under crystallization
condi ti ons azéhé%lg%?%%‘f@ gﬂﬁ?‘ep rgnfﬁpi”? H‘@&’af‘ ﬁﬂé‘g’& V%‘:I%C%ouaﬁg‘oo’f‘o‘&’ e val ent
el ement X, amsthodcef QrepmiringC8S247d Aad ,chbmpidek 208tadtify dinddy Rirstdilization

smet hyl pyrrolidiniun, dication _as, structure directing agent (SDA), wherein
‘the react i oncAIqRs 1k 8 seuich of sdicon pxide, §2) 7 paseq a%glpmwmwde@mlw, t he
reaction mx i | fadl 4 i AR th?clnf . s and
advant ages o?ﬂ?ﬁgﬁ%riﬁgég%sgﬁ%éﬁtﬁgnﬂuﬁq Iésg%{rge pap%r en gf&rlgér%@%gg%ét ailed
descri pti on ¢dmprising laohd.-(hendn( (O AYBDBE bRETH NBALARIIRIQE) 16icatich -halngAl LED
DESCRI PTI ON '3: TIPE J NVENTI ON 100911t has now been found that synthesis of
synt hetic cr glf% VR SHREBIS a1 havi ng an .SSZ-74 crystal structure can be
achi eved without the need for a source of fluoride i elimnating the
heal th and safety effects of ,using hydrogen fluori [Q101I n general,

e
SSZ-74 is prepared by contactfing a reggction m xturg conprising at | east one
source of silica and at Ve +*6%NQMM'V/E el enent X, where X
is alumnum gallium i¢on, fitanium indium boroh or m xtures thereof,
with a 1,1 "'-(hexane-1,6¢diyl)bis (1 -nethylpyrrol idiniun) dication SDA in
the absence of fluoride ion. Optionally, the reaction mxture further
conprises an al kali metal 'dab%aee- 14800t hmethWaetoli$iAvm xt ure has the

foll owi ng conposition, expressed in ternms of nolar ratios: Reactants Useful
Preferred Most Preferred Si / X 10 - 500 20 - 200 40 - 160 H20 / Si 10 - 50
20 - 40 25 - 35 04"/ Si 0.10 - 1.0 0.30- 0.600 0.40 - 0.500 Y/ S 0- 1.0
O - 0300 0.10 - 0.30 SDA/ Si 0.05 -0.5




0.15- 0.225 0.18- 0.200 where X is alumnum gallium iron, titanium

i ndium boron and m xtures thereof; Y is an alkali netal cation, and SDA is
‘a 1, 1' - (hexanwolofnsisyCObi s(1- net hyl pyrrolidiniun) di Catﬂ&ﬂ}széo%%}{ghe
source of silica may be any silica source,suitable for use in zeolite
synthesis, non-limting exanples of which include silicates such as al kali
nmetal silicate, a tetraal kyl orthosilicate, or, a high surface area silica,
for exanple o ol S50 re f. nes .Aerosil or U trasil,
or preferabl ymgﬁ &gﬁ% 010 85%%@%1&9%6%%%'{%%@&% Sguﬁt&{%&%mégﬁopoi dal
suspensi on of reghirec the dserofex aowke of Ruddidedoly pbsihg pdtenPandarély Manmuaks under
the trade nane_ Ludox, Preferaply, thlg Si Iicg sour.ce is jnorganic and
conveni ent |y FYCEMS g, wap aF%‘F"dal he utre RS fyRTde 18i20plite, reaption galsds
trivalent el enmithirablé'Bil alhergaBdals BetaGSe QFthEPSt'EBﬁ'él izl hﬁrgiv%df (nhyafouk "
zeolite synthesis. Preferably, trivalent element X i1s alum num boron or

m xtures t her @Aqueonsdiydmesndhugridy can cavisa painftaed severeburo$ and evamdeath. i s
conveniently alumniumnitrate or hydrated al um na. O her al um ni um sources
i nclude, for exanple, other water-soluble alumniumsalts, sodium

al umi nate, or[085] al'Rex dess fengains al igBdNdiNa insARGD RO SyHBesiSigdh Whheten
netal, e.g., in tlge formagf chl,ps. A non-limting exanple og a conveni ent
source of borG¥HHLng Faterial thay elitynates the nged, £ @ WITegPL, yesplaintsion.

[14] If used,akipg Wﬁgdgffﬂ?é&g{ehaget al is advant ageously potassium or
sodi um sources 01P whi'ch include sodi um brom de, potassium brom de, sodium
chloride, potassiumchloride, sodiumnitrate, potassiumnitrate, sodium

i odi de, potasghtsim imedi de, sodium hydroxi de .or saodi al wm nate, or any

‘ot her wat er zg?(ﬁbl g?l gc?gigsﬁﬁfgﬁ ot ’8&‘@%2%1%?&’63?%’?%6@%% MEeRtal to
t he formati orinentiSbproiddes 4 ifetholhef plepaiig #spthstic &Es%hﬁw%ﬁﬁkﬂﬁ%zﬁring _
descri bed abov%gra,g a Chi’il’ acteristic XRD pattern, the essential reflections
of which are® thestpl sfructure i thegbsence of Fsenree of flucridg ionstapl e 1 2
Theta As synt hesi zed SSZ-74 d-spacing (Angstrons) Intensity 27 7.94 11.130

8.64 10.220 32 8.84 9.990 61 9.01 9.810 19 13.93 6.350 6 14.84 5.960 7
15.91 5.560 Y ION

[007]  The present invention is directed to a method of preparing a synthetic

et
—

crystalline material; specifically, a method of preparing a synthetic crystalline
material having the structure type of SSZ-74. The method comprises contacting

under crystallization conditions a reaction mixture comprising at least one source

of a trivalent element X, a source of silica and a 1,1’-(hexane-1,6-diyl)bis(1-
methylpyrrolidinium) dication as structure directing agent (SDA), wherein the
reaction mixture contains no source of fluoride -ions. Optionally, the reaction

mixture comprises an alkali metal cation.

[008]  Other aspects and advantages of the present invention will become

apparent from the detailed description that follows.




4,995 5 18.06 4.907 9 18.27-4.852 2 18.93 4.684 10 20.33 4.364 12 20. 66
4.296 5 21.03 4.221 9 21.84 4.066 22.69 3.915 29 23.09 3.850 100 23. 22

13.828 95 23. 9¥odoikios#h 24.55 3.624 24 24.92 3.570 15 25,63,3,d%3 8 26- 10
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DETAILED DESCRIPTION OF THE INVENTION

[009] It has now been found that synthesis of synthetic crystalline material
having an SSZ-74 crystal structure can be achieved without the need for a source
of fluoride ions eliminating the health and safety effects of using hydrogen

fluoride.

1010] In general, SS5Z-74 is prepared by contacting a reaction mixture
comprising at least one source of silica and at least one source of a trivalent
element X, where X is aluminum, gallium, iron, titanium, indium, boron or
mixtures thereof, with a 1,1’-(hexane-1,6-diyl)bis(1-methylpyrrolidinium)
dication SDA in the absence of fluoride ion. Optionally, the reaction mixture

further comprises an alkali metal cation.

[011]  The reaction mixture has the following composition, expressed in terms

of molar ratios:
Reactants Useful Preferred Most Preferred
Si/X 10— 500 20—-200 40 - 160
H,O /8i 10 -50 20— 40 25-35
OH"/ 8i 0.10-1.0 0.30 — 0.600 0.40 — 0.500
Y / 8i 0-1.0 0-0.300 0.10-0.30
SDA / Si 0.05-0.5 0.15-0.225 0.18-0.200

where X is aluminum, gallium, iron, titanium, indium, boron and mixtures
thereof, Y is an alkali metal cation, and SDA is a 1,1’-(hexane-1,6-diyl)bis{1-
methylpyrrolidinium) dication.

[012]  The source of silica may be any silica source suitable for use in zeolite
synthesis, non-limiting examples of which include silicates such as alkali metal
silicate, a tetraalkyl orthosilicate, or, a high surface area silica, for example one

sold by Degussa under the trade names Aerosil or Ultrasil, or preferably, an




'3.306 8 28.10 3.174 6 29.55 3.021 4 29.90 2.986 17 30.31 2.946 4 31.12
2.872 3 33.42 2.679 1 33.92 2.641 1 35.95 2.496 3 37.62 2.389 1 38.47 2.338
2 WD 2010/ 030836 1#03436652009/ 005116 -6- 10161 The as synt hesiaeRobRier i al
‘may be cal ci ned, cation-exchanged, and otherwi se treated as is known in the
art. Alkali netal cations in the as-prepared or cal cined formmay be
renmoved, for exanple by treatment with concentrated acids, e.g., HC!(, prl
with a fugiti : gt Jiin) t ria
' e hyar ogel Fas eolPgfl oepeniT B Lith RFRRURHe B BLK 1 \LpOR %

charact eri st i &exRDrpundezthe tradenames dnidosl Prefelably, ittensilicd soMbicly iabRzanic
2 Theta As synthesized

bstanti al | set forth in Table .Jable 2,
ggz-sﬁndl-gpagf‘% °‘Z’5Kﬁ&’§f‘£‘8ﬁfs‘)” ?W%’T‘Fs"rﬁ?“%??e‘lﬁpi’eﬁ% 433, 77 10. 080 69 8. 98

[013]  The trivalent element X may be any source of element X suitable for use
in zeolite synthesis. Preferably, trivalent element X is aluminum, boron or
mixtures thereof, most preferably aluminum. The source of aluminium is
conveniently aluminium nitrate or hydrated alumina. Other aluminium sources
include, for example, other water-soluble aluminium salts, sodium afuminate, or
an alkoxide, €.g., aluminium isopropoxide, or aluminium metal, e.g., in the form
i of chips. A non-limiting example of a convenient source of boron is boric acid,

preferably used as an aqueous solution.

[014]  If used, the source of alkali metal is advantageously potassium or
sodium, sources of which include sodium bromide, potassium bromide, sodium
chloride, potassium chloride, sodium nitrate, potassium nitrate, sodium iodide,
potassium iodide, sodium hydroxide or sodium aluminate, or any other water
soluble sodium and potassium salts that are ﬁot detrimental to the formation of

SSZ-74.

[015] The direct product of the synthesis described above has a characteristic
XRD pattern, the essential reflections of which are substantially as set forth in
Table 1.




9. 840 éS 13.31 6.650 5 14.07 6.290 9 15.03 5.890 21 16.11 5.500 12 16. 58
5.340 5 17.94 4.941 6 18.33 4.835 2 19.08 4.648 1 20.98 4.231 3 22.96 3.870

9 23.43 3. 794wiioddessdt 3. 684 39 24.86 3.579 9 25. 14 3. 580 Bubrnngis- 430 4

127.06 3.292 11 28.43 5.
Table 1
As synthesized SSZ-74
2 Theta d-spacing (Angstroms) Intensity
7.94 11,130 27
8.64 10.220 32
8.84 . 9.990 61
9.01 9.810 16
13.93 6.350 6
14.84 5.960 7
15.91 5.560 12
16.34 5.420 6
17.74 4.995 5
18.06 4.907 9
18.27 - 4.852 2
18.93 4.684 10
20.33 4.364 12
20.66 4.296 5
21.03 4.221 9
21,84 4.066 5
22.69 3.915 29
23.09 3.850 100
23.22 3.828 95
23.92 3.717 76
24.55 3.624 24
24.92 3.570 15
25.63 3.473 2
26.10 3412 7
26.73 . 3.333 6
26.95 3.306 8
28.10 3.174 6
( 29.55 3.021 4
” 29.90 2.986 17
30.31 2.946 4
31.12 2.872 3
33.42 2.679 1
33.92 2.641 1
35.95 2.496 3
37.62 2.389 1
38.47 2.338 2
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7 -

[018] The products of the
cal gdmidIghosodsae

catal ystsg_and separation and absorption

medi a. They are especially useful
separations and absorptions.

conpound conver si ons,

i N nunerous organic,

e.g.,

hydr ocar bon,

They nmay be used al one,

or in adm xt U[(ﬂG‘IV' t Wh@tﬁeéyﬂmés%ﬂl haterial WS bl ’&af&ﬁ{eh' ClHiGH- @thQﬁ

sjigport ed
"or unsupported, in the Tormof a suppor ed |'ayer. Exanples o éucﬁ uses
are discl osedoihﬂr\w reu7d a78daeWNUS the 422 ATGE, mesd catidhy irobd as-pRpared4s, 295;
US 2007/ 01449 00 48067 Us 2007/ 808 S 2007/ 0149778;. ,US
2007/ 0149789; gztﬁ“g%ff%frbrf é‘iﬁem%‘heg Ru&x3685 ; %”gﬁ‘?‘}g Sty e s,
i ncorporated by., HElcoendt a filgifve biseDe@C lanCAnmbhiRnS¥ethpindS t pieid thne
mat eri al havi ng an SSZ 74 crystal structure is prepared by combining in a
li qui d medi uriPafsrigh BAtdivdregsndPrma; | east one source of silica, at |east
one source of a trivalent element X, where X is alumnum gallium iron,
boron, titanium indiumand m xtures thereof, and a
1, 1' - (hexane-[D18} di \fiebicalcinationhyhe prodict diasiaichardéterdstioo XRIxpartgranthani oni ¢
count erion which. i 74. Optionally,

the reaction #rst @f@%&“‘%&f@éﬁ% gr!'?l Silg?tarr’}?f’é]{y% gaatjfmﬁ FF? Ir?ﬁg ;

reaction m xture
contains no source of fluoride ions. [20] The aqueous solution is
mai nt ai ned under conditions sufficient to formcrystals of SSZ-74.
Cenerally, the reaction mxture is mai tred at an el evated t enperat ure
until the crystals of~—the—SSZ=7 /40?“3(&]%&& ter—n—ttg reaction

m xture may, but doep natyneed t eva stal lfization is
carried out in an aut C(}':;‘Il&qunu ] Lt 3 P.E‘?Lt.ﬁé‘ {errperature
120G and nrnrg_pl: ef QF@&}
about 289&%{1/

d

ﬂ
jabl=

A"y
5
oA
—

h

L4

bel ow 160C,. preferab e pben—120C—-and bet ween 130C
and 150C. The cryst aj-liz 17 Qr‘nllv greater 169 n 1 day and
preferably from about_3_da3&% to s. ThelSi/X ra®d in the
reaction mxture is preféddbly 40 to 16®.65%bre prefierably f5dm 40 to 100,
nost preferably about 4014.0WO 2310/ 0303&aHW0OT/ US2009/ 005116 98 -
[021] SSZ- 74 seeds may opif.QBally be used.gdeeds can sonetimeg reduce
crystallization timef andjggy even nodi Ty spgpystal sifze and mpriphol ogy.
1022] Crystal l'i zati on"mayj§gke plface W tig o W tnouy agitatigrn. [23] Once
the crystals are forneu,l-};g&: plLuuu |>4>§;ﬁdr at t.'u frronTtire EtaCtl on m xture
by standard separatifon—t P S o 4@3”“ Hugat+on—of ) The
separated material ijs—t+h vashc" W t h 7y a”d oHp+ora yll‘c
separated materi al na-)ubg_%;;uu; dr br dried By
suipt abl e means. Dependingf-3% thd dryi na4t2e3(1hn| que lised, dry3hg may
typically take fromlaboud2.8®veral ninutd870e.g.. 2!- 10 ninffes, to several
hours, e.g., 24 - 48 houw343 from anbi enB.29dnper atufe to 300C. [24] The
(following non-limtijng ekl eslare proviaddd to il lustrate3dfhe invention.
"No hydrogen fluoridg or Bt$®r fluoride 3@ggces wer ¢ used. The water
evaporation step typicaldsyjgsed|in the grror art was omtteg| EXAMPLE .1
[ 25] A gel was pr epdred Qa_;ygzsorml NiNg 2139350 deion{zed wareg] 141.2 ng
Ludox LS-30 (30% Si (JA), Y2589 3292 (Trexame=16=dippi s( 1- A )
a laBr ) 15% NC3) 3

t hyl [1dini 1] 200 NaBt o A e—50—2
rST:E;I u%/i g%rirﬁ :51 |1n|5um 2%“43302 eel vﬂa*j‘3 T56 The stas ing gel had
i 29-8%nr bes si/atldo OFf/Si 0.3

+ fa
the fol | owi ng compos B%xprbssed in?98lar ratihs
SDA/Si 0.225 Na/Si Q.3 PV S B0 WO 2B8983030386PCT/ US2009! 605116 - 9 -
' 30.24
32.59

2.953 4
36.24
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cant ati on.
ried. The
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2.746 1
2.477 3




[Q27] The mixture was stirred until honobgenous and then reacted under
aut ogenous pressure at a tenperature of 120C for 28 days in an air oven.

~The product wae 26Rpsadsed ed fromthe reaction m xture by boddaLison,

washed with a substantial amount of deionikzed water and then subjected to
powder X-ray diffraction (XRD). Analysis of the X-ray diffraction pattern
showed the product to be pure SSZ-74 zeolite as shown in Figure 1. EXAMPLE

2 [28] A gel pr i 0 5 Lonized water, 143 .4 ny
Cudox Ls. 30 (509 of O Froact of SIoER it dealltcd BhONLARE, SfEhitee it

met hy| pyrr ol i dilgining) , hav@8uBlityy a2 0CAtd1GAr preolutsbisp tat:dyts, 2nd s6Bard®h ARINDS) 3
solution in a 1.5 nm staj.nless steel vessel. 29] The starting_gel had the
fol | owi ng conﬁ?fgmtfo&n,m ‘brgi@}éda’ien eﬁ?ﬂcéﬂilyr AFelL ; inginumEroNs  OFgasic, 0¢.8., SDA/ Si

0.188 K/'Si 0. BydrigéhrBén, dthpouhd @bnvid? ' . th t4 nous
and t hen reactﬂ}éd urllpder al_,ltpg enoul; p?gg%é%%ﬁ%d@%%g%a?) gérﬁgo%gy'gﬁ?wnﬁgﬁ%% r
oven. The prodsdtalges @repangmaﬁmfer witht ¢therr gwbeculan si¢ves,uire phiculate form,

trifugati ' tial t of, dei d wat d
Chen suby ect ciPpaRied SuttBofted 493 K ofl, o Easpported v Hogmm el Sech ay
di fr?cti on pamsmrarcsdii?m/eshdt ire WiO0Q007/0790382 Wsr E,4§%ZSZ4U|SEQL3$7?904'; US{\S o
2010/ 030386P 9 5 - - MPLE 3 31] A gel was prepare
conbi ni ng de%&ﬁ%vﬁr%ﬁ%ég% E‘ﬁ@o&@@léé[)ééo%%?é@qwm%&ﬁg Us. )
25. 894, 1" - (hexmn@14oB7sli WL RIn A978GVUBYSGENG14bBIA Mg, A0S 207 /B asigsbor i ©

acid solution in a 1. stai nl ess steel vesse met al” Wa

present in tHehigkagetheseinigcorperated by3efereiice. starting gel had the fol | owing
conposi tion, expressed nolar ratios: Si/B 100 Of/Si 0.3 SDA/Si 0.15 H20
/Si 30 [33] The m xture was stirred until honpbgenous and then reacted

under aut oger6l8 primspraciiceathel SQhdtivr crystaiting rhdterddl ivingOMe8SZTNEcRERAUCT
was separated, fromthe reea)(m)i on mxture by centrifugation, washed with a

subst anti al AHBYHIC BrPTaRATeHPY &8 iny digpiserediug), sefe@biyowpistcs deagt r ay

diffracti on OXRREburctnet ¥fits AflciROng doRYceddf & AL id he
product to be pu_rgr SSz-74 zeol iete. EXAIVPCEES %-@ghbﬁgﬂ?a}kﬁﬁgi@%@&l S
wer e prepar e@lumingmggatliaym,siren,| koron,oti@Erbmp| indivin -and rabwwes thercofhauidng t he

conposi tion, ;ex d 0.l rati,os indicated.bel ow and reacted at the

t enper at ur es lglngf'?’l?a%ggé Hmﬁés?[e'&?e Wﬂlﬁ%@@;&%ﬁ%ﬁ’?ugﬁﬁ‘@g/ 85 PR e anpl e

SDA/ Si  Si/ B Sountdriéhl &hich RlaloBidetinfintd126/1% fobinatok $a8SY- e Mpfodal, 488 f
reaction mixture comprises an alkali metal cation. The reaction mixture contains

no source of fluoride ions.

[020]  The aqueous solution is maintained under conditions sufficient to form
crystals of SSZ-74. Generally, the reaction mixture is maintained at an elevated
temperature until the crystals of the SSZ-74 are formed. The water in the reaction
mixture may, but does not need to be evaporated off. Crystallization is carried out
in an autoclave under autogenous pressure, at a temperature below 160°C,
preferably between 120°C and 160°C, more preferably between 130°C and
150°C. The crystailization period is typically greater than 1 day and preferably
from about 3 days to about 28 days. The Si/X ratio in the reaction mixture is
preferably 40 to 160, more preferably from 40 to 100, most preferably about 40.
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[021]  SSZ-74 seeds may optionally be used. Seeds can sometimes reduce

crystallization time and may even modify crystal size and morphology.
[022]  Crystallization may take place with or without agitation.

[023]  Once the crystals are formed, the product is separated from the reaction
mixture by standard separation techniques, e.g., centrifugation or decantation.
The separated material is then washed with water and optionally dried. The
separated material may be vacuum dried, air dried or dried by other suitable

means. Depending on the drying technique used, drying may typically take from

about several minutes, e.g., 2 — 10 minutes, to several hours, €.8., 24 — 48 hours,

from ambient temperature to 300°C.

[024]  The following non-limiting examples are provided to illustrate the
invention. No hydrogen fluoride or other fluoride sources were used. The water

evaporation step typically used in the prior art was omitted.

EXAMPLE 1

[025] A gel was prepared by combining 21.5 mg deionized water, 141.2 mg
Ludox LS-30 (30% Si0;), 177.9 mg 25.8% 1,1’-(hexane-1,6-diyl)bis(l-
methylpyrrolidinium), 109.3 mg 20% NaBr solution, and 50.2 mg 15% AI(NO;);

solution in a 1.5 ml stainless steel vessel.

[026]  The starting gel had the following composition, expressed in molar

ratios:
SIV/Al 20
OH/Si 0.3
SDA/Si 0.225
Na/Si 0.3
H,0 /Si , 30




40, 0.4-0. 30 0.00 30 28 120 10 0.188 0 40 03 0.00 0.30 30 28 120 11 0.188 O
40 0.3 0.00 0.00 30 7 160 12 0.188 0 40 03 0.00 0.00 30 28 160 13 0.158 O

200 0.3 0.00 900108Gu3ds 160 14 0. 158 0 200 PCT/US2009/005116
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[027}] The mixture was stirred until homogenous and then reacted under
autogenous pressure at a temperature of 120°C for 28 days in an air oven. The
product was separated from the reaction mixture by centrifugation, washed with a
substantial amount of deionized water and then subjected to powder X-ray
diffraction (XRD). Analysis of the X-ray diffraction pattern showed the product
to be pure SSZ-74 zeolite as shown in Figure 1.

EXAMPLE 2

[028] A gel was prepared by combining 51.7 mg deionized water, 143.4 mg
Ludox LS-30 (30% Si0;), 151.1 mg 25.8% 1,1’-(hexane-1,6-diy])bis(I-
methylpyrrolidinium), 138.3 mg 20% KBr solution;, and 25.5 mg 15% AINO;);

solution in a 1.5 ml stainless steel vessel,

[029]  The starting gel had the following composition, expressed in molar

ratios:

Si/Al 40
OH7/Si 0.3
SDA/Si 0.188
K/Si 0.3
H,0 /8i 30

[030] The mixture was stirred until homogenous and then reacted under
autogenous pressure at 160°C for 7 days in an air oven. The product was
separated from the reaction mixture by centrifugation, washed with a substantial
amount of deionized water and then subjected to powder X-ray diffraction (XRD).
Analysis of the X-ray difraction pattern showed the product to be pure SSZ-74

zeolite, *




.

0.3 0.00 0.00 30 28 160 15 0.200 40 0 0.6 0.30 0.00 30 4 160 16 0.150 100 0
0.3 0.00 0.15 30 7 160 17 0.150 100 0 0.3 0.00 0.15 30 28 160 18 0.150 100
0 03 0.00 0. 0Q0H104803360 10351 The products were separ eir
reaction m xtures by centrifugation, was with a substgél’[?'l%azwg}aal!r;r%yﬁnt of

dei oni zed water and then subjected to powder X-ray diffraction (XRD).
Anal ysis of the X-ray diffraction patterns showed the products to be pure

SSZ-74 zeol it gxapW¥Y-ES 19 - 22 [036] The follow ng exanpl es denmonstrate

that by varying the crystallization tenperature, the silica/alumna ratio
and the presence of an alkali nmetal cation, different products are

obt ai ned. [031] A gel was prepared by combining deionized water, 154.7 mg Ludox
LS-30 (30% Si0;), 1301 mg 258% 1,1'-(hexane-1,6-diyl)bis(1-
methylpyrrolidinium), and 24 mg 3% boric acid solution in a 1.5 ml stainless steel

vessel. No alkali metal was present in the reaction mixture,

[032]  The starting gel had the following composition, expressed molar ratios:

Si/B 100
OH/Si 0.3
{.' SDA/Si 0.15
H,0 /Si 30

[033]  The mixture was stirred until homogenous and then reacted under
autogenous pressure at 160°C for 7 days in an air oven. The product was
separated from the reaction mixture by centrifugation, washed with a substantial
amount of deionized water and then subjected to powder X-ray diffraction (XRD).
Analysis of the X-ray diffraction pattern showed the product to be pure SSZ-74

zeolite,

EXAMPILES 418

[034] A series of gels were prepared in a manner similar to Examples 1 — 3

above, but having the composition, expressed in molar ratios indicated below and

reacted at the temperatures and times indicated.




WO 2016/ 030386 PCM52009/ 005116 - 12 - Exanples SDA/Si Si/B Si/Al OH/S1
Na/Si K/'Si H20/Si Tine (days) Tenp C Product Conparative 19 0.225 0 20 0.3
0.3 0 30 7 16G04bihdnssl9 0.225 0 20 0.3 0.3 0 30 28 120 mSfpshthofeiparative

20 0.188 0 40 0.3 0.3 0 30 28 160 -11-
Time | Temp
Example | SDA/Si | Si/B | Si/Al | OH/Si | Na/Si | K/Si | H:0/Si {days) °C
4 0.188 0 40 0.3 0.15] 0.00 30 7 160
5 0.188 0 40 0.3 0.15] 0.00 30 28 160
6 0.188 0 40 0.3 0.15f 0.00 30 28 120
7 0.188 0 40 0.3 0.30] 0.00 30 28 120
8 0.238 0 40 0.4 0301 0.00 30 28 160
-9 0.238 0 40 0.4 030! 0.00 30 28 120
10 0.188 0 40 0.3 0.00]| 0.30 30 28 120
11 0.188 0 40 0.3 0.00[ 0.00 30 7 160
12 0.188 0 40 0.3 0.00§ 0.00 30 28 160
13 0.158 0 200 0.3 0.00] 0.00 30 7 160
14 0.158 0 200 0.3 0.00| 0.00 30 28 160
15 0.200 40 0 0.6 030 0.00 30 4 160
16 0.150 | 100 0 03} 000] 0.1I5 30 7 160
17 0.150; 100 0 0.3 0.00] 0.15 30 28 - 160
18 0.150{ 100 0 0.3 0.00| 0.00 30 28 160

[035] The products were separated from their reaction mixtures by
centrifugation, washed with a substantial amount of deionized water and then
subjected to powder X-ray diffraction (XRD). Analysis of the X-ray diffraction
patterns showed the products to be pure SSZ-74 zeolites.

EXAMPLES 19 - 22 _
[036] The following examples demonstrate that by varying the crystallization

temperature, the silica/alumina ratio and the presence of an alkali metal cation,

different products are obtained.




- ZSM 12 20 0.188 0 40 0.3 0.3 0 30 7 120 SSZ-74 Conparative 21 0.158 0 200
0.3 00 30 2 200 ZzSM 12 21 0.158 0 200 0.3 0 O 30 7 160 SSz-74 21 0.158 O
200 0.3 0 O 3902808m88sSSZ- 74 Conparative 22 0.15 100 O peT/us2000/005116

-12-

Time | Temp

Examples [ SDA/Si | SiB | SifAl | OH/Si | Na/Si | K/Si | H;O/Si | (days) | °C Product
Comparative

19 0.225 0 20 0.3 0.3 0 30 7 160 | ZSM-12

19 0.225 0 20 0.3 0.3 0 30 28 120 | SSZ-74
Comparative

20 0.188 0 40 0.3 0.3 0 30 28 160 | ZSM-12

20 0.188 0 40 0.3 0.3 0 30 7 120 | SSZ-74
Comparative

21 0.158 0 200 0.3 0 0 30 2 200 | ZSM-12

21 0.158 0 200 0.3 0 0 30 7 160 | SSZ-74

21 0.158 0 200 0.3 0 0 30 28 160 | SSZ-74
Comparative

22 0.15 100 0 0.3 0 0 30 2 200 | Z8M-12

22 0.15 100 0 0.3 0 0 30 7 160 | SSZ-74
Comparative

22 0.15 100 0 0.3 0 0 30 7 200 | ZSM-12

22 .0.15 100 0 0.3 0 0 30 28 160 | S8Z-74

[037) To minimize impurities, it is advantageous to vary operating conditions,
e.g., the Si/X ratio and the temperature. For example, as demonstrated in the
aforementioned examples, it has been observed that in the absence of an alkali
metal and increasing Si/X ratios, impurities are minimized at temperatures less
than 200°C, preferably temperatures ranging from about 120°C to 160°C. In the
presence of an alkali metal and increasing Si/X ratio, it is advantageous to operate

at temperatures less than about 160°C, préferably less than about 140°C.

[038] It will be seen that certain changes may be made in carrying out the
present invention without departing from the spirit and scope of the invention. It
is intended that all matter contained in the description and shown in the figures be

interpreted as illustrative and not in a limiting sense.




0.3 00 30 2 200 ZzSM 12 22 0.15 100 0 0.3 0 O 30 7 160 SSzZ-74 Comparative
22 0.15 100 0 0.3 0 0 30 7 200 ZSmM 12 22 0.15 100 0 0.3 0 O 30 28 160
SSZ-74 [037] To minimze inpurities, it is advantageous to vary operating
conditions, e.g., the Si/X ratio and the tenperature. For exanple, as
denonstrated in the aforenenti oned exawpl es, it has been observed that in
t he absence of an alkali nmetal and increasing Si/X ratios, inpurities are
mnimzed at tenperatures | ess than 200C, preferably tenperatures ranging
from about 120C to 160C. In the presence of an alkali nmetal and increasing
Si/ X rat (,AIMSt s advant ageous to operate at tenperatures |ess than about
160C, preferably | ess than about 140C. 1038]It will be seen that certain
changes may be made in carrying out the present invention wthout departing

from t he Ispi r iA mgthod adppreparingi@ $ynihetia orystalling snaterialnbardng Hhe caystabmat t er
contained in the iLption and shown in the, figures, be interpreted as
ot 1SS Pt SSZ 1B it couAce hdes dYeallization LooNdHERT. Gy of
preparin : j | § ri i.ng: (PSS re of
Rer s oSedbDiinbRbC ookl di(1CasTR! dcired'BY o Wivhliis SlOfRLR XM MG S

m xture eAEPEMECHJofsilieaAStan@Na JOML GRxRhe-2,6-AiyMiK M methgiRrtoldinRim) east
one source of silica, and a 1,1'- ( hexane- 1, 6- di'yQbi s( 1- net' iyl pyrrol i‘di ni um
di cat i ondiatiensasiacsowrte sifr structure directing rageat € 8D A)SEereinh ¢hesireadtion
reaction mxture contains no s?ur ce of fluoride ions, and the reactjon

mi xt ur e BREKIUSE sopiaIRs, AP SoyEce ot tupside daas.cangt e sracpR dnixtyrer aptionaliyon v.

gl. u'lr;]hﬁurr:]g&g%ﬁlg%‘té%ghﬁé%‘E‘W\é\/g%?ﬁ!l?]1 hgmﬁ Eaﬁ/glll??t elenent X is selected from

2. The method of claim 1, wherein the trivalent element X is selected from

aluminum, boron and mixtures thereof.

3. The method of claim 2, wherein X is aluminum and the source of aluminum

is aluminium nitrate or hydrated alumina.

4, The method of claim 2, wherein X is boron and the source of boron is a

boric acid solution.

5. The method of claim 1, wherein the source of silica is inorganic silica.
6. The method of claim 5, wherein the inorganic silica is a colloidal silica.
7. The method of any one of claims 1 to 6, wherein the crystallization

conditions comprise a temperature from about 120°C to 160°C.,




3. The method of claim2, wherein X is alumnum and the source of al um num
is alumniumnitrate or hydrated alumna. 4. The nethod of claim 2,
wherein X is boron and the source of boron is a boric acid solution. 5. The
met hod of claim11, wherein the source of silica is inorganic silica. 6. The
met hod of claimb5, wherein the morgagM: silicais acolloidal silica. 7.
The met hod of any one of clains 1 to wherein the crystallization
conditions conprise a tenperature from about 120C to 160C. -14- 8. The

met hod of claim11, wherein the reaction m xture, has the follow ng

conposi tion, &hermeted] ofi okimrl rahémin theaedctionsmitiies, Hastthe fSllowing 10 -
500 H20 / Si 10,- 50 Of/ Si 0.10-.1.0Y/ Si 0- 1.0 SDA/ Si 0.05 - 0.5
wher ei n sgm90§1twnae§pre€$rél<@rm0brsamsmbl s(1-met hyl pyrrolidinium dication,

X is alum numor boron or mxtures thereof and Y is an al kali metal cation.
9. The nethod of claim8, wherein the reaction mxture has a Y/Si nol ar
ratio of 0.15 - 0.35. T[I0. HacHREN00 07 ChRjidPRhto™erjei n the reaction

m xture has the foll owi|ng COTOSE U1 OTT, | EXPT S bSiﬁO' m ol ar ratios: Reactants
Mbl ar RatIOSI/X20-ZCCﬁ|£d/SQ| LJ"-H.iO 50 S—0.30- 0.600 Y/ Si O
- 0300 SDA / Si 0.15 - |g-—2252-/>1

OH /Si 0.10-1.06
Y/Si 0-1.0
SDA /Si 0.05-0.5

wherein SDA is a 1,1’-(hexane-1,6-diyl)bis(1-methylpyrrolidinium) dication, X is

aluminum or boron or mixtures thereof and Y is an alkali metal cation.

9. The method of claim 8, wherein the reaction mixture has a Y/Si molar ratio
of 0.15 - 0.35.

10.  The method of claim 9, wherein the reaction mixture has the following

composition, expressed in molar ratios:

Reactants Molar Ratio
Si/X 20— 200
H,O/Si 20-40
OH / Si 0.30 - 0.600
Y /Si 0-0.300
SDA / Si 0.15-0.225




