EP;, 0 231 860 Bl Description Nat ural and synthetic zeolitic crystalline
al um nosilicates are useful ﬂg{’ﬁfé@?fnd adsor bents. These
al um nosilicates have disti nct uctures ‘which are denonstrated by
X-ray diffraction. The crystal structure defines cavities and pores
whirch egerfphigh act eri stic of the di fferent species. The adsorptive and
cit’al ytic properties of each crystalline alumnosilicate are determned in
part by tipgurdaitesiBinetitzedltic triystalline bRMiInddNdatésdaté lideRibas calilySts ahd1@Istbénks, Thesef a
parti caluminosiegtbs have ididtikt Pesthli srudniés XDl dr€ abrhodBrathd 190Gy @liffrdcionS ThePéystdl y on
I tS €r yBicike adfihasCdavitied. anfB@orasi whictDére icheacteristial of| the diflatedCepbcles. Theeadsorgtive and
char actcatalytistprapsriiosasf eashl drystalling dkaminositictecdrey datarmipedip @art byethe digwensinng bil ifspered O
al um nesd tavijest Ebusathe uiditypd @ipaltitujer zeatiteun a particulac#ppligafidni dependoaideagtspagiaon dts yi ng
and sepos@tstrosurand hydr ocar bon conversi on. Al t hough many different
cryst al | i Breause ofriheirasiape melectlsr sigying sharqciersties ahwellas Mgk Aatelytis propartiag; crysalive is a
cont o n@umigosiicaies e respasiplly ysefuli ip such-arplications 8s,gas dryjorad G@?faf'%ib?"é hisdregson i es
for ga$o¥ '8’? Afthoygh 'a?{’é( difie Ptr“f‘q alipelusinosifiaies antpilicpiesfiaajeop 'l? S8 and

'° ‘%Y’ﬁt 8‘? rgfe %’P%*’é“earf% %%ﬁ%ﬂaﬂ}"“p?"gp B from

ot her g%ﬁ P?"Sr{g?
aqueou °§ ”Q'?"’h °’f§?5ﬁt '81' . 15 ne .earth, metal

d e al m os:l cates re ust reg acthn x{%res containing alkali of d f
OXi dgs. 3k, fﬁ % Gang nfi’ %‘IE %ave %x repﬁsmﬂ Gldrd from
reacti %(tm gé‘ln abrg % |n| fganic thh affin
ni {1 0gGH %nés%'ceaﬁamoanm' oSl B xacvam.kt h o KRRGHtengnS_and
the comRAab temipiafily dgbif, reaction m xture, erent zeo |tes can be forned

usi ng t heaceaiRg 1cUPP ANt NG, £$RBSs thé@@krﬂwmg cFuaa!lH§zE&£ee§$z 10 whith R4fepardd t here

iﬁ OWBma orgériicS nfdodgeneBnt@ey icktdns %%a&ronmaebnan&m%emmaabna&bn &rido MexcP I gani ¢
00 efineRofoRriahe. ek fokté MRKer €&y d sofPodition B3 syhthasikaaamt iaBh GrydrousCGske)inQdringli Nol |

and 2- exmele Zdiibs\afromitidscas raloes: (058 12RaDi(0 ® 0i50yM. DAY, Olrgdgreaer AlEA3IYOL. twharsin &is

synt hesh zikdi aatel ¢atlora v isndalecked frem stuaidniym, igallivive rands mbdurasttha@edf,aX Isoslecibd Gorh des as

f ol | owssilicqnOgemaniunand) i@@reg Boredf, &dFVis oR Orge Eatior. Jhe 88213 teolite a&prd@A tather ei N M

is oad AISkRatent NpetBd44.538 canchave a¥G2aV6e Imolstratie gfeetenthar abait$lum gal | i um and

m xt ur es Atheigh grost expgrimesta r@erteédis fProgyaing nitiogenpus ?g@'\*qfr‘d'ﬁ‘feuﬁf"hﬁm §imple praasic

t her eofSPeCigR FUER ?%teti#'k@s'ﬁ"@amﬂen G%IP'P-%PF a'W?éedQSZIGES“Z%ﬂIq"P%'ma@%GfedreP@te? &t he 25

US- Pat & 9 Nare cﬂmgﬂ?ﬂmg@f? SE’ % P c"i'ca§?%' 1 1395? é’I‘SCIPT?aﬁreaﬂ'Bglt 5: 1.
Al t hou e 'd'F "fy g tIa't 8% have
used®f ’°

pr “ I 'f’?g or

al kyl efféé" mo,%.,{:"y § 13 ?Ei a'
or ganl ({ é@aﬁ h Oi $os epa
di scl OSA %fn&ﬂﬁoh&\g rm o pgk slszé A&Heﬁzma' ey '&&2 2- 2]

€ prada 3.3 ,?,24 ,_azB@a%y@ 974, di scl oses
pr epar I ngc.&%M Ro. 23680859, Uil QollA5€3 I(faBo) @ﬂb&ﬁi&a‘i Agétraak kaeh&nﬁ admbsailaa. dﬁ@ uabt h
conpl exarR@iby TsitsBiili dliakin 88BEchNAENAGY GheS ssrJidEo, 99@;62{1& . 3,950,496, Cric,
Apr. 13, i/ aticidieadhbO MaSthd pREMES BidtetamvthiiBminbrfuin iohs inSa' readiiBid Mixtide Eontdnmyi de
(1, 3, 4,Ke0-NafD-5i0x-ARGLND- (ordotss, the Erydallizetion BEEhaydzite? - the Sidence of the tetramethylam-
[ T57240C.ninitimCon Gn Ge Gédctidnr mixtureo Iphilipsite ris lytalnenlx iToke yeolite). dbtalled dnttheNarystalljz8tib8, 870,
Whi t t arprocédwe hag @ SiQ0NE03 nebilestelicoss d3 jfhe gdice sitoA\GBt the thirax@8hyisgimegiumiidnriegenous
basi c dyaatinfluapng on theSlireqtign efrerystafiization of §§ rexetion "ﬁ%@!@teh“hoﬂﬂlglf mahnot &g ntedntsc| oses
35 pr dipgomagpiteoafitee 198) 1-al kyl, 4 aza, 1-azonia-bycyclo(2,2,2) octane,
4- oxi de hkharejerepared; 4 family cmsta""@sa'mawte "P"I'?"%Is cg'i% PeES'Ps (FE®rcal
Abst 15ad? EG' e'%ﬁ%c?é?'ﬁ%s%z %ﬁué‘é FH\Q'VLﬁ%a%g@dé'F‘fel fouynd aW“*X‘?F‘i Yerpgthod fospregaring

Soob 1-4. Thi ticle t h t hat
the E?q Lt et @g %‘*’@ﬁ yhiy St hite 4ot R
2&) Xn% vm fg 8 f He

I
eoz act elow. olf urthrha
[ERR] % : ? g%‘i }r%. i G
tetrg 0 o2 nmaim moié LS ot dbd el tbiomT {x &
obt a' n 149 w;aa%éones yO ﬁera.c m a.&%eanca%m %ﬁ Yot [ERRI
nol e raauhﬁhuﬂ odhiug |ron BSoRbidd i re§ﬁh%¥e€15Y| el TBorYmE BRnbtites 0N h

a_ gr eatindrddf, lah€ DGE aP BdabBRarid) durhar BmMbnidik 165, $071d5 288168 Rarhavh BEYOL:BB6] hais

M Xt ur @atioad thi Caagelofi 0 t6TR00. ADPreF2KAthe Eikicahluinih Molb dtio GOPIQNY hitTarfb of 5081 to

zeol sst ebout Hod3B \HYhEH ¢l FAi6k canfhartblaytedd by Géafitg tb lzédie with \EhalAing adents ak acidgdbecul ar
Si eves ewirdch alumingp érofa I thep eddlite dtticer Becsilicealurdiba mble ritier cah RIsa e 'infeasddtly dshg- 25" ,
or si npiligon’ 88 ZarR&' halidas chnth ather sirgilancbmpoimds) tAreferatiyl, 86T-2Y & anmiuimndsiffcate whereipar i ng
SSZ- 25.W 8Sumrgmiand Yds sfigbre rati o of an oxide selected fromsilicon oxide,
germani um oxi de, and m xtures thereof to an oxide selected from al um num
oxi de, gallium oxide, iron oxide, bogon oxide and m xtures thereof in the
range of 20 to 200, and having the X-ray diffraction lines of Table 1

bel ow. The zeolite further has a 50 conposition, as synthesized and in the
anhydrous state, in terns of nole ratios of oxides as follows: (0.1 to



2.0)[ERR: (0.1 to 2.0)[ERR] (20 to 200)[ERR] wherein Mis an alkali metal
cation, Wis selected from al umEIyB] ggé blljm iron, boron and ni xtures
thereof, Y is selected fromsilicon, gernani umand m xtures thereof, and Q
i s an adamant ane guat ernary ammoni umion. SSZ-25 zeolites can have a
Y02: V203 nmy, wérBibd Slsd ivoivBea hdtha® foP breg&ing 8SZ8%) zeoMSs, RERSIAE Brepdriig an aqueous
sii ca: ahidir lBohiditingesolirads! db ah Sdakriyiithre &Jubtdinany arhmeniuntidg) &in @kide3sblettet @orb RlumAab@ Ut
100: 1. Hxigé eaillivimbxédel iedni ogifle, ®awdn bedecint aniixiuesd tibyeot, mbani drige dieeted @oin istlicon\wkitid)
chel at i rggroeagiemtoside andmixihess tt@repk Bndevingih compositianf in demns bignateesiidstoboXidas,tfaling. The
si | i ca: atithinithedollowing rangesi Y0093 22081 do 80:1; pt @AXEY 09p:1 (s P.BYy1; svhérbia Iris satrdtedar bon
hal i des feemdsilisoth egernagniyinl and wisivres Uiarieof, Wris felacted|fipm @@MnuG galtiuny riron, boron and
al um nognikpres theregh eane Gy is\an adamapianen gvatesieey gminaniugy (iqng ggintaiping theemixireo 3 2360
Bl My i roaeprgtusmotat lsest 109y 6 upil de srvatple Rigidreslitepredprmepad wogverng said S1ypiplas |
conpri sin ??r‘%ﬁo%ﬂ"l"‘ 2, Synihesieady BavRiaarypialing strtclenhese ZtRYr Rowder giifiragionpallent ane
quat e?’r’ari’)&?ﬁ?ﬁ) ?ﬁ'iacteél icfR8sde sel ected from al um num oxi de, gallium
oxi de, iron oxi de, boro_n oxi de and mTX%é"uqes t hereof, and an oxi de sel ected
fromsilicon oxide, germani um oxi de, and m xtures t her eof, and having a
conposition, in terns of nole ratios of oxides falling 5 wthin the
folloy ng ranges: [ERR] 20:1 to] 209: 1, ¥nd [VERF'?] 0.15:1 to 0.50:1; wherein
Y is selected fromsilicon, gernaﬁl_bgjngqﬁd mpgfures thereof, Wis selected
fromalum num gallium iron, borg@ip am@# Ktyed ¢s thereof, and Qis an
adamant ane quat ernary anmoni um | onis Ifei2dal Apgnd the m xture at a
terrperature of at least 100 [ ERR]7.88 Uynfiide | hgz ¢rystals of said zeolite are
f.ormesh; and recovering said crystabxs.| $398-p5s5x¢olites, as synthesized, have
a rystal | ine structure whose X n&ys joveddr] def firacti on pattern 10 shows the
followi ng characteristic |ines:| T&#1 ¢ W585| 47

2 d/n [ERR] 3.05 29.0 | 22570 %42 503.77 100 7.18 12.31 100
7.88 11.22 47 20 2305 | 386 | 30 | 9. 62 9.19
53 15275 5. 63 27 19.37 | 4688 | 3427 223.57 3.94 50 23.05

3.86 30 25 26.85 | 332 26. 03 3.42 73 26.85

3.32 33 Typical SSZ-25 alum nosilicate zeoI ites have the X-ray
di ffracti olypwaltSszrs anfindsillehte 2ecbteShavd the X-ray difvaction safiytn pOTuDIRS 3-6i f f ract i on
patte[ns WiEhieeX-chg tpewder diffcictioy pstteens h@reddetepraineti ltyUstemdard Ieehniquels. Thé Gdiativa vas e
K- al pha/ltiaphaldedbled bf coppepand aessiltilatiancoumter lspegtranmter @ithua stap-chep @er recorsr ges yveed.h a
st ri p- chtetregkeheighte ¢ endihe pesitions, e fundtiae: oip2é Whdie p isHhes Bregghandlet wese ped frem 8ws, as
a funct i peegmetor hamRiRromyjhegeameasured] values, thy celqiveiigneitiag) | 180Vl yehets s isde intensity ethe
spect r ortaq #iongsriing or gepls aq ¢h dhednterplangy praging, i Anesiroms eriresrending t éhejrepowiad finep.e s,
1001/ ksE boyselfulat E %) %-j8% diffiagtion patiopsofTable,f ig qharactorstic, of SSZ-25zpiiteg, Th %ﬂme and
d, the iRfPquresh By l“hg“’f?'rP’RW ST Preset indl %?HH? WEh Yagoysiather eatigisalp
l'i nes, CSHH a|| ?g (pp l | rp ar $pas ngarid j‘ar

’F;. he

characte‘?‘fll s'“ lat f?acl" F@e:[ngt w? 7
sy TR G gﬂg%ngﬁqna" T T@ 2k N

m nor 5 h' hter b&lc:hdﬂ&\eth@ fo ze%ﬂ&cﬂaﬂﬂa llﬂb Qtﬂktu}é%hb&t)k QF' %od«d%r &nﬁ%&kﬁ Mﬁtem

i Nt ensi t ghowsMAS foffdwing RRardckbribtid fnddiak intistéd iR Ratkdd bdigwd can al so result from
variations in the organic conpound used in the preparation and from

variations in the silicato-alum na nofageeati o from 40 sanple to sanple.

Cal ci ffati on can al so cause shifts.in the X-ray diffraction pattem

Not wi t hst andi ng t hese perturbat'cg ; rvm'qisrrcrystal | attice structure
remai ns unchanged. After cal cirnatiaon{the 741 zeolites have a crystalline

structure whose X-ray powder di|f f*4cti2bh pq‘tt t1ér|n
o0 719 | 1230 | 100

8.04 | 11.00 55
10.06 8.78 63
14.35 6.17 40
16.06 5.51 17
2277 3.90 38
23.80 3.74 20
26.08 3.417 65




shows the follow ng characteristic lines as indicated in Table 2 bel ow

Table 2 45 2 [ ERR] d/n [@ﬂ 25.5 17 7.19 12. 30 100
50 . 23t dbo % 11700 55 10. 06 8.78
63 14.35 6. 17 40 16. 06 5.51 17 22.77 3.90 38 55

23. 80 $82-89 zeolites 2@n B sMifdbly prepardd. from an GQuedus solutibh Contkihihg &6ltcd3lof [ Zikdb
z&0| i t @StacedieDen Sditinfaftadey quatef@g I @thdniuMNiod Nan adtide @bl AluMblii] GalidmC Bok, Bbdh 1B
sour cemixttesaneredt, lkiad an ol ak silicoh degerraaniuang arnrairiina roe the el Ehenadcfioramixore shonld on, an
oxi de bdve alcomposition in tperhd 6f mwle ratios fallindowithinrtheofollowing rangess t her eof , and an oxi de
of silicon or germanium or mxture of the two. The reaction m xture should
have a conposition in terfis 0f nolle gREL 0% pakiddd W thin the foll ow ng
ranges: Broad Preferr ed-d—ERR-]E— D- 100 [ ERR] 0.10-1.0
0.20-0.40 10 02/W0s

V\@ adamant ane quaternary
ammnlumion,YissiIicor 3,30 d W is alumnum gallium
i ron, boron or mxtures t et

0.15-0.50
0.15-0. 30 [ERR] 0. 05- (9'130’02
ﬁ I\fl & ildas"Et @l . preferably sodium or
anmnmln

20- 300 35-60 Q Q
+ M 0.30-0.70  0.40-0.%¥=

pot assi um The organi ¢ ada _
adangnt ane quaternary amoni umion errpl oyed can provide hydroxide ion. Wen
usi ng wheseimdhirasit ademapienst auelgmery ammaRdiMUIeN.hY dY 8ilidotieoarpanyau pdbel and W ip| at e,
it has agmisem.ogllivp.dion. Yamerr Mixyes Herpey Mg amalkall metal Jprefarably, sodigincgs Rplagivithen
there & %w%@ée@%maaf °‘E"PR§’“'3§'d%ﬂ‘Fﬁr?P‘ar?§ a@&afee?fﬂyrvafamﬂ ALARTALFTRIME 8% pound

presenfalrlrl V%‘P&F?WWE Btnt of aI ka t hlxdro |de an tet r}arita en the
[’Eﬁ% un fs*'n ;h er ’5 E re) hel hei'el an e esso an neq aterna%
|0 Rl fy b ae élf’“ o ﬁaﬁ?ﬁ 5“ %(%%g]ﬁ@ T paboner
0, of %ﬂ Eisid; ‘fa?‘jlnd% s tHah'o. e
quaternarﬂ,e 'alH onitirh fo %5 é(nt D6 mﬂn‘é%%&ﬁlz@é Hom

ammoni Umada%ntén% ﬁérhéf? ErFHJ?H@o nipBiHd Ot aﬂ tﬂeha% ANk bt rﬁ%n%qlum ion is
(a) 235 g¥6d Fdnia By Rhuia ndependent y is lower alkyl and nost

preferably rrethyl [ERR] |s an anion which is not detrinmental to the
formation of the zeollte and each of [ERR]lndependentIy I s hydrogen, or

| ower al kyl and nost preferably hydrogen; andn$ (b{ yy)w%l n each of [ERR]
|nde9endently |s hydrogen or | ower al kyl; _and nnst pr ef'er abl y hydr ogen;
eachi® of [ ERR] dependently is |ower al ky Qs®Rypreferably nethyl; and
[ERR] is an a | n which is

35 : Rz

o wherein each of Y; Yz and Ys independently is lower alkyl and most preferably methyl; A® is an anion
U/ which is not detrimental to the formation of the zeolite; and each of Ry, Rp, and Rs independently is
hydrogen, or lower alkyl and most preferably hydrogen; and

R4
N®(y;,v,,v5)4°

{b)
RG'

50
Rg

wherein each of R:, Rs and Rs independently is hydrogen or lower alkyl; and most preferably hydrogen;
each of Y4, Y2 and Ys independently is lower alkyl and most preferably methyl; and A® is an anion which is
not detrimental to the formation of the zeolite;

The adamantane quaternary ammonium compounds are prepared by methods known in the art.

Use of N,N,N-trimethyl cyclopentylammonium iodide in the preparation of Zeolite SSZ-15 molecular
sieve is disclosed in U.S. Patent No. 4,610,854; use of 1-azoniaspiro [4.4] nonyl bromide and N,N,N-

55

4



noi detrimental to the formation of the zeolite; The adamantane quaternary

ammoni um conpounds are prepared ay g known in the art. Use of

N, N, N-trinethyl cyclopentyl anoni um rodide in the preparation of Zeolite

SSZ- 15 nol ecul ar sieve is disclosed in U S. Patent No. 4,610, 854; use of

1- azoni agidtiyPndofenfidamindnilii iddice i 1€ prapratibh dialvholedular sieldtelned IosEHGs Bdcidsed et hyl

nédpent WHoRMTBIR. Utal Qa745ieval.ns7, [pagepnEspamatsSicbr add w. Mol Meier; ause Sif ewidudidiniore d
"Losod" compdihdstb pepdle a Redlile ltarmed YNUR" ishdisciosédLid Edrppeal®htent Publicgtian No. UBBIS; se\/

Si eber ahd AMifi(1-htonbbicyelo) [2.22de@tané) iquirnaliyl icohpounds io athe praperstion oof pfeeliarSSZ« 6

zeol i t e maiacyierdsievplis Gisclosed i U.8| Batentl Non 4,608,887 arser oPNiNMhtrialRyriiradamantaine Wothe

40016; psapargion pf zpolip BIZ-13mejerdulahiievy i dischpsedin V.5) Retonbie #5448 r  al kyl conpounds

in the preP levigrialiy] iomeanaliy) of Fomabaut Ko cafppm @eMy-ar si eve is di sclosed in

U S. Patend’ R@n aﬂ'°'5(‘.¥8'°'8!§7"°t 8@@“@?‘ 19, the fermatipn, ph ‘P zeplite o Repease gty of tf“ha'i'?i'é

pr epar at'"“&'ﬂ lidg, "‘%"SZ"'& %F‘%Fr '°§'F'%\P<¥d P’gde f’%"éﬁ §%' sy ﬁa’%ﬁ’gﬂ

No. 4%5 alidg, °6on

( § lsé to n K?
at ons. ga'ﬁmge rézghoﬁ %ﬁ:re%r eﬁp usm stan ard Zepli léaé %ﬂo chI] §ues %Q s% Fs &

zeol i te., ReBr CSeRtald V% ﬂfig' ﬂ | dJ alu $ias
Ch' ori demc@%&%z 4%” MHlER ke cl@d%eslil 5, slﬁt}al é} d%l
40 i Brrosiichie ana)§i'.cam Gbolob, QSR IRA; boidn T Yo n.&me@n
I on exch@rn\g%one%&fnd.ﬁﬁrmreaunmﬁ. Jaak.u.&ﬁ c&ﬂferdabféj oQns! .s!aet.cmer@ all&h%ﬁlbiéhofe@gﬁbﬁ' ng
or el i m3abdidhg cHidhBe, bk B 4ddBE oy fonHel IR e HEachibindMktinb.YThEIL &I dis86bed THRe KiétatGrel ON
m Xt ur e dsiding aa&fyeﬁu.mdnrugz&ma@d% gredantrg siic£odRlisigan @b ilftize.t echni ques. Typi cal
sour ces of Thel tea6tion Mixtuxd GemiittiinddN® ah GR@atbdD Bmipbrifute! @itill tAE lctysials F tha Zaalite are
| uni sa, formed! Thb tempelatives @ofngLivlisydotheimaherystdiiZdiBn atepl afedypichlly Maimaicdl fromoabbges of
| con W@RiGe ahoat 200 eC siréferayt o aboul 1808 Chiy Gbauy @80 * Csandi reast: praferatlly fiowml dboutdal
15 sil i1@8;C togbeud ABACEL Ther dristtlipdtion: perieds is typivdllysdréater ghain § dayosod gheeferab3eftom alpayt
i ron, b(ﬁ@MSfarﬁbIO'-g‘éQMﬁl um can be added in forms corresponding to their
al um num afe yproihersal enviatieatiop isr qogductsd jupder pgasute) and |ugiyally, inanjaioplaveese dhat K| | des
such #s 'M"Jﬁ'?“efﬁl'%?qb&é‘ to @%PB%@‘SMW tTB6 Eﬁacthf'W@tﬂs £ HBWE"‘?%%!E’EQ QSYF"al'f'Fizt ure.
They ar & scl osed ter ature as zat i

MisgaTasin Ralsrapign | areg fornc@er
it ur ZS @p%f“ﬁ?:i i R 1 eﬁgggﬂ['gyﬁ ﬁ? the
bl

ours, to o e as‘fh s? |'\g“l |ze eoln
zeol i f J BrBrm t %8\1 Marn
Cryst® ki s oo B i ﬂ oes ﬁgtskgntane about
200[e”]ous|9rfr6 QH@ dtio Frﬁ%&ﬂr@ é”re é‘;& s

pr ef er abfinetf dn@EtRRAM the: (biRkzaton Cast %Ilaag%'ﬁnth eeﬁ.rufau e of b h(fes‘% o .ﬁcaa ion
period ignthiiRarsalil te ek eﬁ.xt&rba@s&eastaw.uaséz B 88418 Rhe/ cdnbatirhih O khedorglaiés t O
about 351 Qomlgdtind cakl Be Iy tdagdoldtr efithibididdR ot i @t préfBrrddSto AR buiteS btganitddmppinr@s s ur e
and usuglrésent] é)g..20 abodCl ave so that the 25 reaction m xture is subject to
aut ogenousThar 8aheticeSSZId5czebddiCian (8 u¥bK bsl syntresizedD® cad ibe mieenaly tiedted (calcined).
cryst al | Uspaly, it isodesirallace rénfoee thedlikell mear gatitrabys o axoharfge rantk chplaten e witio hydilogen,oduct
| § separainediuinr @y desirgdopetdl iconTheizedliteroan bay/leached withreblelating bgenis.ceed.. EDFP ar diileon

t eChnyogLasidl solytidns. ds intiekserteg Silisaraluiine mole yajioaThe zgelite Gentalse bavstoproed!; ataeminchksaips

dried, ilize the cystpliinerijtiqe tp gttapk fong apids: The eplilg can bo yse dny |n§matq gontatignwithe as
synt hesiY@qgenafing compopens. isuch a8 ygsta). ganaqrwg- mglybdepum; 54 “§‘E ‘?!aﬁ‘?bﬁec % med
at at mospHeIete. cﬂ’ & 7Rle (Rt Eﬁrhé‘f" ca‘s P é’é pl f ’ F 'P?ef“ F'ch a

crystal I 9’8?‘7"6"??" 'F! r° ﬁtl?" g’éft '°'ﬂ 'é°"s
spgnt ne- ‘(zg ; ast f EP %a"& t'°£f so be
acc er Y é

seeded VB r ssi aafs "b ect e and Co e

Ia
crystal | 'azf’# g8 ammb.l.umna Rotli dinBbrfs L,éheoef ARl o 1 zeaageﬂ S6hite ca
al um nosdléo'bﬁ%ﬁre BEW Eh@'?ﬁe?als ﬁ?tﬁeh:ﬁ‘etzﬂse&ﬁtbb ysﬂ?aﬁ& ihtinfate! adﬁﬁ@&'%fi §SZ- 25
Cryst &l Susinh BRndaRINAERYIE RidwAlo Bb alt NGB ARDIABLIS cattbe deOldealk E@Qalbﬁtc@rb?%\]ubé
reduced R4 deRkddTheldd S6bentiatond in tﬁe’ireé%ﬁ&\frﬂitﬁrﬁ frorh WhiBRUING SELB% 2RIitE frdpare®MPOU nd
present, eTgical idiexohafigd @dhniqlddtnvEiyddohiéting thSSynthdlic Z0Mé wikheBsofufidh daRtaikife 8l saltS
synt hes i of @@ dasire dsplablifg tdtien oradatioys. tAltRudGie &l wide aaridtyvE Elits cadsheddmplbyed, chibritles and
desi r abl ahet balii@sroitraed, e sufited are paticalarhyC prbfiestl. Bypréseritative h ardenga nethiiges ace |t
Wi t h vy ddisslgsd, inaanwiviei waristy af patents dretiding d):SreNaal 3,1 49:249; THRI0280 | and €8, 18@253D don
| eached exrhiahgecdae tabi¢ plang silitpe befere oaftgr the Fe0AIsgalciokdl ut e 40 aci d sol utions, to
i ncrease t Falowing Pentactwithrihenzalt pollition oh thp glesirgith goplacing ¢atien. tharoelitesie tipicallyt washedd;
st eam ngitienales ansk diipd pY torapergtsespiging &iom; 6§ £C fozabpit 3E5 tCo Al washivafthezpolie Fadbe The
zeolite can be used in intimte conbination with

: 5



hydr ogenati ng conponents, such as tungsten, vanadi um nolybdenum rhenium
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t he syraepsieckec zeolites of this invention include the nontnorillonite and
kaolin famlies, which famlies include the sub-bentonites and the kaolins
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designated SSZ-25. The X-ray diffraction pattern of the as-made material is tabulated in Table 3 below.



.28.4 G amof nethyl iodide were added dropwi se to the chilled solution
W th continuous stirring. Afte% si%aqrsgbggours crystals appear. The reaction
was continued overnight and al B\R me to roomtenperature. The
crystals were filtered and washed with tetrahydrofuran and then di et hyl
et her before vacuum drying. Additi ofiglegdoroduct was obtai ned by adding

ugh diethyl ether to the reaction filtrate to 25 produce two phases and
then with vigorous stirring 2 s—gadech until the solution just
becane one phase. Conti nued gfﬁr?i iq EPQCU lad crystallization at which tine
t he ssol ution can be chilled tlo sesddica.of urlt leer|{ crystal |l i zati on. The product
has a nelting point near 300[eré42C|(@aCorp1op End the el enental anal yses and

NVR are consistent with the kihow $t128t¢t yr 80 The vacuumdried iodide salt
was then ion-exchanged with i nZ-%%(o gg redih AG 1x8 (in nolar excess) to
rf

t he hydroxide form The exch n% orﬁ?eh over a 30 colum or nore
preflerably by overnight stirr ? rlesi®n| beads and the iodide salt in
an aqueous sol ution desi gned eséﬁodt 9 g.S nol ar sol ution of the

or gani ¢ hydroxi de. This produ ~m§r° 3 Fxanple 2 35 Preparation of:
N, N, N- Tri net hyl - 2- adanmant an- rjo 3d3 (Tenpl ate B) Five gram of
2- adamant anone (Al drich Chem '3 )45\§ﬂs bd with 2.63 gramof formc
acid (88% and 4.5 g of di methylod ¢r ezThe m xture was then heated in
a pressure vessel for 16 hourfs ,gbg L9q[29rr 1% Care should be taken to
anticipate the increase in priesesd ¢ t4figs rleagpt [ on experi ences due to
[err]evolution. 40 The reactiprsgrd a@aydnisgnily carried out in a Parr 4748
reagbor with teflon liner. Thezyws Kupesensistp of extracting N, N

dHet hyl - 2- adamant am ne from jp2hasi c 3(m4H12)7 pqueous sol ution with diethyl
ether. The various extracts eeoaini ebea|t 2ol ¢rr] the sol vent renoved and
the product taken up in ethyl| ases é}t S420\n elcess of nethyl iodi de was added
to a cool ed sol ution which 268 S0 rled3al room tenperature for several
daygé The crystals were col | ec2é@ and-shed with diethyl ether to give

N, N, N trinmethyl-2- 45 adamanf 8&fbni #P88 ddi Fe| The product is checked by

m croanal ysis for C, H and N The conversion to the hydroxide form was
carried out anal ogously to Tenpl ate A above. Exanple 3 50 4.5 Gamof a
0. 67 Mesgampletd on of Tenplate Bin its hydroxide formwere mxed with 6 m
H20 *And 0. 103 g of KOH (solid). After dissolution 2.36 g of Ludox AS- 30

col | oi dale.ogiGranc af § 801/MSioUfign akTemplate Aowbravmixbd with 0.14 g OH(E), AG88g nieRpheis IFE St i r
bar. FR#&lhygrated Ji@nigp, erfd Sal 0. AR BoRughl rinig1h0 of Igidby ARS0(vBE Ylendeldiirdas, silid®s [ err |
over al bquragatheergtian. mistiye wee heategrin the igfior: cypod @ddr i47Soreactopal 175 4G 45451 S&EMDr |
seal,gdfoandaysoleriaw asin Bramplp §Prpdvosd crypalineS§Z-85.8| ue M oven. The reactor was
rotated at 30r[err]RPM whi |l e being heated at 175 C for 10 days. The

pr oduc Exanglegx t er f||trat|on washi ng vvlth distilled water, dryi ng inair

andthena 100 thec stallln S TheXray

ffract ."bﬁr's kil ai'@e Sapi] a'&?g»?z%& B W o, 7
E Qo 2 - rate mml;iggs dISSO ved in fhe same quantity

ldfion and tlty of sed a

3.05 on 175 but ‘at 301~ Al1 days IOI'I the a%}arg
47 9.6 morphoé E‘é by 10 6 reactton the groduct was créstallme SSZ-25 The SIOz/Alz of the 6 89
13 ollte |s
5.49 13 19. 37 4. 58 47 20. 09
4,42 Exa*&x%le 6

3.00 Gram of a 1.04 M solution of Template A was mixed with 9 mi of H20, 0.195 g of KOH(s), 0.083 g
of Reheis F-2000 hydrated alumina, and finally 0.80 g of Cabosil M5. The mixture was heated at 175° C for
50 7 days without agitation. The crystalline product was SSZ-25 and has a Si0O2/Al: O3 ratio of 30.

Example 7

A reaction like Example 4 was set up again. This time a half-inch diameter teflon ball was added to the
reactor to aid in mixing during the tumbling of the reactor. The crystalline product after 7 days of reaction

8 and the usual workup was SSZ-25.



20: 78 . 4.27 10 21.65 4.105 50 22.57- 3.939 50 20

23. 05 3. 858 30 23.70 3. 5. 00 3.562 20 26.03
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27. 28 3. 269 17 28.91 3.088 13 Exanple 4 6.02 G amof a 0.71 M
sol-uti onexghpid gnpl ate A were mxed with 0.14 g KOH(s), 0.088 g of Reheis F-
2bdo hydrated—al um na, and 8 ml H20. After thorough mxing 4.0 g of Ludox
AS- 30 was Inhectigi®aling ProdutsSdf |Exaniple3 BT G&te subjtlted &R Edidination s Xllows: TH@SanipRaWeR | N

t he t ef | ieated npa wiffleafufiader frofn/rbbm tedripeiatare uptto SAB|Cat b lsBadily indbadimgrrath oVark)7-hdar . f or
7 days. pAfiodk Tpe senples wereamipntained ab 540t CCiadforysé hdurs arel thBAaked .up Hx 800D Cefor5an] n

t hi s excavgitienal i hewsr 50850 otdund of aik@ndeniapen] wasspassed Byea thelzeclitbs bia rateloE400Tme-i al

[ err] r at @® stapgardi eybic dest angr MiputE Bluring, Featihg. ofepRRe¢ntstive X-ra3 Glflactignddata fedthe calginada was
used andPrefugts ol Example B aprsers futeblequant ity KOH, 6.4 g of the sane Tenplate A
solution and 6.8 mM H20. The same quantity of Ludox was used and the

react fn was again run at 175[err]C bifPle 4t 30[err](RPM. At 7 days of
reaction the product was |argely anorphous but by 10 days of reaction the
product was crystalline SSZ-ZSL'EHE erdnq \alwel of the zeolite is 75.
Exanple 6 3.00 G amof a 1.04 N S5 T of |late A was mxed with 9 ni
of H2 0.195 g of KOH(s), 0. 043 g0 {Bghei S10§' 000 hydrated alum na, and
finally 0.90 g of Cabosil M. Thedy ktiyos Wageheated at 175 C for 7 days

w t hout agitation. The crystall]i jfe4pf Oddgt [Wag [SSZ-25 and has a [err] ratio
of 30. 50 Exanple 7 A reaction|l i@ Exgegpl ¢ 42was set up again. This tine a
hal f-inch dianeter teflon ball jwasssafidedst ¢ tdhe] 55 reactor to aid in

m xi ng during the tunbling of tlhesgoeficsms. |The crystalline product after 7
days of reaction and the usual jws&up BS3 $SZsZ . 8 EP 0 231 860 B1
Exanpl e 8 The crystalline prodycessiol E3anpl a8 B-7 were subjected to
calcination as follows. The sanp?e€® yerdoheatdddi in a nuffle furnace from
roomtenperature up to 540[err]|Raf3  3Btadi |4 | ncreasing rate over a
7-houf®. 5 period. The sanpl es (We¥& paBAtailned ht 540[err] C for four nore
hours and then taken up to 600 |C25%r [ ad58/di t'Popal four hours. A 50/50

m xture of air and nitrogen wag sed3d%e t%e| zeolites at a rate of

400. 7[err]- (20 standard cubic f%é% pg‘ggﬁﬂ' during heati ng.
b PP

nute
Repr egent ative X-ray diffracti qn;, the\zc | ci ned products of Exanple

3 appears in Table 4. to - o . Table 4 2
[err] d/n [err] 3.35 26. 4 18 15
7.18 1The$BZ-25 progart gf Bemple #wag 8iso calgied 1(a Ouffler furgic@at 463 ° GRr 2 peripd of 2 h@rs86
12 and the representative X-ray diffraction data for the calcined product appears in Table 5 below.
35
NS
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14..33 . 6.18 . 44 20 ' . 10 14. 22 - §399
12 16.01 5. 53 18 20.31 Eéo?é?“,%oé 21.70 4. .

3.91 41 25 23:80  3.74 24 25.02
3.559 15 26.06  3.420 68 27.02 _ 3.300 15 27.89  3.999 18
3Q_ Ta88571  3.109 12 The SSZ-25

prbduct of Exanple 4 was also calcined in a nmuffler furP?ce at 465} [er][]C
for a period of 2 hours and thetepresentativg X-ray diffraction data for
t he cal ci ned product appears i 2'Pab ok b«nl'ﬂw 35 40 45 50 55 EP 0 231

860 B1 Table 5 2 [err] dn 35 [nesp 5

3.5 25.2 16 7.20 12|29.20 | 1288 8 ovo 10. 96 47 9.68 9.14

74 10.08 8.77 58 10 8.07 | 10.96 47 13. 05 6.78
15 14. 37 6.16 36 14.82 9980 9.14 11 T6.[10 5. 50 16 18.03

4.92 8 15 10.08 [ 877 58 20. 30 4. 37 12 20.95

4.24" 18 21.66 4.10 11 BP59)7 878 41045 | 18 22.80 3.900 34 ,20
23. 80 3.739 18 25.03 3l4Bg| 616 4] 986 37 3.517 15 26. 10

3.414 61 27.05  3.296 |15 >3 [ 11 |
27.95 3.192 14 28.71 3:a09° gtl C&%_El derabl e changes in peak
posi fzion and intensity can be %@rvegs.} njc aring the data for SSZ-25
before and after calcination, 95 | 424 18

21.66 410 11
21.97 4.05 18
: 22.80 3.900 34
20 23.80 3.73¢9 18
.k/ 25.03 3.558 14
25.32 3.517 15
26.10 3.414 61
27.05 3.296 15
25 27.95 3.192 14

' 28.71 3.109 1

Considerable changes in peak position and intensity can be observed in comparing the data for SSZ-25
30 before and after calcination.

Example 9

lon-exchange of the calcined SSZ-25 materials from Example 8 was carried out using NH:NO;z to
convert the zeolites from their K form to NHs and then eventually H form. Typically the same mass of
NH.NO; as zeolite was slurried into H2O at ratio of 50/1 H20 to zeolite. The exchange solution was heated
at 100°C for two hours and then filtered. This process was repeated four times. Finally, after the last
exchange the zeolite was washed several times with H.O and dried. A repeat calcination as in Example 8
was carried out but without the final treatment at 600 *C. This produces the H form of $SZ-25 zeolite.

35

0 Example 10

The product of Example 6, after sequential treatment as in Examples 8 and then 9, was subjected to a
surface area and pore size distribution analysis using N> as adsorbate and via the BET method. The

pu surface area of the zeolitic material was 520 m?/g and the micropore volume was 0.18 cmi/g.

Example 11

Constraint Index Determination:

50 0.25 Gram of the hydrogen form of the zeolite of Example 3 (after treatment according to Examples 8

and 9, was packed into a 0.952cm(3/8") stainless steel tube with alundum on both sides of the zeolite bed.
A Lindburg furnace was used to heat the reactor tube. Helium was introduced into the reactor tube at
10cm®min. and atmospheric pressure. The reactor was taken to 121.1 *C(250°F) for 40 min. and then
raised to 315.6 * C(600 * F). Once temperature equilibration was achieved a 50/50, w/w feed of n-hexane and
3-methylpentane was introduced into the reactor at a rate of 0.62cm3hr. Feed delivery was made via
syringe pump. Direct sampling onto a gas chromatograph begun after 10 minutes of feed introduction. The
constraint index value was calculated from gas chromatographic data using methods known in the art.

55
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Exanpl e 9 Ion-exchange of the calcined SSZ-25 .naterials from Exanple 8 was
carried out using [err] to 35 convert the zeolites fromtheir K formto
[err] and then eventual |y H forBf OP3pBEABly the sanme nass of NHANCGB as
zeolite was slurried into H20 at ratio of 50/1 H20 to zeolite. The exchange
solution was heated_at-100Qferr]l C for two hourg and then filtered. This
process was repeat el Exauople i G Coriveraion gt 10 7. dr Terme(*Fat® | exchange t he
zeolite was washed pevBfal Jtings with H20 and|dried. A r¢peat calcination
as in Exanple 8 was| cary i edl ggitf but wesedout t e%@a;rgrgrvat nent at 600
[errd C. This produtes—theHFormof—SS5525—=zeott+te—Exatpl e 10 The product
of Exarrple 6, after sequential treatnent as in Exanples 8 and then 9, was
subj eciELLo a surface area and pore size distribution analysis using N2 as
adsorb and via the BET nethod. The 45 surface area of the zeolitic

mat er i a' M@éo..gégv. 4 ShoRVehiol 41 n 8ii8 S BB anPrERbe 11

Conger al Nperbdy %BIgr},t&aﬁ'danumlﬁQanrag éi@WbMe it %xxhé/ BBQ%ﬁdJ & Rpdred he
zeol it e oOferbet sh doddtlofi, treat ment accor ing to Exanples 8 and 9, was

packed m&mra%t@;z&lﬁeﬁn( 3/8") stainless steel tube with al undum on both sides
of the zemdb iohdvidgOdray dififattidbesg f urnace was used to heat the reactor tube.
Hel i um was i ntroduced into the react or tube at 10cnB/m n. and. atnospheric
pres%ure The reactor was takeré T(#5q F) for 40 mn. and then 55
raised to 315.6 [err] C(600[ erpl- celtehyderature equilibration was
achi eved a 50/50, ww feed of h-%@ﬁ(cn@ihnj 20 rfet hyl pent ane was i ntrodyced
into the reactor at a rate of D.%%813. | F8&q delivery was nade via
syrispge punp. Direct sanpling bn{:# 3a cHP® et ogr aph begun after 10
ninutes of feed introduction. [ThE®&dnE4%af nf?ijndex val ue was cal cul at ed

from gas chromat ographi c data Uj' ;ioblss own in the art. 10 EP O
231 860 Bl Exanple C.i. Conve1 oy 10 n. Tenp.([err]F) C3 0.3
65% (600) 315.6 d ai 4 |AZ&oligg lhaving a nole ratio of an

oxi @@ selected fromsilicon ox gjosgersr'@h ugy dxi de and mi xtures thereof to
an oxide selected from al um ni ugy gxildey 4004l k4 ym oxi de, iron oxide, boron
oxi de and m xtures thereof grepbgss tihaggzabogs |20: 1, characterized by the
following X-ray diffraction |iwes—#5—2—e €/ n [err] 3,05 29,0 20
6, 42 13, 77 100 7 18 12, 31 100 20

7,88 11,22 47 yaf’rb 27 19,37

s Y e et “(55@3 oo e RS
30 26, 03 . metal™ca S s%l 2! d a! fu alhu L sttﬁer , e%cted
conposi tff, sﬂﬁ:ﬁn,%)ér’ﬂlaﬂiﬁ.%'aﬁ(? tHeroI Qs quén?dﬁ% Sy atnPhonhidrh tBR, O l'e

rat '395 fclflarac:tenzed by
the following X-ray diffraction lines:

20 [dn | m,

40 305 | 200 20
6.42 | 13,77 | 100
718 | 12,31 | 100
788 | 1122 | 47
962 | 919 | 53
4 1575 | 563 | 27
1937 | 458 | 47
2257 | 394 | 50
2305 | 38 | 30
2603 | 342 73
50 2685 | 332 | 33

3. The zeolite according to Claim 1 or 2 wherein W is aluminum and Y is silicon.

% 4 A zeolite prepared by thermally treating the zeolite of Claim™3 at a temperature from about 200°C to

820°C.
8. The zeolite according to Claim 4 having the X-ray diffraction Jines of Table 2.

11



oxides as follows: (0,1 to 2,0)[err]:(1,1 to 2,.0) M0: V20O3:
20) Y02 wherein MIs an al kali ng},? igéég? Wis sel ect rﬁm;mtﬂ
gallium iron, boron and m xture 12 Y is selected f«0

germani um and m xtures thereof, Qis an adamantane quarternary anmmoni um

I om, 35 char act e+zed—b3 {m oo ng—*—+gy—ei-aet4on lines: 2 [err]
dr [err] 40 Example CL | Conversion at10 min. Temp (3F)0'§ 29,0 20 6, 42
13,77 100 7, 18 12, 3N 100 4. 88 11, 22 47 9,62 9,19 53 45
15,75 5, 63 27 19, ¥ 98 465%22, 57 (Boopd#se PO 23, 05 3, 86
30 26503 3,42 7350 26, 85 3,32

33 3. The zeolite according to aim1 or 2 wherein Wis alumnumand Y is
silicon.oims 4 A zeolite prepared by thermally treating the zeolite of
Claim3 at a tenperature from about 200[err]Cto 820 C. 5. The zeolite

accordi ng Oebftethd¥ing al il R LN oXitd SlectblaiomadicorOtkide] gifRanitin Jd¥!aRd mixtutel

EP 0 231 8@grebtlio an oxide sslected from aluminium bkidd; bl ddeb, ifoh bikide, ’BororCoxndel-and Mlxturecé *
Exanpl e  CiHereof drédity @ atde 2081, 10 min.  Tenp. (errF) C No. 3

65% charactéiif@@py315.6 5 Clains 1. A zeolite having a nole ratlo of an
oxi de sel egaieddowingXrayidifiraction lisest de, ger mani um oxi de and m xtures thereof to
an oxiﬁde sel ected from al um ni um oxi de, gallium oxide, iron oxide, boron
oxi de-‘and m xtures thereof greaLe‘éet 6;2;01 U,j, 30: 1, characterized by the
following X-ray diffraction |inps—~1& [efrl- d/n [err] 3,05 29,0
20 6,42 13,77 100 7,18 12| 3395 |1 2p 20
7,88 11,22 47 9, 62 9,19 84%3 1Wy775100 5 g3 27 19, 37 4,58

AT 22,67 3,94 50 25 ;’18 1?-‘*‘ 12‘; 23, 05 3, 86
3526, 03 3,42 73 26, 85 39-§? ‘9'1 3 o

1575 | 563 | 27
| 1937 | as8 | 47

‘2257 | 394 | 50
2305 | 386 | 30
26,03 | 342 | 73
2685 | 332 | 33

25

30
2. A zoolite having a composition, as synthesized and in the anhydrous state, in terms of mole ratios of
oxides as follows: (0,1 to 2,0)Q20:(1,1 fo 2,0)M20O:W20s:-(greater than 20) YO, wherein M is an alkali
metal cation, W is selected from aluminium, gallium, iron, boron and mixtures thereof, Y is selected
from silicon, germanium and mixtures thereof, Q is an adamantane quarternary ammonium ion,
35 characterized by
the following X-ray diffraction lines:

20 | dm i,

40 3,05 | 29,0 20
642 | 13,77 | 100
718 | 12,31 | 100
788 | 11,22 | 47
962 | 9,19 | 53
45 1575 | 563 | 27
' 1937 | 458 | 47
2257 | 394 | 50
2305 | 386 | 30
26,03 | 342 | 73
50 . 2685 | 332 | 33

3. The zeolite according to Claim 1 or 2 wherein W is aluminum and Y is silicon.

% 4 A zeolite prepared by thermally treating the zeolite of Claim 3 at a temperature from about 200°C to

820°C.
5. The zeolite according to Claim 4 having the X-ray diffraction lines of Table 2.

11



30 .2. A.zeolite having a conposition, as synthesized andL

state, in terns of nole ratios Eé&%&{ggéaﬂs follows: (O,

to 2,0)[err] W03: -(greater than erein Mis an !B!‘llﬂli&emgm *

cation, Wis selected fromalumnium gallium iron, boron and m xtures

t hereofg, Ynd seoft6b&leldh td CRM F bl 2 GA%ein SEd FBIB rdiB P EfkoN brideWr GormiahiGih @Qfie t0Q 1S
an~adamantgiRud badd, ?éiiﬁﬁ\yoxﬁmﬁ\bﬁﬂ&‘o\' Bélon cxe is about BET &N zed by the
ra

following X-ray dif ction lines: 2 err] d/n [err] 40
3,05 291k zeolitd @cddrdthg to Clhith ¥ ér 2 widdéin gaid Bole rdtid oBsilicon 364 of g&thaniund byidto 47
9,625 9 al:i@inum ok, §dllium oxide, iron oxide or boron oxide is about 30:1 to 100:1. 15, 75 5,63

27 19, 37 4,58 47 22,57 3,94 50 23, 05 3, 86 30 26,03
3,42 8.7 3 zsoite according to Claim 2 wherein the adamantane quaternary 26m@tum ion  @fved fro@3AN3. The
zeol i t e aedamadianecompouty of the formyla: 2 wherein Wis alumnumand Y is silicon.
4. A zeolite prepared by thernmally treating the zeolite of CCaim3 at a
tenp& ature fromabout 200 [err]Cto 820 C. 5. T, feo&itg gggordi ng to
Claim4 having the X-ray diffraction lines of Ta 1£¥2r¥21%37%Ep 0 231 860
Bl * C L M S * 6. The zeolite according Jaigl or 2 wherein said
umtnum oxi de, gal lium
oxi de, iron oxidggyr boron oxide is about 400:1. 7. The zeolite
according to aim1l or 2 wherein sgj of silicon oxide or
germani um oxide to 5 al um num oxi de, galli uln oxi de, iron oxide or
boron oxide is about 30:1 to 100:1. 8. A zeolitergccording to daim?2
wher ei n t he adamant ane quat ernary ammoni umion is“derived from an

adangnt ane conpound of the formula: 10 ' .

[ €] 15 wherein sach of Yi Y> 4nd)Ys [i@ibichdently is lower alkyl and A? id anRiion @hith 2ol dbtiaeatl Of

[ err] i ndeptetbemstibly of the kavie; and lebighl of 38n,0R.[ @t IR indepeditiently) isCHydradianCér loveer aly;
detrinentahdto the formation of the zeolite; and each of [err]

i ndependently is hydrogen, or lower alkyl: and 25 R4 [ERR] 30 (b)
R 5 2 wherein each of [err] independently is hydrogen or |ower alkyl; each
of [err] Ry
_ 3 . Ne(Y1'Y21Y3)Ae
30 (b) ‘
. R
6
| 1
Rg

35
wherein each of Ry, Rs and Rg independently is hydrogen or lower alkyl; each of Y;, Y2 and Ya
independently is lower alkyl; and A’ is an anion which is not detrimental to the formation of the zeolite.

v 9. A zecolite according to Claim 8 wherein.in formula (a) each of Yi, Y2 and Ya independently is methyl or
40 ethyl; A’ is OH or halogen; and each of R, Rz, and Rsis hydrogen; and in formula (b) each of Y1, Y2
and Yz independently is methyl or ethyl; A’ is OH, or halogen; and each of Rs, Rs and Rs is hydrogen.

10. A zeolite according to Claim 9 wherein Yj, Y2 and Y3 are the same and each is methyl; and A® is OH,
orl

11. A zeolite according to Claim 1 or 2 which has undergone ion exchange with hydrogen, ammonium, rare
earth metal, Group lIA metal, or Group VIl metal ions.

12. A zeolite according to Claim 1 or 2 wherein rare earth metals, Group IIA metals, or Group VIl metals
50 are occluded in the zeolite.

13. A zeolite composition, comprising the zeolite of Claim 1 or 2 and an inorganic matrix.
14. A method for preparing the zeolite of the preceding claims comprising:
85 (a) preparing an aqueous mixture containing sources of an adamantane quarternary ammonium ion,

an oxide selected from aluminium oxide, gallium oxide, iron oxide, boron oxide and mixtures thereof,
and an oxide selected from silicon oxide, germanium oxide, and mixtures thereof;

12



i ndependently is lower. alkyl: and [err] is an anion which | i '
detrinental to the formation of t oé&)%@:ﬁ 9. A zeolite }EHMMW"IHH‘ENI"
Claim8 wherein in formula (a) e 1independent|y yl or *
ethyl; Alerr] is OH or hal ogen; and each of [err]is hydrogen; and in

fo{j}m' a (b) eqeChaiRbinitgeihb }m)&ﬂ& Jt‘%rtﬁrlmpérﬂtqglaﬁ&qgégﬂﬁ 1B uriPihd Khys@E oP bl beolitd\ 1 S
OH~or hal og@agtin; aiad  each of [err] is hydrogen. 10. A zeolite according to
C ai m 9 wher g¢)Redo®siiig $a@ dry3iissane and each is net hyI, and A" is OH or |I. 45
11. A zeol i t echamcerigidigtiad Cl aim 1 or 2 whi ch has undergone ion exchange

wi t h hydr ogen) theraquacus mixtures itas @aoinposhie il term&obmgle kdtids sfekidds, falling ikEhe Uigngdé: |
metal ions. I¥D:/WaOz&01 itd 2004r@W04DAgT tod®501ai m 1 or 2 wherein rare earth

met al s, G oupvhpiein Yhie tseibated from silicen perviatiunmerndarhixture® thereof, Wrissatected drdm diluminiuprh e
zeolite. 13. galigredph, bero gneuesires bereof. i i adgmantane guadprnaneamyhor@muiom 1 or 2
and an inorganic ITB.tI’IX 14. A et hod for preparing the zeolite of the

pr eced®nd®clei Mol gRprqing, th Plains 34 ‘”here'" %ﬁ”ie ar?°'aEﬂ§@?ﬂJ'§ torng el ele
cont ai ni ng ?ﬁf °$§’§d96tfa"<‘i'ﬁ A ET ) tg% Pt dh0-S% whpigd is

sel ected fri H’ﬂﬁ."gﬂﬁ & 8'@!“"‘ F‘P‘B’Fﬁsd?ﬁ'?ﬂ’ A 'srT?rl?C'B |f’8'@ alug g 9dligmy Ko ¢
i xt ur es th%l’é'oaf' & ARE240 BAPTHY PRBAEY e, ger mani um

oxi de, ,.a e 3 ai ni
i xt ur165: S n‘gt o r'IH(lj Q&OHRE 'io &L| s sz or 15 ﬁ'é’;e% L{%e aldr r?aeg élrjl{t%?r}ar ern%n}ugps fnp ? ]zad sai d
zeolite form an C recoverl ng sal o| crystals, characterized In that 5

(d) the aqueous m xtures has a conpositi.on in terns of nole ratios of

oxi des falling in the ranges: [err], 20:1 to 200: m(ye'arg 1 to
50: 15 wherein Y is selected from S|I|con ger marfi um ' tures t her eof,

W\i~s/ sel ected fromalumnium gallium iron, bProma RH Xt ures thereof,

and Q i s an adamant ane quarternary anmoni um i 015 The net hod
according to O ai n(d} wherein the aqueous e_had a conposition in
terms of nole ratios of oxides falli S [err], 20:1 to 200:1;
[err],%0.15:1 to 0.50:1; wherein Y is seI ected framsilicon, germani um and
m xtures thereof, Wis sel ected fromal umi num gal®3um iron, boron and

m xt ures thereof, and Q i S an adanant ane quaternary ammoniun ion. 15 16. A

met hod accordin e| n the agdamant ane uaternar

anmoni ym | o‘hhefeé"g i '3%"’8’5’ i Gn'a “‘6 nig dt ARl derimentgl | |

20 (a)*R3 2§,"ﬁ2f°ﬁm ‘l"n ° Zgghe' 8y faégwﬁh Tpﬁnqegt v rgﬂmgi‘ & 1w Y er r]
i'sS an ani on V\hlchls not detri nent al totheforrratlon of the zeolite;

and each of [err] independently is hydrogen or lower alkyl; and [err]
wherein each of [err] independently is hydroger, or | ower aIkyI; each of
[err] #5 i ndependently is |ower alkyl; and err] is an anion which is
not detrinental to the formation of the zeoI o~ 17 d ording to
Caim16 wherein in fornmula (a) each of [er penz(eﬁffggl ’s‘g(r;rgt hyl or
ethyl; [err] is(BM or hal ogen; and each gi-fe s hydrogen; and in
f nula (b) each of [err] [err] i Rjppert y ™ nmethyl or ethyl; [err] is
or4hal ogen; and each of [err]s -

wherein each of Ry, Rs and Rs independently is hydrogen or lower alkyl; each of Y, Y2 and Yz
45 independently is lower alkyl; and A? is an anion which is not detrimental to the formation of the zeolite.

"17. A method according to Claim 16 wherein in formula (a) each of Y1, Y2 and Y3 independently is methyl
or ethyl; A® is OH or halogen; and each of Ry, Rz, and Rs is hydrogen; and in formula (b) each of Y;,
Y2 and Ys independently is methyl or sthyl; A? is OH, or halogen; and each of Rs, Rs and Rs is
60 hydrogen.

18. A method according to Claim 17 wherein Y1, Y2 and Ys are the same and each is methyl; and A° is
OH, or I

55 Patentanspriiche

1. Zeolith mit einem Molverhiltnis eines Oxids, ausgewdhlt aus Siliziumoxid, Germaniumoxid und Mi-
schungen davon, zu einem Oxid, ausgew#hlt aus Aluminiumoxid, Galliumoxid, Eisenoxid, Boroxid und

13



so . hydr ogen.
sane and each is nethyl;

GEFHBHIUHDXId und M - schungen

%n Ni- UNINGscHungbm davio! NGRX igfbgorEdIsS B1R8 >20 4

and e
Zeolith mt elnenlwblverhAItnls

davon,

11111 ghdghflnleh: 11111 11111 11111 *

grdBer als etwa 20:1 ist,

s,

18. A method according to Caim17 wher ei n

eplo 2 &)

or 1.

ausgew hl t a

rre the

i i

55 Pat ent

zu elnen1cx|d ausgew hlt aus

,ust E’w(&med:hhsﬂ @ur&ﬁ die fol§dRdéh Rdhlg

Rhlgefifd- 131

S* M schungen davon, das

gekennzelchnet durch di e fol genden R6ntgenbeu-

gungslinien: 2 e d/n 1/1rs ‘@ an ZS,M 20 6,42 13, 77 100 7,18
12,3 100 7.88 11,22 47|14 : 9, 62
9, 19 53 15,75 5,63 27119,087] 29,04 {580 47 22,57 3,94 50
23, 05 3, 86 30 15 642 | 13,77 | 100 26, 03 3,42
73 26, 85 3,32 33 2. Zeolit A&} 1¥fher10@usammenset zung in
synthetisiertemund in wasserfiei d %Befzl gl i ch der 20
Mol vét hal tni sse der Oxide, die i[st® (0,1 bis 2,0) QO0: (1.1 bis
2,0) M20: W203:-(gr6Ber als 20) M4 in Alkalinetall-Kation ist, W
aus Aluminium Gllium Eisen, QH en davon ausgewAhlt ist, Y
aus Silizium Germani umund M s ys pusgewahit ist, und Qein
quar t,gr nares Adamant ananmmoni umi gekennzei chnet durch d|e f ol genden
R6nt genbougungsli- nien: 25 2 ¢ | 136Q 3, 05 29,0 20 30
6, 42 13, 77 100 7,18 12, 3% 1, 22 47 9, 62 9,19 53
15,75 5, 63 27 35 19, 37 4,58
47 22 SZ ﬁ“ 3, Ef ﬂ's' 7% 2[]6 85
3, \]:312/20 3 gl'verh |’tn ?r )Eﬁie, §§ ‘ 503} gn; gj Y
Si Mzi um IMt A hs
B Ans , r| imetall- aus um|n|u |um, |se :9 f;tf) nogn gayon ~ g
gema % Y gu N8fiziu % nﬁ ausgews ein
Zeol i th nag ﬁe@ e o o M o R e S J?. SHichlesodost:
25 nien:
20 din M,
3,05 | 29,0 20
30 6,42 13,77 100
7,18 | 1231 | 100
7.88 11,22 47
9,62 9,19 53
15,75 5,63 27
35 1937 4,58 47
22,57 3,94 50
23,05 3.86 30
26,03 3,42 73
‘ 26,85 3,32 33
U4o
3. Zeolith nach Anspruch 1 oder 2, worin W Aluminium und Y Silizium ist.
4. Zeolith, hergestellt durch W&rmebshandlung des Zeoliths gem#B Anspruch 3 bei siner Temperatur von
45 etwa 200 ° C bis 820°C.
6. Zeolith nach Anspruch 4 mit den R&ntgenbeugungslinisn von Tabelle 2.
6. Zeolith nach Anspruch 1 oder 2, bei dem das Molverhiltnis von Siliziumoxid oder Germaniumoxid zu
§0 Aluminiumoxid, Galliumoxid, Eisenoxid oder Boroxid etwa 20:1 bis 200:1 betrégt.
7. Zeolith nach Anspruch 1 oder 2, bei dem das Molverhélinis des Siliziumoxids oder Germaniumoxids zu
Aluminiumoxid, Galliumoxid, Eisenoxid oder Boroxid etwa 30:1 bis 100:1 betrégt.
65 8. Zeolith nach Anspruch 2, wobei das quarterndre Adamantanammoniumion aus einer Adamantanverbin-

dung der folgenden Formel abstammt:

14



6. Zeolith nach Anspruch 1 oder 2, bei dem das Mbl verhaltnis von

Siliziunoxid oder Germani unoxi d Al um ni unoxi d, Gal ”' mm

Ei senoxi d oder Boroxid etwa 20: 12%9 Qgibﬁeolél)etragt 7. Zeoli I' Hj""“m””",
Anspruch 1 oder 2, bei demdas Ml verhaltnis des Siliziunoxi ds oder" -

Ger mani unoxi ds zu Al um ni unoxi d, Galliunoxid, Eisenoxid oder Boroxid etwa

301 bis 100: 1 -betragt. 55 8. Zeolith nach Ansprm&t‘“g yvobg gas

quartenrre Adamant anammoni um on aus ei ner Adamant 4nver1b| d%mg

f ol genden Fornel abstammt: 14 NQ (YLl , Y2, VIR (a) RR R3 R_2 10
worin §edes Y, Y2 ggd Y3 unabhangi g vonei nand % ied]er es Al kyl ist und
der e Wasserstoff oder

A6 ein Anion ist, S nicht nachteilig f = g des Zeoliths ist;
und jedes Rl, R2 und Rs unabhangi g \Bmefnan

ni ederes Alkyl ist; und 15 1 4 No ( Y3, Y2 *Y3) AG 20 (b) R6 R5
25 worl n jedes R4, Rs und Rs unabhangi g vonei nand®&; ei n Wasserstoff oder
ein ni'®deres Al kyI i st, jedes Y| Y2 und Y3 unabhangl g Vonei nander ein

ni ederes Al k | yn ht nachteil i di e

Bi | dung des.. “ g'g orgR S5 (it HndpA W'ﬁt Ha%?rﬁ‘rel
(a) j eges sggo N de gj ¥ '\s/‘oﬁ'é‘f(ﬁ?% %j %% @%t%%“ﬁ’@éﬁ Verpignder; ein - A
OH odgg ei n ogen 1 st; eS R, R2 und Rs Wasserstoff ist; und in

ander ein Methyl oder Ethyl
und Rs ein Wasserstoff

Formel (b) jedes Y., Y2 und Y3 unabhdngi g vonei
ist; Al OH oder ein Halogen ist; und jedes R4,
ist. 35 10. Zeolith nach Anspruch 9, wobei 2 ungq;{S o] e| ch sigid und

jedes ein Methyl !st; und A OH I'st oder 1. rﬁjch 1 oder

2, derzoel nen Ioﬂéhaustausch mt Wassersto Armtnl um , _
Se\H/enerdenmst all-, Guppe-1IA Mrall.. -V -I\/bt al l'i onen
durchgemacht hat. 40 12. Zeolith nach Anspruch {l oder 2, wobel

Sel tenerdennetal l e, G uppe-1IA-Metalle, oder Ggppe-VIII- Mtalle in dem
Zeolith eingeschl ossen sind. 13. Zeolithzusamendetzung, die den Zeolith
gemaB?®Anspruch 1 oder 2 und eine anorgani sche Matrix 45 unfaBt. 14.

unf assend: J Vansinandep gl Sierareretveis wiLh gin Adios iskadas et nashteiligs

quarternaren K flﬂ‘n ons, eines Xi ds ausgewghft aus

Alum Q«b ug‘ozfegllth %%L WObel n? %e I(a%g ((O \) d %ECQ?PJH

dar aus,
hyl

L st
M schungen geﬁ 1 §n
(c) Gew nnen dieser Kri sta Ie ge ennzel chnet dadurch

Y u
von weni gstlg‘dgg 4'©und é
35 10. Zeolith nach Anspruch 8, wobei Ys, Y2 und Y; gleich sind und jedes ein Methyl ist; und A° OH ist oder
l :

Ver f ahr en in ﬁ@?“}?‘eﬁf g% wnabhZingjg vemaisanges; ein, Wessprglet agry einavedaas Mkulish dedes

en

lﬂﬂp% 8ndVlet hd
t
eo?def %%%%?qea E "‘%ngr

11. Zeolith nach Anspruch 1 oder 2, der einen lonenaustausch mit Wasserstoff-, Ammonium-,
\/ Seltenerdenmetall-, Gruppe-IlA-Metall- oder Gruppe-Vill-Metallionen durchgemacht hat.

12. Zeolith nach Anspruch 1 oder 2, wobei Seltenerdenmstalle, Gruppe-llA-Metalle, oder Gruppe-Viil-
Metalle in dem Zeolith eingeschlossen sind.

13. Zeolithzusammensetzung, die den Zeolith gem#B Anspruch 1 oder 2 und eine anorganische Matrix
45 umfaBt.

14. Verfahren zur Herstellung des Zeoliths der vorangegangenen Anspriiche, umfassend:

(a) Herstellung einer wiisserigen Mischung, die Quellen eines quarternsren Adamantanamoniumions,
eines Oxids, ausgewdhlt aus Aluminiumoxid, Galliumoxid, Eisenoxid, Boroxid und Mischungen

50 daraus, und eines Oxids, ausgewdhit aus Siliziumoxid, Germamumoxud und Mischungen daraus,
enthilt;
(b) Halten der Mischungen bei einer Temperatur von wenigstens 140°C bis sich die Kristalle dieses
Zeoliths bilden; und

_ (c) Gewinnen dieser Kristalle, gekennzeichnet dadurch,

85 (d) daB die wésserigen Mischungen eine Zusammensetzung bezlglich der Molverhéitnisse der
Oxide haben, die in den folgenden Bereichen liegt: YO./W20s, 20:1 bis 200:1; Q/YO2, 0,15:1 bis
0,50:1; worin Y aus Silizium, Germanium und Mischungen daraus ausgewihlt ist, W aus Aluminium,
Gallium, Eisen, Bor und Mischungen daraus ausgewihlt ist, und Q ein quarternéires Adamantanam-
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55 . ; (d) daB di e wasserigen M schungen ei ne.Zusamm:
der Mol verhaltni sse der Oxide h e d.n den fol gende:! muml m’ u 1
Y02/ W03, 20:1 bis 200: 1; @Y@%i@%tﬁ‘s 0,50: 1; wori ’ H " Iﬂﬂll
Ger mani um und M schungen daraus ausgewdhlt ist, Waus Al umi nfunt Call5 ur
Ei sen, Bor wegubbsieiiungen daraus ausgewAhlt !st, und Qein quarternires:
Ad%ﬁant anam 15 EP 0 23t 860 51 1J1 11 1J111j UP
1,11 1114 WerfahrinLniiclo Ansphiich 14,5wobdledid alidsérige VISRUNNGHR! ZilinméhsotAd BbzugiicR der
wasser i ge Ndiedbitrisge dér 10idd tistadiena s Barsicign D)z iYOMG 05, der bibbore g, 1 )ississs der
OXxi des hat ,0,58i1ewérin Heus Biziven, Gawnanibm egd MiscidganPdibaus 2@gdwnit Sst, A0 Qusl Aluihivifo? ,

0, 15: 1 bi Gafium, Eisen(Bds@nd Misphwngen detapsmisgswbihizistuimd GCsin qeerteradresiAdkmihtaainmogen
daraus audyEihstt ist, Waus Aluminium Gallium Eisen, Bor und M schungen

dar aus aus\gewi hit ist, und O ein_quartenores Adanantananmo- niumon ist.
16. Ver f&n{eE#eRa0a5h ARSRciclE 9der dBewobel das,gsdemiie Adgasienaserpgniumion aus einer
Adamdht andiFABHTAIVARIung der foigarden Feymel stammts nant anver bi ndung der f ol genden

Fornmol stammt: N (Y1lY2,Y3)A0 151 (a) R3 - 20 Rz worin jedes Y1 Y2
und Y3 unabhangi g vonei nander ein niederes Al kyl ist und Al ein Anion ist,
das nicht 25 nachteilig fOr die Bildung des Zﬂﬁﬂiimzmﬁ)pﬁnd j edes R1,

R2 ung Ra unabhangi g vonei nander ein Wasserstof f,| oder niederes Al kyl ist:
und R4 30 1 J (b) 35
worin jedes R4, R5 und Rs unabhangi g vonei nander Wasiserstoff odor ein

ni ederos Al kyl id@)jedes Y1, 40 Yiy)r angi g vonei nander ein

ni ederes Al kyl ist; und AO ein Ani oR3i s&==0das ni nachteilig fO die

Bi;| dumg des Zeoliths ist. 17. Verfahron nach Anspruch 16, wobei in Formnel
(ay”j ades Y1, Y2 und Y3 unabhangi g vonei nander eif2Methyl oder Ethyl ist;

Al OH oder ein Halogen ist; und jedes Rl, R2 und Re ein WassOrstoff ist;
und in 45 Fornmel (b) jedes Y1, Y2 und Y3 unabh~ngi g vonei nander ein

Met hyl odd¥erirEeess|Y: Yg und Yy unpbhBepia vonsinangies jety isderpsAlkyl ishichd]Aé dip Anied ist, B nichtl Rs

ei n Passen@tipfip firsdie Bydung das Zaglthg rstnundHedsa Thr Belvnd Ry upabbénigigydoneing@darrein Y3

gl ei ch si Y¥pseaier; edgpaioderes Afkistyndj st und A OH odor | ist. 50

Revendl cations 1. Z6olite ayant un rapport nolaire d un oxyde choisi entre
| " oxyde de silicium |'oxyde de germani um et gl eurs n6l anges & un oxyde
choigj entre |'oxyde d'alumnium |'oxyde de Gal lium |'oxyde de for,

| " oxyde 55 de bore et |eurs nel anges i ey eqxin\g ri}p G 1,
caract6ri36e(§ir' les raies de diffractior des Nayons X 'si#* s: 16 EP
0 231 860111 11ii 1 liBi :

Rg
385 l
Rg
L worin jedes Rs, Rs und Rs unabhéingig voneinander Wasserstoff oder ein niederes Alkyl ist; jedes Y;,
40 Y2 und Yz unabhiingig voneinander ein niederes Alkyl ist; und A? sin Anion ist, das nicht nachteilig flr

die Bildung des Zeoliths ist. ’

17. Verfahren nach Anspruch 16, wobei in Formel (a) jedes Yi, Y2 und Ya unabhéngig voneinander ein

Methyl oder Ethyl ist; A* OH oder ein Halogen ist; und jedes Ri, Rz und Rs ein Wasserstoff ist; und in

45 Formel (b) jedes Y1, Y2 und Ys unabhiingig voneinander ein Methyl oder Ethyl ist; A OH oder ein
Halogen ist; und jedes R4, Rs und Rs ein Wasserstoff ist.

18. Verfahren nach Anspruch 17, wobei Y1, Y2 und Ya gleich sind und jedes ein Methyl ist; und A? OH oder
list. .
50
Revendications

1. Zéolite ayant un rapport molaire d'un oxyde choisi entre F'oxyde de silicium, I'oxyde de germanium et
leurs mélanges & un oxyde choisi entre I'oxyde d'aluminium, I'oxyde de gallium, 'oxyde de fer, I'oxyde
65 de bore et leurs mélanges supérieur A environ 20:1,
' caractérisée par les raies de diffraction des rayons X suivantes :

16



* ,C L M S * 2e d/ n 1.0 3,05 .29,0 20 6,42 13, 77

100 5 | 7.18 1231 100 7,88 11 22
47 9, 62 9,19 53 15, 75 sERP 23186981y 57 4 58”|mm1ﬂlmmnum
22 57 3,94 50 23,05 3,86 30 26,03 3,42 2

33 15 2. Zeolite ayant, telle q| est—obt-enue par synt hese et” a’l' &t at

dre, la conposition suivanteg éﬁprl%e pat [les rapports mol aires des

oxydes: (0,1 A 2,0Q0:(1,1 a 2|/03pR0O: ¥¢®3] @pllus de 20) Y02, M d6signant
un cation de nbtal alcalin, We{las2ches s |embrie |'alum nium |e gallium
le fers; | e bore 20 et |eurs|nBhangexs3t Y ®oant choisi entre le silicium
| e germani um et | eurs n6l anges, | Q788pr ¢s2nfad? jun K .-' 20 I on ammmoni um
guaternaire 3 fonction adamant apef68ar a&1%1|i $8¢] par | es rai es de
di ffraction des rayons X sui vant déd | |1/| 25
3,05 29,0 20 6,42 13, 7] 4712, 31 100 7, 88 11, 22
47 3071 9,19 53 15,75 :
5,63 27 19, 37 4,58 47 P 50 23, 05 3, 86 30 35
26, 03 3,42 73 26, 85 3, 1 |te suivant |a revendication
1 ou 2, dans laquelle Wreprb6sel et Y repr6sento le 40
sili CI%Jm 4. Zeolite preparee par traitement therm que de |a zeolite
suivant |la revendication 3, a une tenperature d environ 200 - C a 820 - C
4s 5. Z@olZéplite syany delle quiglle eseqbthn%mrowmheseas?&ntetat @ghyds; lascamposion fsuianid on
des rayons SPimégpanles rapagris| naolairah, fescaxydes : @0.1 2EAR0L1.8 @i 3/WMAOWeLst Pls 98i%ht i on
1 ou 2, daan°21 Mdﬁ%ﬂ"?’é 4 éa% Bfte! alling Wrdiantgholst egire, Fpluminiuny il galipme fsf; lefore

oxyd@ de % lrimdne aﬂ?ﬁs eppree iU, iprgermantymy gl lourg dnélpnges; @ AePrésentapt e de

&/0ou | ' oX '”B‘cﬂ“er W%%% [8e. | - j ter IIedenwron 20:1 A

200 1. 50 7. f'?égpgrd?s\/ﬁ'ﬂf ks airaé’ﬁ'fs ?’\"";‘L U 2, dans laquelle le
rapport nolaire de |'oxyde de siliciumou de |' oxyde de germaniuma |'oxyde
d'alum nium |'oxyde de gallium| R€xlyde de¢ fer}j ou |' oxyde de bore est
conpris dans |'intervalle d enviT@ap;30odga "ILl. 55 8 Zeolite suivant la
revendi cation 2, dans |aquell err#xi @2 B rnoguat ernaire a fonction

adamant ane est deriv6 d' un adamgntzage| dgs3f ¢ripol p: 17

788 | 11,22 47

9,62 9,19 53
15,75 5,63 27
19,37 4,58 47
22,57 3,94 50
23,05 3,86 30
26,03 3.42 73
26,85 332 33

30

\_/ 3. Zéolite suivant la revendication 1 ou 2, dans laquelle W représente I'aluminium et Y représente le
40 silicium.

4. Zéolite préparée par traitement thermique de la zéolite suivant la revendication 3, &4 une température
d'environ 200°C 2 820°C.

45 5. Zéolite suivant la revendication 4, ayant les raies de diffraction des rayons X figurant sur le tableau 2.

6. Zéolite suivant la revendication 1 ou 2, dans laquelle le rapport molaire de I'oxyde de silicium ou de
l'oxyde de germanium 2 I'oxyde d'aluminium, Foxyde de gallium, I'oxyde de fer ou I'oxyde de bore est
compris dans lintervalle d'environ 20:1 & 200:1.
50
7. Zéolite suivant la revendication 1 ou 2, dans laquelle le rapport molaire de I'oxyde de silicium ou de
I'oxyde de germanium 2 I'oxyde d'aluminium, I'oxyde de gallium, I'oxyde de fer ou I'oxyde de bore est
compris dans l'intervalle d'environ 30:1 & 100:1.

55 8. Zéolite suivant la revendication 2, dans laquslle I'ion ammonium quaternaire & fonction adamantane est
dérivé d'un adamantane de formule :
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EP 0 231-860 Si! HL531111 111/11 K ~~~~~~ td

N~~~ (Y~~~1,Y2,y YYAG R | _ (a) 13 R 1 I
chacun des groupes Yi, Y2 et Y. '?86%2%%% |nd6pendarmenﬂ’ m I‘IH”
al kyle inférieur et Al represente un anion qui n'est pas anacs

formation de la z6olite; et chacun des groupes R, R2 et R3 represente *

pendamrent, |'hydrogene ou un groupe al kyle m‘ﬁfe P BUL Y. Quel5 1R4
NG YI 1Y2, Y3) Ae 20 (b) Rs 25 dans |l aquejle Tha un3des groupes R4,
Rs et R repr6esente, indépendamment, 1’ hydrog R, groupe al kyl e
i nfesi eur ; chac*.lg des groupes YV, Y2 et Ys gnt e, ind6pendarrrrent un
groupe al kyle inferieur ; et A represente un 83~ qui, n' est pas nefaste

pour la formation de | a zeolite. 3&0. "'follte spii vant | a revendi cation 8,
dans laquelle, dans la formule (a), chacun des %zoupes Y1, Y2 et Y3
represente, independament, un groupe nbthyle olpthyle ; A represente un
grouffe OH ou un hal ogbne ; et chacun des groupes R, R2 et R3 represente

I hydrogb ansl lér';i dans HEOUDGS%H ﬁ) Cuné 6 e gn gro%e aIk P]&tg%uﬁ
reprGSent "’r i) mo ui' n'es § our ’glo % ; e} cha unég) 8te 35
un groupeRddzg’ nda % é %b% B‘y eﬁ\l‘ ﬁ sente
" hydr ogene |vant a re I ca ans Iaquel le Y1, Y2
et YV sont |dent|ques et representent chacun un groupe néthyle ; et A
représente un groupe OH ou 1. -40 11. Z6olite4suivant. |a revendication 1
ou 2, qui a subi un 6change dions avec des, S hydré) bne _ ammnigim des
i ons de nBtaux appartenant aux terres rar el ﬁuiﬁggéé Il A ou de
tawx du Goupse Vil. 12. Z6olite suivant A rev ndl catlon 1 ou 2, dans
I lel | e | es nmetaux appartenant gux t - | es 45 nbt aux du
Groupe |1 A ou les mbtaux du G oup€& %A T sont oy¢lus dans la zeolite. 13.
Conposition de zdolite, conprenant |la z~olitegsuivant | a revendication 1 ou
2 et une matrice inorganique. so 14. Proc6d6 deé preparation de |la z6olite
sui v&nt | es revendi cati ons precedentes, corrpr enant: (a) la preparation d' un
mel ange a ueux contenant des sources d un ion ammnl um uat er n%e a

f i rﬁﬂ“ ac“ﬂ R‘bﬁ'ﬁ ARIpSEntps P WYxyd
g)g(ngta: Flnu? s)ﬁlee;g ‘? fél‘§ 5? 9;1:8"93: ul| tgs. ? :EJ for ?tionfgh %:: Unegfoﬂleﬁ% )
ydg cho vaegen &t %ﬁ?ﬁ 7“8 %IB(EI Je rﬁ ‘leurs

M6l ANYES; 7@5hre sui an a( n&cea s Mhudty, dR! L‘Rué‘a ﬁch?H&er W 91 &4, i ns
140 1C ] ugg g%:éﬁ sl L Hld O e e J@%% B
separati ogy §ha€&dd§ ?fpes%r@(\et /Ry Jeﬁ\@seﬂ@ l'ﬁﬁirdﬂé{fe :Lgdans Iﬁ 7 1ch Qi B113

C . Mg& groupes( %), vh 6t ViDlopBaRte ARAEBLREaRAST, A QYrdIBE mEAYID 8S khy IO DA’ BhedeRENES
des gappoGd rokPaloM dutm halB§n® Xt @RBun des groupes Ry, Rs et Rs représente I'hydrogéne.

10. Zéolite suivant la revendication 9, dans laquslle Y, Y2 et Y sont identiques et représentent chacun un
groupe méthyle ; et A? représente un groupe OH ou 1.

L/40 11. Zéolite suivant la revendication 1 ou 2, qui a subi un échange d'ions avec des ions hydrogéne,
ammonium, des ions de métaux appartenant aux terres rares, de métaux du Groupe IIA ou de métaux
du Groupe VIl

12. Zéolite suivant la revendication 1 ou 2, dans laquelle les métaux appartenant aux terres rares, les
45 métaux du Groupe lIA ou les métaux du Groupe VIl sont occlus dans la zéolite.

13. Composition de zéolite, comprenant la zéolite suivant la revendication 1 ou 2 et une matrice
inorganique.

50 14. Procédé de préparation de la zéolite suivant les revendications précédentes, comprenant :
(a) la préparation d'un mélange aqueux contenant des sources d'un ion ammonium quaternaire &
fonction adamantane, d'un oxyde choisi entre I"'oxyde d'aluminium, I'oxyde de gallium, I'oxyde de
fer, I'oxyde de bore et leurs mélanges / et d'un oxyde choisi entre I'oxyde de silicium, I'oxyde de
germanium et leurs mélanges ;

55 {(b) le maintien du mélange 4 une température d'au moins 140 °C jusqu'a formation des cristaux de
ladite zéolite ; ot
(c) la séparation desdits cristaux, caractérisé en ce que
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conprise dans les intervalles: Y021W03, 20:1 a. 200:1 ; 1
0,50:1 ; Y etant choisi entre le gdéaql I e germani um et “mmpllwmmlm
W4tant choisi entre | alun1n|un1 I"'e"ga un1 le fer, |le bore e e Ss  «
nmel anges, et Q representant un ion ammoni um quaternaire A fonction
adamant ane. R lomelbtige (aGhux PatsBd N linel GdmipEstRA KnCtainie® tiesl fppdiie foldiresI syl oxdydes,
met-ange  aquetompAss 8dnel esUMErvAIesTD UG /Wi (a1 20: £ X [200: 116 @/Y0&10,158Sa 0,8@P O tétant1®HoRi I €S
des oxydes, em@ps silmiBRYBMiatiEmienb@s makiges W st 2hoiP &ddre I'Ahidiurs, 12 Gdlliudh, e féd YO2,
0, 15: 1 a 0, 56:bbre;et Murs irélatges,ed QIeprésmritant url ien hontuivuduatetnairegeibmtion agamatianb.eur s
mel anges, W6tant choisi entre |'"alumnium le gallium le far, le bore et
| eurs nelfarfysédé ediva® lappyendicatiomnd. dans ileguel 11§ mélange maustix wassédea trenedmpesition,
foncti on adupvende pardes rapportsonaliivesidps Hiides semitrige dang i iftervaties o YOHW2 @ 20652 2Q02ns
| equel | i o RmBHLAOSAAL S Sant P@IS&ewt@deﬁli'w deiearmpniughet leuss mlangeg.a ¢tant
adanmant ane cpisi faavwfllgn|nlg_ I3|\galli 2fe|y33 porg, epdeurs mélanges, et Q ripéeserganggp Jion

darfs Iadﬂ@PPﬂ“Sﬁﬂﬁﬁﬂ é@dﬁF giangy |y et YV represente,

|ndepend i nf 6ri eur ent e an'o ui

v est pats n&m jyf St aﬁgﬁgo %; & it b g Setitefos "Brdihes
Rl, R2 et ﬁa sen " hydr ogbne ou un groupe al kyle
|nfer|f ou 30 R4 1 ~~(y|ty2 y3)AG 35 (b) 6 R5 40 dans
| aquel | e chacun des groupes R4, R5 et Pe represente i nddpendanrent ,

| " hydrogene ou un groupe al kyle inferieur ; chacu¥® teg, ggou@eaey , Y2 et YV
represente, indépendamment, un groupe al kyl e infebieur ; “et A represente un
anion qui n'est pas n6faste pour la formation I hite. 45 17. Proced6
syivaed |a revendd gtlon 16, dans | equel, dang{la foymule (a), chacun des

g pes Yi, Y2 et h% repr 6sent e, %6pand roupe noéthyle ou
6thyle ; A9 represente un groupe CH al ogeng? et chacun des groupes
Rl, R2 et Ra repr6sente |' hydrogbne ; et, dans . la'formule (b), chacun des
groupes YV, Y2 et YV repr~sente, ind6pendanment, VR groupe nbthyle ou

et hyl & Ae reprGSente 50 un groupe OH ou .un hal ogene ; et chacun des
groupes R4, repr6sente h dro ene. 1%5 Proc6de suivant la_ .
revendi cat |d6?f 'iqfe"ecfa??é‘“ P%:(%J v '?%9" O'HT' PPREEMMP 1}{5’39’ :uf" 'B‘é%egg ent
chacun un 6#: E(riis repwga%, ind p{e\nj& l ﬁen hy£og ne ou un upe gléele in neur ou ¥
30
?4
®
(Yy.Y,,Y,)a®
35 (b) i { 1r¥20¥3)
Rg
{ R
o 5

dans laquelle chacun des groupes R:, Rs et Rg représente, indépendamment, I'hydrogéne ou un
groupe alkyle inférieur ; chacun des groupes Yi, Yz et Ys représents, indépendamment, un groupe
alkyle inférieur ; et A° représente un anion qui n'est pas néfaste pour la formation de la zéolite.

17. Procédé suivant la revendication 18, dans lequel, dans la formule (a), chacun des groupes Y1, Y2 et Y3
représente, indépendamment, un groupe méthyle ou éthyle ; A®* représente un groupe OH ou un
halogéne ; et chacun des groupes Ri, Rz et Rs représente I'hydrogéne:; et, dans la formule (b), chacun
des groupes Y1, Y2 et Ya représente, indépendamment, un groups méthyle ou éthyle ; A® représente

50 un groupe OH ou un halogéne ; et chacun des groupes Rs, Rs et Rs représente I'hydrogéne.

18. Procédé suivant la revendication 17, dans lequel Y1, Y2 ot Y3 sont identiques et représentent chacun
un groupe méthyle ; et A? représente un groupe OH ou .

55
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