EP O 265 018 B1 Description This |nvent|on relates to a process for
preparing bonded zeolites, amd, - Ey ﬁ I arly, zeolites bonded with
oligoneric silica. i5 Bonded ' ze0 es are known to have an i nproved
mechani cal resistance, which is useful for exploitation in various

i ndust ri desgtipaeesses. The production nmethods of the prior art, however, are
I npaired by the defect that the zeolite cavities are partially occl uded,
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hydr oxi dererartiallyt g ehereley thelraetivityrisicempromised200 [err] C and for a tinme of
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non-cal cin ;n es prepar ed hydr ot her mal |y and cont ai ni ng

amoni um or ﬂ'c&&héﬂ@ﬂ@&&h\!&b&@eohtes taculte P UxHandea Wit Brimorium iblse facul tative
pregence of anBREHGHEY dithp 280k FI6PERA InydidthAAIP shdlehiainiAg BmiGNUrRg: afkylBAEhium

di ametgr of f rcaumddchiontNil the kacttive prébenés MardhidhRM or SRYIaHirhdMUmOhydfkid€:) ARd | C
silica and an nalidgyd pprearmetenoi eV obuntl®, 1,3die per cent age by wei ght of the

zeol ite in saiwih st adubdus Balitiog of dligsmediO $idacand GV alkyidirenonioh aiydroxide] e pércedtaggbyrer i C
silica to al kyeightmb tHelreoliteyid Isaid sidey baingS@imd20%oto 50%0the lbelangtid efaligdhefdsilca t), 2,
and t he nol ar akgémmonim hyvgoxids in said solutioh ibgiogrdoinc0.85i toi &2 ahd) theamedar rhtisi efthd r om
0, 025 #0 0, 012ligomariaskilich o watepbakgyfrogn0,02h ¢p Q.0185. eeds ul.t ant mi xt ur e,

char act er i fewpidhy diyingtthegespliant medwrepased on: 1) Si, Al and B; 2) Si, A and
Ti; 30 chagptenzied inthat 3 Aepliledased pn:Sj and Ti; 5) Si and B; 6) Zeolite ZSM5;

7) Zeolite Z%8h NapdByng 35 8) Zeolite T, is used, in which the weight

ratio of thea)ﬁl f\b%‘l’rér}'lc silica to the zeolite in the mxture resultant from

stage ¥a) i< I’ 'r(flTé1 F¥5 t0 20:80, the 5:95 to 10: 90 range being excl uded in
n

t he case of d Ti-based zeolite. The al kyl ammoni um hydroxide is
selected a gieo"ﬁ(g, et,1aV| ng a [err] alkyl: preferred is 40

tetrapropyl ,y1d£ngm de, and anong the tetraal kyl orthosilicates
tetraekhyl org I}g&,t -,rcate I's preferred. The aqueous solution of silica and

al kyl ammnls%@%tf% hieK krdSvelghit r&fo%@ﬁv@%ﬁbop%nc@iﬂi fBltlYezdea% ift to Pt teSdMant from stage
orthosilicg® fdh 885 8FlatRRUMe $O5YS 16D BhgetidingdkdiBETHONS ¢iBe Y drsiXdnd eri-Bdsed
t enper at ur gsob, from 2 [err]C to 120 Cfor a tine of fromO,2 hour to 24
hours. Zeol thbegikykmmoRgma hyftdxRe Sis Z&uletfed f dnibiy Othése NRavihg &l ,3-05MalkylV Prefefred/ 661
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encaged wthdsilieatech ameduequs isglutish of@n Blkylignmehipeshydrotidesat @ tampetatue of GemR20¢ to 120°C
ni cr opshédwradimaatiram0.2hay wwrddthews.of from 5 [err] to 1 mm According to a
particul ar 4eeleschevipge rerP sizeef oM@ am @168 nmdeverseven prilinylady suiabjecien the erocestised
on Si,#Alas gyfipegahioke.ysed, whi ch has, in its anh drous and cal ci ned state,
the fol | o e Zﬁﬂﬁea?wmw@r E’Pcﬂ'Pce-‘??CFﬂ&H) P;sﬂeﬁﬂ in M fprogaings prg pnergeswith; gach
0, 0050, 2Mer Ry §-0-5i pridgpsand agedn "ARhaypg i °“E’r?é{'°’"?6¥" 1, f mm.

ording to a particular embodiment of the process def ed hereinabove, a zeolite, based on Si, Al
is used, which has, in its anhydrous and calcined state, the following molar composition:

anmoni um b
an

50
pHAIOz . gB20s . Si02 (1)

in which p is from 0,034 to 0,0050, and q is from 0,1 to 0,005, with the proviso that, for an ammonium-base
containing zeolite hydrate, the ratio of the weight of the water fo the sum of the weights of the water, the
s5 ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from 23% to 28%,
and the ratio of the weight of the ammonium ion or the alkylammonium base to the sum of the weights of
the water, the ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from
7% to 12%, the hydrogen ion of HAIO2 being at ieast partially replaceable by cations, said zeolite (1)
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E]ll on or the al kyl anmoni um base
rom23%to 28% and the ratio of

t he wei ght of the amoniumion or the al kyl ammoni um base to the sum of the

wei ght s of hatifig; ini pewderdd iRitecdiTXYEY difffadtispeétruin Vaith Blekdlb@ngEnaiatibiska@se and t he
cal cined and anhydrous zeolite is from7%to 12% the hydrogen ion of [err]

being at least partially reptaceagte by catir sard—Zeolite (1) 2 EP O
265 018 Bl having, inits m‘ﬁeﬁaﬁnﬁiﬁ%&%"% ﬁ?‘-?'ggps'ﬁi ffdacti on spectrumwith
t he if ol Isowi ng characteristifcs: LiRerQManar dvey stmoe, nh  Rel . Intensity 5
1,112 0,01 very stronjg 0, 398 *QP101 strosgr ong 0,/974 + 0,01

medi um 0, 634 0, 007 medj um 887445 0, 597 mediury Q7 medi umto weak 10
0, 424 0, 005 medi um tjo weBf34G G0 0, pmadiumtowegk gng 0, 381 0, 004
strong 0,373 0,004 str ng 659?7"10006 004| mediura forwsalty | 15

0,363 # 004 medi um O, BP0 EPP?J?H‘PJ’ gk 0,297 0,002
mediumto weak 20 and anlnra fs Jtru ?bltlng all the follow ng
bands: Wave nunber, cnferr]| Rel JLhten |ty 1 o 1230 weak 25

1080 to 1110 strong 890 fto 9% 1,,0' di u g weak 7 5 to 805 medi um
to weak, 550 to 560 medi umto strong. 30 According
to anotfier embodiment of th pr@ s.so gfl ned:Q Lelaeve, a zeolite, based
on - Si, Al and Ti is used, ich 0 oﬂog |ts gy ;oq,;bgkjnd cal cined state,

the fol I owi ng nol ar corrposn:

iswup to 0,025, with the
zeol| t exhyA3f 20 lofra B

T
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t
?PesPP‘ﬁT‘f"(?"'B"?'t'"PﬁEthﬂé‘i"@'ﬂ’fg R39S he water to the sum of the

up to 0,050, and ¢
for an anmoni um base cont ai ni ng

\J‘r L \rvlll‘vlr | AL A

wei ghts of the water, the ammpniumion or the alkylampni um base and the
cal cined and anhydrous zeoli tWaéemumb@mrQB oRebin@&s#y and|{ the ratio of the

wei ght of the ammonium ion o TG AL AMIICIM base tp the sum of the

wei ghts of the water, the 40 anjggs Qrodgn€ @l kyl armoni um base and the
cal ci ne# and anhydrous zeol jjte Igg %Jgéﬂ 7%t,99dﬁé,%wggﬁe hydrogen ion of [err]
being at |east partially repl acegglmeaé‘r,y Cat e to #edkd eolite (2) having,
inits powdered state an X-fay dgshid 861 0O mdamef rumwi fh the foll ow ng
characteristics: 45 50 65 3 450 to 470 medium to strong.

30

According to another embodiment of the process defined hereinabove, a zeolite, based on Si, Al and Ti
is used, which has, in its anhydrous and calcined state, the following molar composition:

pHAIO: . qTiO2 . Si02  (2)

35

in which P is up to 0,050, and q is up to 0,025, with the proviso that, for an ammonium-base containing
zeolite hydrate, the ratio of the weight of the water to the sum of the weights of the water, the ammonium

ion or the alkylammonium base and the caicined and anhydrous zeolite is from 23% to 28%, and the ratio

of the weight of the ammonium ion or the alkylammonium base to the sum of the weights of the water, the

ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from 7% to 12%, the

hydrogen ion of HAIO2 being at least partially replaceable by cations, said zeolite (2) having, in its
powdered state an X-ray diffraction spectrum with the following characteristics:
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EP0265018 Bl Interpl anar' di stance, nm Rel.ntensity 1,114 0,01 very
strong 0,999 0,01: strong O, éi;&zsé) medi um 0, 636 0, 007

mediumto weak 0,599 0, 007 nedi um?o Weak 0,426 0,005 medi um t o
weak 0,386 t 0,004 strong 10 0, 382

0, 004 strong 0, 375 + (664 ~St-ong 03 2—0061 strong 0, 365
0, 004 medi um 0. 305 0, olErPtanar dgiance oY | Pefiniopsity 5

0,299 + 0,002 medi um tjo wegki4anmd1 an | r]fveey sSRewhy spe¢trum exhi biting all
the follow ng bands: 20 0,999 * 0,01 strong Wave nunber, cm[err]
Rel U)tenm ty 1220 to 123( 8741t 00080 t d rhddiven styong 960 to 975

medi umto weak 795 to 805 G381 0007 0 wgamedhin to weak

550 to 560 medi um 450 |t o 49499 £ 000fedi nredpnsiowstkg! According to a

further enmbodi ment of the proc‘b?@*&@?ﬁ ned [hB¢dmHiaMete| a zeolite, based on
Si and Ti is 30 used, whilch th%as 0904 t s 4n¥¥9P® ous an@l cal cined state, the
fol | ow®’ng nol ar conposi ti qn: f rei M from P,OOOS to 0,004, with
the proviso that, for an emmrﬂ . % cort j°'tlﬂ ng zeolite hydrate, 35 the
ratio of the weight of thq waty 65‘ e sUnidid the weights of the water,

t he ammoni umion or the aljkyl af légé baseq 3@%&9 ci ned and anhydrous
zeolitg is from23%to 28‘% 5'3"6052"’“ io oﬁe - Wekght of the anmmoni umion
or the al kyl ammoni um base ot s—sum-of tHeweightsof the water, the

ammoni umion or the alkyl amoni um base and the cal ci ned and anhydr ous

zeol i te i28d #1Igffh Reghspestrard ewhidipe 8t e flpwing Pgade: anot her enbodi ment of t he
progess defined hereinabove, a zeolite, based on Si, Ti 40 and Fe is used,
whi ch fpas, in its anhydroup wﬁdnﬁﬁieﬁicmed %Hﬁt&zsutyt he flol | owi ng nol ar
conposition: [err] in which anmd—g—Tjs up to 0,025, wth
the proviso that, for an ajmo d@f?%f prﬁ'faaﬁ ning 45 |zeolite hydrate, the
rati o of the weight of the vvat% pwghl tJ %kwélghts of the water,
the ammoni umion or the alkyl aggppi ébg‘ ba>¢“ea,g dl ci ned and anhydrous
zeolit2® (4) is from 23% t o] 28%gsaadsebNe | FekimOf the wei ght of the ammoni um
ion or the al kyl ammoni um base t489 fohgrosun qfed,;,,heogq,e;,dghts of the water, the
ammoni um i on or the al kyla ...umu... basea +hke—eate+ded and anhydrous
zeolltelsfrom7%to 12% the i.on of c;L%err be ng at

1y A g oriosiman f the s el oo P 8 T e
B?Qbé?@dyé{dﬁ e ?sa@vkv‘:&'m"f e %P i D R o g

characterlrg%la ) @5 4 ) EP 0 265 018 Bl Interplanar distance, nm
Rel . i nt eds fﬁ 8 01 very strong 0,999 0,01 strong 0,974

0,01 ‘wherdh Q' |§lan 0.6&)@ t$ 0.90499% the provigsetﬁgt,%p a‘h%m%ﬁlfm-base containing zeolite hydrate,

35 the ratio of the weight of the water to the sum of the weights of the water, the ammonium ion or the
alkylammonium base and the calcined and anhydrous zeolite is from 23% to 28%, and the ratio of the
. weight of the ammonium ion or the alkylammonium base to the sum of the weighis of the water, the
‘.\,4 ammonium ijon or the alkylammonium base and the calcined and anhydrous zeolite is from 7% to 12%.
According to yet another embodiment of the process defined hersinabove, a zeoclite, based on Si, Ti
40 and Fe is used, which has, in its anhydrous and c¢alcined state, the following molar composition:

D
=

pHFeOz . qTiOz . SI0;  (4)

in which p is up to 0,050, and q is up to 0,025, with the proviso that, for an ammonium-base containing
4 zeolite hydrate, the ratio of the weight of the water o the sum of the weights of the water, the ammonium

ion or the alkylammonium base and the caicined and anhydrous zeolite (4) is from 23% to 28%, and the

ratio of the weight of the ammonium ion or the alkylammonium base fo the sum of the weighis of the water,

the ammonium ion or the alkylammonium bass and the caicined and anhydrous zeclite is from 7% to 12%,

the hydrogen ion of HFeO2 being at least partially replaceable by cations, said zeolite (1) having, in its
50 powdered state an X-ray diffraction spectrum with the following characteristics:
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0,599 | 0, 007 - nmediumto weak 0,426 0, 005 nmediumto weak 0, 386
0, 004 strong 10 0,382 0,004

strong 0,375 0,004 strong 0, 379263045 strong 0,365 0,004
medi um 0, 305 0, 002 medi um to weak 15

0,299 0,002 medi um tp—weak—ana—ar—+ftea—Red—spegt rum exhi biting all
the foll owi ng bands: 20 Interplanar distance, nm | Rel.Iniensity Wave nunber, cnierr]
Rel .Intensity 1220 to 1230 nealke 0pd80 t g vlyldhong sfrong 960 to 975
mediumto weak 795 to 805 neeownol o wegkstidbg

550 0 560 medi um 450 tlo 470974 £0,0nedi um medigd r ong. |I n summation, a

di stinctive feature of the |zeol 0.833 090nded |winediunploiwgakreri c silica, prepared
by the 30 process of the prlesen®589H8d8Ti on,| inediunhigtiweekg crystals of a
zeolite based on: 1) Si, Al ando438 *H)00s; Al meghem toiweals] S Ti and Fe; 4)
Si and Ti; 35 5) Si and [B; 6}3%&HMte zZ4MBN0 7) Zeollite ZSM1 1, and 8)
Zeol it e™T, are encaged witH eac 831‘h’é’P4by s*@‘gsr bridges and are in the
form of microspheres havind a dY’ " 4 of Oztt'iDPQ)mS [efr]to 1 mm the

wei ght ratio of the oligongric 3] o the ? I|te céncerned in the

m xture of an aqueous slurrly of ' )% oIiteme o Agddlueous sol ution of

ol i gone 5i c silica and al kylfanm, %dé '%%Iroxr dﬁre&ﬁﬁ#dv?a their preparation
being fromb5:95 to 20:80, tlhe 5= 0-10.90 range he' ng excluded in the
case of an Si- and Ti-based zeolite. Zeolites 1 2, 3, 4 5, 6, 7 and 8 are
prepared AelatrsResspeqiam yibitsgihte feleyingdpandss : 45 Zeolite 1' Under

hydg ot hermal conditions a silicon derivative, a boron derivative, an

al um nugp derivative and a n twagautﬁwﬁ ch-g rReCInth%ﬁxe ar g reacted, with an
[err] nmolar ratio of the re:rua1 gerTthgm106; preferably
conprised within the range toi}a to %‘ an [err]] nolar ratio of the

| 130 i+_|'+

reactants conprised within he r f f sro'% tté)wéSaQ an [err] nolar ratio
of the reactants preferably cor‘r%hl%e s t hi %Qge of from20 to 40,
possi bl g in the presence of | one ggpy, 0e a al kal i -eart h-net al

salts and/or hydroxides, with a4gp°a570 K r,,rdd,gmrt@wopg( erein Mis the

al kali- and/or al kali -eart hlretal—eattonyof—the re""* unt S smal I er t han
0.1, preferabl srraller than 0.01, or ual to ze ng)irical
formla of tH § distingt m e@ it °'[9@rn?r1° silsp nrrertaed y the
under | i #fe ® p "E'PY°31'°" b3 G fetas SF?ﬂ"te A% he ratios between the
various rea lan e e discussed, for alumnumthe Al 203 formis used, in
that it is .ng? Fl,rsual The silicon derivative is selected fromsilica
gel, silicag %Al kyl -silicates, anbng which tetraethyl- 5 EP 0 265
018 B1 |I|g |%nd§ the nmost preferred the boron derivative is selected

from borr c %pz£||tg|2gMI5he organi c derivatives of

. 7) Zeolite ZSM-11, and

o 8) Zeolite T,
are encaged with each other by Si-O-Si bridges and are in the form of microspheres having a diameter of

40 from 5 um to 1 mm, the weight ratio of the oligomeric silica io the zeolite concerned in the mixture of an
aqueous slurry of said zeolite with an aqueous solution of oligomeric silica and alkylammonium hydroxide
used for their preparation being from 5:95 to 20:80, the 5:95 to 10:80 range being excluded in the case of
an Si- and Ti-based zeolite.
Zoolites 1, 2, 3, 4, 5, 6, 7 and 8 are prepared by means of the following procedures:

Zoolite 1:
Under hydrothermal conditions a silicon derivative, a boron derivative, an aluminum derivative and a
nitrogenous organic base are reacted, with an SiO2/Al203 molar ratio of the reactants larger than 100,
so preferably comprised within the range of from 300 to 400, an SiO2/B2Q: molar ratio of the reactants
comprised within the range of from 5 to 50, an H20/Si02 molar ratio of the reactants preferably comprised
within the range of from 20 to 40, possibly in the presence of one or more alkali- and or alkali-earth-metal
salts and/or hydroxides, with a molar M/SiO2 ratio (wherein M is the alkali- and/or alkali-earth-metal cation)
of the reactants smaller than 0.1, preferably smaller than 0.01, or equal to zero.

65 In the empmcal formula of the material, aluminum has been shown in HAIOz form, to underline that the
material is in the H' form. When the ratios between the various reactants are discussed, for aluminum the
Al203 form is used, in that it is the most usual.

The silicon derivative is selected from silica gel, silica sol and alkyl-silicates, among which tetraethyl-



boron, such as, e.g., alkyl-borates, preferably triethyl-borate; the

al um num derivative is selected t lts, such as, e.g., the halides
and the hydroxides, and its orgafr#?&esrqﬁ\sla%ﬁl ves, such as, e.g., the al kyl
al um nates, preferably isopropyl-alumnate. 5 The ni trogenous organic
base cansilvateddithé st prefifed eLbiton Yigrivatvs (EseloPtsEHrdat Bddit cid Bidr tAd6rGdnl defVatNRE biu M
hydr oxi dBoron, Buch a8 e.d.LalkyRkiDraiqa) brefaribip Hicthy-tovath; i atl@inut défitive ik BQlediedrffon ¥sat i O
(wher ei nsafi&/Auch &scbigahecialides andhertiyioyidesS arkdhis drgaaic tdaniatives, Suchosspb.ps &he alldyt hi n
t he r angaurgihatds; prafe@bli isbryopyi-alymiedecr ably of from 0.2 to 0.4. The reactants
ar e \I_gact edhpyitregenqua bigamic brse gan kenguealiatammenioo fydrinddsdprefetabli tetrevepyl-ammomiugy
from 100hwdexid® [err], preferably conprised within the range of from 160 to
[err], at & mﬂeéﬁrﬁyﬁww‘aﬁi%hwrﬁe i psRdehey TPA Y9Pa Btiq (whargin T;?ﬁef detegplogylof
from 10 grpmanium) gthe eggtants i ?%"?eﬁr‘fﬁh'%lﬁeﬁ"%ﬁﬂmﬁ@drmid"‘iﬁe’ top PRAXQ-4b| y of
from 3 hour E‘* fegetans ﬂ&d?ag“’d Dy operetind st 2 jam Wiip the 'a%r%l"?’r‘ dH% t°a

Vi can Ty e Ao P o TED e oy
S % Foerey oL 19 15 0LE 5 114 e o Tt e Mo s

nltrogen%
react ant fa?é “Phan 100, preferably conprised within the range of from
300 to 4 g [err]molar ratio of the reactants larger than 5, preferably

conpri,s -\M—t-hln the range of from15 to 25, an [err] nolar ratio of the

react ant S fdder Ry &ERdAR | cYndRiBREd ém’b@:‘? adivid, tﬁalﬂﬁmrd%%ﬁveoin SR Gml &brilivel -0 MOT €
pr ef er ablitogdhdullofyalid) Badeadnd) Foaltba, fwith 'Eh 50,114 02 OmoldP 95 | oP fodbtanid Sarldr GRAMDE, Of
one OF  NMBreraBl leathprisocRthinGihe Ahdeas oM 00 1b- 408, A | SicAicd,Smad 48 fof 1Ny SHaBtidtelBer Wi t h
a nplar {bd 8rpidferstil tdnpivdacditinthd\ang® df 6m ab k@bs, an ANOISIOL malakAtid ofaif felictarkt al
cationy pbfelabl@ commieddowithin 5 Varde @F frdnt)807to Q00L mofdr prdterabNDWishinIREahgelof fréh B0 €9.501, oOr
equal t opassiblg.in tha prdsencervpiotid arahoré akdliv bl af alkaleartirierl safts and2dr ipdroMitias, s dbeen
shown i nmbllreM/{Si: rrdtiof (ehangin Md's thachikall-i and/ort dilal-edethb-ntetabcatiar)) ef ihalreactants smdlibrethdd
form Wheh prafmabtyssmalies tHae 0.0k ®@nequlldo zepd: | ous reactants are di scussed, for
al um num t Hreth¢ empifical formuiaj of the greatprialj guminvet has thednsshevmein the $AI0 arm| to unideding thed con
deri vas i the material d iadhecd 1P When ﬂ'ﬁcﬁ'ogbweeg ithej veripus tsractantrare HiRgupsed, fpr aluminsig
anong whihe Al Pelomyisupag) in thet it is igtreosi usuglhe nost preferred; the titani um
deri vat i ve The;silicep gerjvatiye fis talected) fom siligasgel, §U€%s°é§"d alky ilicates, ameng) whigh detrastiivk ¢ he
organi c EI'é’F‘P\}%l'thF \9’é’§t RB?ferfef’t'Q?l F"G’l’h"“ Q%ft‘!ﬁ“’%tés sejectad from, (i, splts, F‘tcﬁﬁ%lteegs’ th‘:i)'Paé‘feé'r abl y

triethy ‘?/%tF *'frgat r@@f
such d ggg{%uvf:é it B o Efﬂu sq 4 Psgi f@%ﬁﬂs oM o ves,
f]:J'??OSZn é & hltrz @%ouéF éc él;s‘g ﬂbrﬁée?an alljy f %ﬁ% rox é ag%ly ée"%rlaﬁj%ﬁypgﬁrﬁong
tetrapr Op m Shitnf Rydrdxide Qéés%dttﬁé PR 6) ati (WHBARin UFPANY AEiRlo

used, gf hgmhé&i )oir ?cht %@Eo‘?ﬂpﬁsez%wrthﬁ %5@&&@:936?1 “to P Preféi a0 irbib.2% 0.4 ﬁg
reactants 'Tﬁe FabiRttd &8 Jeableli By dpdritfg 'aP R EtnpBatufe’ &mpﬁse& witfin the rRged? 'ir@rh'ﬂio f
from 0. 22400 Goréterabhomphssatifith the Rdnge bradmt 180 12160 O &t &t BenpRbeddwithi ARQAERS bff ©
conri sefonvb tdaNprbf@bly afveben W10 f12,@AA HPDtiherabdhigtlom 110G 166 aBYsYpreiorEmly oM 3

wi t hi n t herstengrouef from 160 to [err] at a pH conprised within the range of
from@Qeto 14, preferably of from10 to 12, and for a tinme ranging froml
hour to Bediwys, preferably of from3 hours to 10 hours. 40 Zeolite 3: Under
hydrot hernal conditions a silicon derivative, a titaniumderivative, an
iron deri véwqréwarﬁtﬂerma'nmnﬂl@fger?oa@%rdgra' aive. ®Aitpaiur rderivatives e dron \dprivativa rand e r |

mol ar r afifregepgus topganie baset %I‘Pltf%?‘c'le‘ér trant $igfFes@s mokr %PEWQB?WE‘%W dhag 5@ t h| n
the rdhg E’efG'Iab'Y CoMRrigeswithis ttﬁ)@"QE’aﬂﬁ 8159 10-R9P.can SiQe(TiQs raglaryraiia of W qantAnis;larol ger

t han 5, r‘f:% jped "é'ﬂ'"\ﬁﬁ'et 'FH‘Q? of E‘“r‘é %5 61' ”?‘1”5‘9? I‘!S"af @“‘23’ "‘%lf?a t@l*sr

nol ar ra rPfS'aUY c‘gh 's‘?de"é{g 8 "%P%Y‘I—S‘&(%) g ighjn; t ?Pf‘ o if 5°'f rom
1g to 10 é tlo (w erein M is trﬂz li-"an ?'rda €3] é% OF'I g{r\%lgrtt d/
the prssev%%fe th! %ué?ﬁh"ne é o
hydr oxI des Ar Ia tel;'lgl iré?\ l(a\é\,%gg 'FcheTOh?orrql (B)égy Im%r“ut%e

al kal i - eﬁ'.EtB 1 fGrﬁ'nt 'V\ﬁiga thg ratio Get&g‘eﬁctﬁéf"v |§us§' t§ are cﬁ% g’ g I%z(?r abl y
smal | er %mBuQe thapﬁ,smst,;sga,zero In the enpirical ftormula o?

material ,  ihe BidA UeaRe iS5 om i o1, fséd 3ol b Mﬂﬁk&t&dﬁem&{aa&m&h&ramnﬁrl al
s in gkl sifcaori hyRet drét6iveidtihé AENIEH LRENe isRiovBd ot the! SBIRC ERAS, o, Gndlhaidads Sed,
for ironaidigie PRRANB dofiVatliel f UGRGH, $udh tablaé.g.) bli-BraraldB, POBablY SetbihylF@RIE ithd CON
deri vat i aiémingin 8@ivatioé Bdelbdteirdii itsl sals, Bth as, Bigl, ittahalkidd orathenitdidsythe Rydrdxiaad, e,
anong whihe lorgbréd desiedtivas| suclbds, &g.| the alkidess t he nost preferred; the titanium
derivative is selected fromthe salts, such as, e.g., the halides,
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and the organic derivatives of titanium such as, e.g., alkyl-titanates,
preferably tetraethyl-titanate,; h%glzggbﬁi derivative is selected from
its salts, such as, e.g., the hali nitrates, the hydroxides, and
the organic derivatives, such-as, e.g., the al koxides. 6 EP 0 265 018 B1
The ni t r ogenfidsitREEHBEY &gdﬂﬁfbﬁsecéﬁ bbﬁn AIky1-ah i RTINS, PraferAbiy RSt RpyHam@bena bl Y
t et r apr opyydrasiggoni um hydr oxi de. I n case tetrapropyl -amoni um hydroxide is
used, the TRAldasa {SHRaprapyliatmowiti® edrbxideRé\ used, Gler EPAT /BIOY Iratio qRiERsK TP =Ofetrigicdyl-
react ant s awnoBiGiot ithd echctants [Bicomprised withingied réxige fof feom @1 tb 11 prefrabip bicffoa (o .40 f
from 0.2 to Thedeackants are iBaded nacHstigSat ar tempetatrd edmigedowithinathe rengeadf feom 100 to

t enper at urag0 e pyferablycomprisbd withinhtee raagecpd fram 160rto N180r G attaH2OMprEed pithsf the mbdeyof
conpr i sed fiamthio 4.tprederablynal érom 10 for 12nandl 6@ attine 1@OIDCSronat heur [pHe dagsrprefegably ofvirarhd n
the range hotrstr@pegs.t o 14, preferably of from 10 to 12, and for a tine
ranging from1 hour to 5 days preferably of from3 hours to 10 hours. 1o
Zeol i t e"4:Zepliediar at | on accordl ng to US-A-4,410,501. Zeolites 5: 15 Zeolites

based on Si and B o type; preparations according to
FR-A- 2, 429, 185 pafag?raa%rfd'r%e ”%fb‘g‘g”ﬁ? closed in FR A-2,526,414; and in

EP- A- 98 6421I g their preparation, reference is . made to the above cited
pat ent |te?§$ fe. 20 Zeol i te 6: ZSMS pr epar ation as discl osed by

Us A3, 702, 83 %E@Magﬁf g r%‘g;y gﬁghérﬁt% Wh-h.2l420 PECRA R O1
accordi ng clbSed i ﬁaAv - for thal rétr & refBrofits E‘%fah B the
accordr ng he foI | ow ng Exarrp es Il Tustrate the specific

pr ratlons of sorre of the zeolites used, and sone specific preparations
of e #EeWebvlites: W t h bondi ng agent. Exarrpl e 1. Zeolite 1 35 67.8 g of

Al (N03)3. OH20"is dissolved in 1,275 g of ethyl alcohol and to the

S0- obt ai ned ZSM-Bitpreparatibn A4 Bisclosed byt ¥S-A-3702886 e Raissat US-A-29.dded, wWith stirring
until a honbgeneous and clear solution is obtained. To a stainless-steel
vessel 1, 036it®7:0f dei oni zed water, 8,878 g of an aqueous solution at 15.5%
by wei gt of tetrapropyl-amonium (TPA ) hydroxide and 167.5 g of boric

aci d powder N1t Rrepgtign pevonding toAdS-B.MHKO7Shown, with stirring. Wen all the
acid has gone into solution, to this latter soI ution the previously

obt ai ned s#Pli#®f:on i s added, and the mixture is stirred, while being heated
at 60 C for agg%om rrate 4 hours and anyway until the hydrol ysis of the

e 1 -%ﬁ“g%g“ i b e ek FH 1A

renoved. The

8i 02/ Al 2o§p°°"T@E?pa'§I°6 0-5; H20/Si®2 = 35. The
So- obt ai ngg(a,ﬁaé] s charged to an autocl ave equi pped with stirring
eate ,- under 50 |Its autogenous pressure, at 1700 C, for 4

neans,
hours. %he dbﬁ%‘@rﬁ%ﬂ@s)ﬁﬁ Y GissoRediif 1oFd § AR R ald 6 trfé%%ﬁt&ﬁé&%ruﬁ‘oﬂ‘é%m g
car ef ul |y flictRefyEka & adébal WihsBRindntiCieHomBhcresls WRt dar soiulléh i Bitaneacd

SusiRENsi ON | o & @MlbddBE(bsal 2086 g Yt BdichzEE wateVVBBFES of @k Byuedds RBNitloh @N18X% bjpe
obt ai ned [WeRfitiéttetiaBropyafinbifiiin (TPAS tiydiofide EndMBIE Y dltbofbAYY fawdérdle Aargelth @8 d
It shows tordebgho@n, with stirring.

When all the acid has gone into solution, to this latter solution the previously obtained solution is added,
and the mixture is stirred, while being heated at 60°C for approximately 4 hours, and anyway until the
hydrolysis of the silicate is complete and the ethyl alcohol present is nearly completely removed. The molar
composition of the reaction mixture is the following:

45 Si02/A:0:; = 150;

SiOz(Ban = 10;
TPA /Si02 = 0.5;
H20/Si02 = 35.

The so-obtained solution is charged to an autoclave equipped with stirring means, and is heated, under
s0 its autogenous pressure, at 170°C, for 4 hours. The discharged product is centrifuged, and the centrifuge
cake is carefully dispersed in 70 litres of deionized water; the obtained suspension is centrifuged again,
yielding a washed cake.
A portion of the obtained product is calcined in air for 5 hours at 550° C, and at the end it shows to be a
zeolite having, in the anhydrous form, the following composition:
56 0.0098 Al>O3; 0.0108 B20s3; SiO>.

Example 2: Zeolite 1 with Bonding Agent



zeolite having, in the anhydrous form the follow ng conposition: 55 0.0098
A1203; 0.0108 B203;, Si 2. Exanpl %3’ %eﬁhl?tie 1 with Bondi ng Agent 7
EP0265018B1 The zeolite is prepa g %\ closed in Exanple 1, then 219 g
of tetraethyl-silicate is added, with vigorous stirring, to 234 g of

aqueous SOMHS k4dite G ploPirsPRY BBidsod HBMRin 8110 ¥R @X9 ot MiradkiARildte V8 ia8ddh, wihnd

t he reaciigdidus Finfigy (e234Y & tabuebiCeolutin of SpyPdmiuke, hybioRdb at A5% £y walght, and

demi ner aihb zeabtionaitire iisSstitretdl il 1 thouriat 60 @ thes 9658 ioN Gentiteriguat wattk @Cadbiéd toat, brdr t her
hour. A sirgris $odtindedofor b SurthbrBoub R @lesresbjutionnsi thes s, Bside ghicl 815hg b 3he
cent i« uganhifpging kake of zepites| df Examnplef1, prepangul a8 aligve peic: Tantaiingase bydwelght sidl P4, 26%

cont ai ni gwadt tywateearng¥b%dly whight of 20le bys addedght of water and 65% by wei ght of
zeolite 1 iThe milkheshspenisien restiting fromsihe dispassionr ie Sed Vi angprayrdmver (MBO-ATGMEER idiskr | s
fed to aatepirsyinigl giclempatre) 3P0 QyrRieReit fogRerature Jaf L chamber @%meﬁﬁfr‘ &ehs@mmm e
300*C; otciosphergp pois ¢ twhick hayo gn @9’39?1@!?!13@?’ clopesied um- 1 5 m, conpact

m cr odpher d8e i RS g i eroechiei aputiipipder 2 Ne alpags Hldd'frma@ﬁ ”Bf“b%s@ ¢ am
10 ThE ha‘f’(ffﬁy PB'B‘EFE’P’e d% h‘h'r "’t°6°"3’°rfin° ‘E""‘UWH’@?’ from s 1o @kAOR ey e,
and i s he% s'la?)d ‘X}P dU#" st ay at that tenperature under
N2, the ° . a%cgf V'"?U‘P e??mf’?sg'ﬁ? N2 to air, and the product is
Ieft st an |ng2a3’ h P tws hours at 550 * Cin air. The obt ai ned product
has the | ar conposition: 0.0088 A1203; 0.0097 B203; Si 2. 16
Exanpl e %9@!-@2 27 g of al um num i sopropoxide is dissolved in 5,400 g

of soluti 6@ %Jaﬁm%u/ﬂ\b% Mﬁdxﬂbtls @fsolv&f ih 3ROSR % solmnl'a‘#%‘ ByYved dm(bfdtaraBI%le-

Separat ehymo ro% ete raethyl-orthotitanate is dissolved in

tetr ae& hyl Sﬁpbdrdtéhabm g Mélrabthyi-Sritfthnble iO BissoRedil d26D § & tdtlasinyPeifodiePaha tHGIutiod t h
Stirringis addea td @6 prlolidud @ndTwiR stiiragl S heated up to 50-60 *C, always with
stirring, URé rdsultingSmiRigleds péedericupSio| 50160 OT) alviay laitta stiing, uriting Binglé-Phasd) Solution &f
wat er i Somakedcthen]10:008 oe dfiviatar seddegol uti on is charged to ah autoclave and is
heat ed, undbe so-¢tdained tsalgtion drusharged: Dsabragtociave 28 is HbABd, lu@er fto putshelus PEssuie; et
produe¢ tHOsSEHer4gwdrsf rom t he autocl ave is centrijfuged and washed tw ce by
re- di sper siThn pepriebt clispharded (igat he autoctavp dy cenbsifiged anchwasheds tnicd kyeretdispéreige andak e
i s cal ci eraiifugaion A pariipn of tha ashed gentrifng cgke ig gricingd in pikfoph Hours at SRS andatite o
zeol i te PRV shes tp Re @ prolity hipwingr ip the aphypligys TorHe the dllpwing GemPesBBOSi ti on: 0. 0081
A1203; 008082 AkBy: 89250 DzFi0z3) Exarrpl e 4. Zeolite 2 with Bonding Agent The

zeol i £ d,as le 3, then 320 g of of tetraethyl-silicate
i s addedkém'l{‘)f[i ?ﬁﬁ?&fghbﬂqdf"ﬂ- to 340 g of an aqueous sol ution of

|
tmez({ﬁerOEtYTh%”;gPQ ’aé@o{?g“ Eﬁof K Xzo"F dﬁ?ﬂ/é Eégddeﬂ%h'algg;%er -
|

i

added., aragﬂ S Jsge [is a eﬁ Lot tg,m on is
so obtai dsturr Ll R . I'S care u spersed of the vvas

centrif UgatA‘ Mar &ilutlon |s%€iﬁﬁtaﬂsd MHI&& 280 gk @Q&ﬁl@dﬁlsﬁeﬁ'séa' of HeARRrbaaBRAMEgation
cong ai i Bgie IPeobike VEArEHIed AE cibEdsed aBe, 28RNy %2 1tY Weightf of WRAEEnd 8AIby0RSEH® bt

zeol 1t e Qaterddhd 65% of BRIiteR| Ky suspension resulting fromthe dispersion is fed
to a spray-Tes yiky §usbenibrA\ideiMingremOinhs ldispditichis 2&1 fo d SPrdtdr@r (NIRG-APOMZER Idfk-

300' C, ostbrhiedr; ialetr ait omparatarb 130€° Cl 2(eCair GBinperbiess 180 O ebaber difmenr, 1. TN PaBkact

m cr os phwicesphees hejingdptained endlich Wive e averege diametercleseig@0 dmanet er cl ose to 20 am
The at om zdte pieroidedcrrodust i hargge t & wuffie ynderfd ke aimeRphereyandds baated Up faeF50 ° Grfiter s
heat ed up 2thepr 5P a it tensneature; the amhe@tiagfa@@“wtwaqd froamitectp 4. and the preduct is left

at mos ghestanding adyrineriee haprstalpI9SE ifailom N2 to air, and the product is left 45
st andi ng_a Th¢,pRiainee progist h%fd'?esfolwmss'elar @mMpesitigl:r . The obtai'ned product has the
f ol | owi n&o%lAhpa'é’@ﬁ%oE% PG S

Example 5: Zeolite 3

This Example illustrates the preparation of titanium-ferrosilicalite.

20.2 g of Fe(NO3)3.9H20 is dissolved in water, and from. the solution the hydroxide is precipitated by
means of the addition of ammonium hydroxide. The precipitate is filtered off, and is washed by being re-
dispersed in cold water and filtered until the filtrate turns to neutral. The damp hydroxide is then dissolved

55 in 2,700 g of solution of tetrapropyl-ammonium hydroxide at 18.7% by weight.

Separately, 114 g of tetraethyl-orthotitanate is dissolved in 2,080 g of tetraethyl-orthosilicate, and this
solution is added to the previous one, with stirring.

The resulting mixture is heated up to 50-60°C, always with stirring, until a single-phase solution is
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0.0073 A1203; 0.0225 T102; Si 2. Exanple 5: Zeolite 3 50 This Exanple
illustrates the preparation of titepbéﬁﬁi’ﬁé silicalite. 20.2 g of

Fe(NGB) 3. 9H20 is dissolved in wate the solution the hydroxide is
preci pitated by neans of the addition of anmoni um hydroxi de. The

preci pi t atyBtainsd; tHeh, 500@ 6L Swbier igBdlied.Ss Washed by being re- dispersed in cold
wat er and fi tHeeSo@Btakét sdiutibrN® chargddrta b altdtiadé aridos Redtdl alder ithtogehols prysdirexdtde
is then diwsad,wedhbbs.in 2, 700 g of solution of tetrapropyl-anmoni um

hydr oxi de at THb8prdddchgischapahfrom Separcataa Ig, codiiiidged bl viastiod deich bl redisfoedontaadat e
I s i ssel weatrifugatiéh, 89Ortien af thetwathed etritrifige cakeliDealdned ntair 4 haurs at §50 9C, sod altfiemnd its
added t o tshewsgde ba/h gaglite baving, invihe lanhydrous fonmg the Tfiewingewmbaesiioy mi xture i s heated
up to 50- BP0Z5 FeaDaQP208\i:hSiOs-i rring, until a single-phase solutionis 8

EP 0 265 018 B1 obtai ned; then, 5,000 cc of water is added. The so-obtai ned
sol ution |§‘%M%Eg?€ﬂ"ﬁhwlﬂh?%fwatve and is heat ed under its aut ogenous
pressurlé’ at urs. The rg uct di sc ed romthe aut ocl ave
is centri fu

’ tr hy telsad ed with yigo
& Pand St” ?ﬁwﬁ%ﬁ%ﬁct "rgor& 5r<rr;'nsrfﬁj;a"d* e g iﬁ S

22& Tf"e! g"“@:ﬂ cfs ”A%Sﬂan ik 25 m g .%%“gﬁ by d feaibéﬁsz Fﬁ& off c9<e
then 162 gi.sh 3S |cate|rgaded \‘/'vrt vrgoroug strrr'rngto g

of a sol uti Oﬁ\e%.rkyehrpawdaprxéumﬁmaﬂItm.a%ero% 188 18 shrayRigr (Nmogbrowzerdd.&me
resylting dimidetlifotial térhgoFaturdiaoh - BOMetatr tiRperdtare 1302 0; chéMBor GlisfHeter €5 1nt) Cécfphdt €d
water ig aﬁtdesi;heraéwnrg laBtaifidd, Whithavd &h dearRde didmietof E6bedo Soiih.ner hour. 15 A
cl ear sol uti e dtdnize0 prabiichistRdlgedité & tutil utdar anlh Bmosphereddnd fisHehigd G B (560 02 alited f

t he centr id2/gbi stayat takempdratare,chd dt@ospherg Isgednatigl tuirdd ¢hors Ok Esahclarailtita/groduct is left
cont ai ni ngtdBdiadoy furtier tlothow$ at BBES,C iAGR6 by wei ght of water, and 65% by wei ght
of zeolite 3TheThigined preducishas the frdiovdng qompesition:ng from the di spersion is fed to
a sprayadr,08es FeaPROOBEAM-Z8IR..di sk- atomi zer; inlet air tenperature 300 * C
outlet air tenperature 120 C, chanber di arreter 1.5 n, compact 20

m cr ospher®2ampeffgolimt ai ned, whi ch- have-an average di-aneter close to 20 am
The at om zed roduct i S char ed to a rruffle under an N2 tm)there and is

At ospht to&* ot e ?araeea ‘Nf %“g b sy o B 39 o hﬁr'éﬁ"a‘*’
2t gﬁ;?ngr ad;ed $ﬁtﬁ1 ?&I{& aqléle[ou;% 'ﬁ] % i v{elgaﬁlgéaqr RIPRY lb jr%raonbrgn (gf’:;:l
xt
ﬁ

the fol o m@e&hgﬁ”é%% EaJZ o Iﬂe % '"°“ el i esYr 535% u %d

Zeolite 4 L] .rcsung 5 E ?ﬁyig i§ 1

of US p t%h d fr%m shed cflgﬁ cglcr -fay %FFF‘ Ss show

char ged tQha@nF%Xr'EaﬁP&mQh@a‘ﬁt% ea er, 137 of tetraet trtanate

firstly, and then 7,310 g of an aqueous soI ution at 25% by wei ght of

tet&g,gipr opyﬁxa,amrzeuﬁa hyﬂf&na.@b&@me added with stirring. The reaction

m xture i sTKept~sCirred approxinmately 5 hours at 80 C, and then

dem ner al i zethevunbig is remebdesd, in (ERarhle 7/ 1en/ @Fa goof adtrastiydeilivateBtadded, With Vigdrdues.

The obt ai rsthtingyita(1305 @ of aqudvas galdtion ©f ivameryEamingniam tyddxides atl B4 by twaigbli agl 1Hhe

days at 17yt mixther is istiredaluicog@t0 € Yrne t.820rgof dbminerslizpd watbrl is pdred.ind ¢tirBdy is

di schar gecoftingadh atfrthehouoc| ave is washed, dried and calcined at 550 C. The

X-ray and |. Relegrrpglutionds sa pligiped Hate which 1§00 ¢ iscgatefuty dispersed of e Zeoﬂﬂanﬂ?t%"ee as

Zeol i t e®4 UlﬁF'PWdeﬁ@F‘H'Q"Agent 40 The zeolite is prepared as in Exanp

7; then, 70ng 'B’fkytsé?PP%Fé’E‘ ulting frpr a'Feed'ng’sQGd%Gd t%\FtsH'aYIP"@Mr GIRO- %‘iqw;ﬁ':h Sk't 0
a

395 g Of s[qures being c:tlamed w:g(r)relgv n a@gge |ameter close to g}'mn B%d[fg‘eﬁf if% W

wei ght, he atomized product is charged to a muffle under an Nz atmosphere and is heated up to 5§50°C. After
50 a 2-hour stay at that temperature, the atmosphere is gradually turned from Na to air, and the product is left
standing a further two hours at 550° C in air.
The obtained product has the following chemical molar composition:
0.02 TiO2; SiOa.

55 Example 9: Zeolite 5 (Boralite C with Bonding Agent)

Boralite-C zeolite is prepared as in Example 14 of FR patent No. 2,429,182; then, 562 g of tetraethyl-
silicate is added with vigorous stirring to 600 g of solution of tetrapropyl-ammonium hydroxide at 12% by

9



resulting mxture-is stirred 1 hour at 60 C, then, 1,620 g of dem neralized

water is added, and stirring is | further hour. A clear solution

is so obtained, into which 1, OOO%SIH%&(LﬁggquI |y dispersed of the zeolite 4,

obt ai ned as 45 disclosed in Exanple 7. The m | ky suspension resulting from

the di spgéigHt,ARd thd résaflin g Rix@reSP tfiesd 9 my@rat 6ANICRed\ BUbA & GRisrindlatized WatSl i§ Qdided) NI et

air terrpa{d@i.mﬁ@;sa&)mnue a fusmérlnglr, @i r tenperature 120- C, chanber dianeter 1.5

M, COnMpactA ¢Waf EERIPN & RSobkeiledOnto whidh NAShH g Whiardfull AiéPorstd o WelphgRdush prapdral

cl ose t oBafitatreeolitae at om zed product is charged to a nuffle under an N2

at npspher e Tas ehilkys suspaibiend resting drobwSthie diSpersidnt iefecc a gpra-dneti (NIBO-AYOMIZER fustc-

t enper at stomizert inlet @it lemperéiae S00 °C; gutlati siatemperatune 1@0° G; ichambhi2digrastari 15 ma kenabte

product micrdsphietes beiagebiaingd.avhict hava @n averege tigeter clese 880uUMC in air. The obtai ned

pr oduct hagdhe ptemizes| Aresptrigicheigedio@dhufiiepindar ap Nerpimesnhpre jand ig heated pp 2350 . @fter 55
anpl e 92hpwtaytat that temperafire tuader Naj the, aBtS’PR!‘Pfﬁgs pgeysty tumed £pm iNe- teaaiitiee | s

prepar’édpfa?,”q'ﬁ'eﬁﬁ'&ﬂﬁmgé‘fﬂrﬂ‘eb?mm%?%f;“mr 2,429, 182; then, 562 g of

t et r aet hy| -The piigined prodyct hagdppdfioning FEAY¥Nous stirring to 600 g of sol ution

of tetraé s_aftoni um hydroxi de at 12% by 9 EP 0 265 018 Bl wei ght,

and the Egsul t%@@ gture is stirred 1 hour at 60' C, then, 2,460 g of

dem nera s added, and stirring is continued a further hour. A

cl ear "Sol Uty qfgh$ §%n Eﬁ Q@ﬂuﬂoﬁ 3} B psﬂnﬂ“ gﬁm o ecar{at/uhb ol dipfuied of
the prewsw.lédoydeors%aéoe el "the Gk shurd is kept RGNS S
resul ti ngea{,,;gomlgggm @&%ﬁing; fed to a spray- c?ryer NI ROA OM ZER "di sk-
atofi zer; itglutobRined k&R 4ABY § R BEAdtHyl-siliRAtb Istldday Wumtsﬁrﬂiyaérﬂtd&sﬂ:lyh%gun@, until
chambej ﬁls}d?di;%’%@df colpwtdlland & QREIG-BRasdTbElitOS RNafed. TBén) ©,5000F 3t Aiineraif¥dGRteR®VE an
aver age gddedehe istifingds &oitiiuedCa ffther hB®. PeOst-obRMed BN, twhich hed1the GenEwikgdmolar
muf f | e ucskgosiiwn: N2 at nosphere and is heated up to 550° C. After a 2-hour
stay at SidAOes00;at ure under N2, the atnposphere is gradually turned from
N2 to ai FPA'&iIR £108; to product is |eft standi ng a further two hours at 550
C in abr H0M$i@2 sb0ai ned product has the follow ng conposition: SiQ2/ B203 =
4.5. Exaisshasgetio a Blelplsststeebrutpslavpoang i9iegted, with stifrindalqiederapesaiire efj 189" G pinder its

t et r apr op{eoeRAYPBIPRIA: RS Gioved tQatemzowden@'ege eAnditigng fqr (hLheHiss P PERRAE ischens
added wi £4¢led e gischayg e"’and the obt ai ned m xture i s ke t sti rred i f necessary
with a slidhe °‘H@%ﬁdlsﬁ' '°"LFB; ngld P? Be"f"l’fba“ geniifuastipns g | on
4,160 % Srandftrchonanlys oaders; %@a@athwameg £91IA Shawg tahep %ﬁ%i?"B‘? §P°H%at| ng,

unt|I 20 | nl ete, and a singl e-phase solution is obtained.
Then, Eﬁﬂ%&ﬁi%ﬁé Lt a‘T'—'&B«%& ter i s added, and stirri ng is conti nued a

e oo s TR B 0 0 300 Bickchpont ALy,

to a stajshisgsh aﬁJ ﬁﬁ"r*ngqg[':&ﬁ ey @ furﬁg hdu® WARAHhE Qolutibh t:é"allﬁ\t/édrtf)'caﬁ to l'a|5b dxitfately
tenperat e o> of C, under i1ts autogenous pressure, and is allowed to
n@,ﬁn undexio iﬁae@%ﬁmw lcloarofdfutidn0 2,090 §as! earetullyhdspaidb 61 BY Wvadhidd Ichiftitugeohed and
argg,dpare‘am dRbibsal MeEkafi@é ¥d.i on | s centrifuged, and the solid is washed
: by I e-461 SPEahe panél cdREing Spphosimatd D%y weiht df RevIiBOThErésalinginilid lsaspbrsion isofadloyss | S
~of the pemsjadrgy (MIRQATOMIZER Gfiskiatomizera ikt nie tbriperaiuch 300 0CySoutied alb @enaperdidd H20r gpe
zeol i t e. clizmberphagetbl 1.5 Fe.alompaet BicwsphareBoeiul ottpinedorhich 586 ay aeFage diameter closs to
tetraeth$dumi|icate is added with stirring to 590 g of aqueous sol ution of
t et r apr opy ITheptpminer inRuB GdananrNg tnepsphate. the aimogphere jstasadpally tirme frem ke Sa alfy andjthe
stirred Rrogustip lefistapding adfurthepwp hows 2l §B0 & ineir- derri neral i zed wat er

The obtained product has, in its calcined and anhydrous form, the following composition, expressed as
molar ratio:
SiO2/Al:03 = 145.

50 Example 12: Zeolite 7
To 4,050 g of an aqueous solution of teirabutyl-ammonium hydroxide at 40%, 50 g of aluminum
isopropoxide is added with stirring, and the obtained mixture is kept stirred, if necessary with a slight
heating, up to complete dissolving; the obtained solution is then diluted with 4,050 g of demineralized water.
55 To the obtained solution, 5,200 g of tetraethyl-silicate is added with stirring and possibly heating, until
hydrolysis is complete, and a single-phase solution is obtained. Then, 11,900 g of demineralized water is
added, and stirring is continued a further hour. The so-obtained solution, which has the following molar
composition:

10
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I s added, and stiqring is continued a further hour, while the solution is

all oned to cool to-approximtely Zg0§oq he so-obtained clear solution,
2,050 g is carefully dispersed of the washed centrifuge panel, prepared as
dlsclosed i n Exanpl e 10. 40 The panel contains apprOX|nater 70% by

wei ght of sieel.0f @.203he resulting mlky suspension is fed to a spray-dryer
(NI RO- ATOWPEEROg =@6at oni zer; inlet air tenperature 300' C, outlet air

t enper at uHeO/8®0 =C4t chamber di aneter 1.5 nm, conpact m crospheres being
obt ai ned, iswhargén tha\skiniess-slecbaulaglavel prhie heated cwithsirings 1o tamperdiire obt70 M. ueder jits
put Qg,nder apipgenpus presesd ead ds, lett lweden thesss granditians ifer 1§rhaursiathe putealave dsgthén engle2nd o
air, and tisehag8d.pr oduct is |eft standing a further two hours at 550° Cin
ai r. The obtHPqbiaings, yereationig sentrifuged, @ad the polif ipcwpshiad by o ;Rﬂsménq“i?ﬂ ugatipm At
f ol | owi ng t’@dﬁﬁb@lﬁfm anglygisr Qb dhoeRpwaass. rigtogtion phihg Galcirgd Splidrshossto-be 31 Z5M dhtype
Exanpl e 12%°Meplite 7 To 4,050 g of an aqueous sol ution of

tetrabu’f’y anmo e gt 40% 50 g of alum num i sopropoxide is.
added wi t IF E'Q&gm"teé ? -ngﬂned m xture is kept stirred, |f necessary

\chteE % |SL' g ﬁé&t gﬂﬁ;@%ﬂw&? i€ 84Ul %ﬁ off nﬁﬁu?é YA .r;o:’ ég%q&%sf ’E’ Ej!&gk E&j' S

sol uti 0}3 d ter seii &?Lr{&ysfrrﬁ f'c&ﬁi ded h?udﬂg' an\ﬂﬁl& e§$lt'1tfbﬁ ls'} vié@ | to

possi bl'y oty 257G | y r ol y5|s I's conpl ete, a singl e-phase solution
i s obtai ne umIfmrueaﬂ-aomQ@scgoaémedeirsaoaj &1 the? R&bnedPdehtrifube pa?.ads.dpare%rué disclodeki i g
I's conti NERginphe T2\l cheryligérsedTNe so- obt ai ned sol ution, which has the

f ol\_Oowi Ng nDiha fpakd egptamE bpgskimalely 70% ERnéith&er&ﬁeBTMe&tﬁEhM%ﬁ:ensmﬁO@fed 1PA

| Si 2 =200 sgray-dririt QNIROGATOMIZER disk-atdivider) ot tad témpmotaliire) BaBS 6; atietedir ampeadatlraveq - cand

I S heat ed chambeindignbetar rismg), campadt Imdcrdspirgeesrbaing distained, Whidhhats, anuwatage didetebclose to

aut ogenougopmessure, and is left under these conditions for 15 hours; the
aut ocl ave i sThelatornizerge pul dndenah i aradsphaye the affifvephetstiagradvellySuraquidioni Norto ais and the
cent ri f ugebduch jsdeft standingé fugher tvohaurd 8PSOYC in@ir.di sper si on and centri fugati on.

At the - ayThaiobtpinessolicohes.dmitll apisined s ahydropsiie the follewingghelar semskitiehe cal ci ned
solid sho A30p& HSZSM 11-type zeolite. 10 Exanple 13: Zeolite 7 with
Bondi ng Agent 690 of tetraethyl-silicate Is added with stirring to 740 g
of an aqu %b“LE‘%‘.‘Sﬁ of tetrapropyl ammnl um hydrOX| de at 12% and the

resulti gg mz,jtl‘ur qé.e ITr SI] 9 the on E%Oqég gééf t tll,zed

dem neraliz

whil e the tagcb r:sn %ﬁcﬁlg (9Ft°'t“o g%{érﬁgm madt e# e c ear
i sol osed fups gd"n eo,.i °'am,"'ﬁ.%m E&eﬁt’zc'% iﬂ*gﬁ%ﬁi s t%“gﬁ*ﬁ‘r"ﬁéj ofS

n amethylal dYox o ight
appr oxi gt eﬁep drbtefy, Y soBénOnbs argt? &|§s’3lvm ns 6kl &7673hr th)uk)éoﬁesmmarlarms
fed to a ﬁm@y s%leAfebﬂ) watepM zer; inlet airr tenperature

300.*C, out | Bis shluliont WaERREGE BtRS ar oﬁ‘d’lﬁlmjordilb amtgeandlstﬁmg Ras MARBIASE for

m QLQspherap@omtdggz Rdatsai ned, whi ch have an average dianeter close to 20 rm
The at omi ZerTHeSO-plbtﬁmddriéheﬁonaibdth hadingasgbiwviag cinp@sitidn®piobsed @s inclargatasiual | y
turned 4or ®i0MEO: > ®i%, and the product is |left. standing a further two hours
at 550 CK ﬁlQAI?!”ZIS The obtained solid has, In its calcined and

anhydr ous NaoBi@p =t ®48:f ol | owi ng nol ar conposition: Si G2/ A1203 = 145. Exanpl e

14 Zeol i {TMAZSIO; = 0.03;
H,0/8i0, = 20.8

45 was charged to a stainless-steel autoclave, was heated, to 190°C, and was left at this temperature, with
stirring, under its autogenous pressure, for 2 hours; then, after cooling, the autoclave was discharged.

The obtained product was centrifuged, and the solid was washed by re-dispersions in water and
centrifugations. A portion of the washed solid was calcined at 550°C for three hours; when it was then
analysed by X-ray diffraction of the powders, it showed to be a well-crystallized T zeolite.

50 The washed, not calcined solid, was exchanged three fimes, according to the known techniques, so to
exchange with NH:" all the exchangeable cations. At the end of the last centrifugation, a damp cake
containing 85% of solids was obtained.

Example 15: Zeollte 8 with Bonding Agent
55
550 g of tetraethyl-silicate is added with stiring to 590 g of an aqueous solution of tetrapropyl-
ammonium hydroxide at 12% and the resulting mixture is stirred 1 hour at 60°C; then, 2,400 g of

demineralized water is added, and stirring is continued a further hour, while the solution is allowed to cool to
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30 A T zeolite (D.W Breck, Zeolite Ml ecular Sieves, J. Wley & Sons
Ed., 1974, 288) was syntheti zed accordr gﬁﬁto the process as disclosed in DE
patent No. 3,139,355, and was t hef Bt ed accordi ng to the process of
the present invention. To 4,500 g of colloidal silica containing 40% of

Si @2, 36Q , Wth vigorous stirri ng, of aqueous sol ution of

)}f\@éerﬂgéi . !
tetrameth ‘&ﬂmw P DS St (B o6 Lty gibrssd o ﬁ%n&r AClobringe pansl,
sol uti on NAs R LRSI iR Exdhoro, ving, I'n the order: 576 g of Of

KCH and 27 0eg L ikT S Shon st b 20 Brag iy (RO OBz 6 BB Bibt o
wat er: s Thinspefellird /8000 0; Nist ad6lfisbrdufe | 30R CPEHRMBSH dtehefdn €.5\M)! ddmiphc RiicPdsBherdsi Walng N,
and st r obiaiged\abictiRdve bibvarde bighetetps®w0i 00l Y 2 hours. The so-obt ai ned
reacti on m Rislikomizehid \put@dériae Nb @inlogphbiaOthe BtpSMbrb iisDgtaduslly irssiSHeh M:Sto 818 |aad the
rati os: 4tbdait(DétAEanding a kukthér, twihdutsi 80850~ Cn di2; Na/ 51 02 = 0.48; TMA /Si 02 =
0.03; H2A Si2 = 20.8 45 was charged to a stainl ess-steel autoclave, was
heat edre tQeIM80- C, and was left at this tenperature, with stirring, under

i ts aut oddsime forghetodowing ContracRing States;: AThBR CHaPECR, 6B4GR, iy LI, LWeNLaBEocl ave
was di scharged. The obtained product was centrifuged, and the solid was
washed byl rgpmcgﬁsé?r Sreppn0 j2pplitRd Pendogyith %mer"FF'L@a‘fq"l?F@"Q the gepstof:on of the
washed solid (de""ﬂ%?’bﬂ"l%sa‘t”%@b C for three hours Wnen |t vvas t hen

anal ys&d by > 79 spigcteddrom; o t he powder wed

vel | -crystalliZe "’T"agéB ) éd'°'§og°°"tes f?‘ﬁ' ﬁ%gﬁ i t ﬁ\é’lﬂ’ i d, _was
exchanged t hr ee {r:r?nrrfg mce>ur1er- tions, tef re enr:e HIZ u 2?$ amm;%gr%ﬁlw%%ié
vmthj\IH4 al | thed§ 'ﬁ§ E pre(a Fnet froé%prﬁlj '? t'fe '2’ ¥
centri jugation, h SGE € E ar d ,rréiﬁn ﬁnﬁ%ﬁ&d“ﬁ:g e
15: ZE81Tte 8 i L et ol bgné) It e e St
With stirring tOsiéc%Qo Qikfl mrﬁéhn@rﬂ%%%eﬁu ald{sbBfibnPein %ﬁ»%&b&‘?@db anammmnmano
hydr oxi de at 12%gaRslolighReric@fiitH th wWadr BBing 1,025 1050,0125,8Ad 1 hour' at 60" C then,
2,400 g of deg) meHIRbHAEtheieduldnt m&wadded, and stirring is continued a
furthezrs hour , chafattbred IRQhas @ kedlilo ®Bsed on:al | owed to cool to EP 0 265 018 B1
approxi mately 2ApsiCAlantiBp t he cl ear solution so obtained, 1,250 g is

careful |y di speysiel aad Tt he washed centrif.uge panel, prepared as di scl osed
in Exanpl e 14. 3T8ieTiraedfé;ti ng m | Ky suspension is fed to a spray-dryer

(NI RO- ATOM ZER4)ifigd At omi zer; inlet air 5 tenperature 300 C, outlet air
tenper®ture 120) &andBanber di ameter 1.5 m, conpact m crospheres being

obt ai ned, whi cﬁ)ﬁ%{’!}fézﬂf‘%verage di aneter close to 20 urm The atomi zer is
put under an N2 é?%%ﬁ?ﬂe Yeandt he at m)sphere |s gradual I y turned from N2 to
air, and the 'sleft st and nga

ir. i i i | r "a
R R F'S%m 5 o ‘U‘ e VT houhe g@%&e gfngs sing e'gg%dﬁ o "t?Bﬂded

W t h oI i gorrerl It Ta, corrprl sing the steps of: (a) mxing an aqueous
sl ur r
Ceol 11 ea.? £ 2ceer §g1j°§1949 i3 Wﬁ*‘h%%&“@%srﬁ of . Bfe R '@Q%"%'ﬁk%ﬂﬁcraﬁp
zeolitgs prepare ydr ot herna and cont ai ni ng ammoni um or al kyl am noni um
count er - cat pi46, . 4gaod hsiof acu}tatl ve presence of ammoni um or al kyl anmoni um
hydr ox- ides, and having a pore dianeter of fromO0,5 nmto 1,3 nm 20
W th an aquiaehich $as fibrh 0)030% 0005 ey isGromiol 1i 16 8,005) Ghith the Rldvigd MEETA &rl@Mmonium-
hydr oxi de, bdse cpasitiezaalite hipgratectheg)kitio off thé lveight @b thetwater o halisan ot the Wwgighte iofithe
from 26% t ow&8€the amenoniorh don ar el alkylaimmohiurg baserand tiwi dalcihed aral aphydydua izealitei isi from
hydr oxi de i #3% &i 28% @hdithp cavo lobthe geifintafrthd atmotiom Gnr teretkylammoniwh basert@the sum
of the weights of the water, the ammonium ion or the alkylammonium base and the calcined and
anhydrous zeolite is from 7% to 12%, the hydrogen ion of HAIO2 being at least partially replaceable by
cations, said zeolite (1) having, in its powdered state an X-ray diffraction spectrum with the following
50 characteristics:

56
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of the oligoneric ,silica to water being fromO0, 025 to 0,0125, and (b)
rapidly drying the resultant m Xtur characterized in that a
zeolite based on: 1) Si, and EBO%“@%BAI and Ti; 3) Si, Ti and Fe; 4)
Si and Ti; 30 5) S| and B; 6) Zeolite ZSM5; 7) Zeolite ZSM 11,
and 8) Zagploximgielj.25t@ used, in whi ch the weight ratio of the oligoneric
silica to tiiethéamal bdutibi) sé ldBaiRddX i 2802 g i€ SatbiligdispbreiTbiSthe washed c&itrd@® daddl, | S
from 5: Ofrefpatod26 dS€lesed taExim@bi14 0 10; 90 range bei ng excluded in the case of a
Si - and Ti Thé zesaitingz miyi $uspensign is fed .to [ar speaysisyen (NIBO-ATOMIZER didkatomizér; imdeairei n

t he\ zeol tetnperitars S00 *@n ofliet, airtbmparaturé3 1204 6; chamber diametari1h/&lmp eem@antdnicraspberaeibingt at e,
the\T'/oIIanﬁamg whish have@p ayeogp diameter clb@e fol20LOR * B23 . Si 02 (1) inwhichp

i s from 0, (Bajateroized jsGryB@nderzen dii2 gtmosphpredhe @masphese § o0Gally tymedh frorm Nz peraiyvand thet hat |
for an aPFﬁMiﬁll?ﬁs’B%ﬂifEﬁWWﬂh@\@%éﬁﬂ'Pﬂ%ﬁhydr ate, the ratio of the weight
of the water to the sumof the weights of the 45 wat er, the ammoni um

i on or?t {@img %/ nmoni um base and the_cal ci ned _and anh drous zeolite is
from 23%\38"32'8 P‘*é‘ﬂ'& IngFopiaqtige States ATy &Hx“%f“t%‘*g it NEAT or the

al kyl a ni um ba 0 the t.he ammoni um i on
or them?kyﬁ?z% 'gmgg odiei bl Al e SieR G ToS0e 8 e T s 1 rom 796

to 12% the :g};r 02 being at least partially replaceable by

cat i o, sai d FagLs oean& hy Sites] tBldion PSR i LG Aok " 2

di ffraction speqhhtiiindh m s*of{a IR Sych frormalty GRAbGHArFG étnuoaém-éénkﬁa’m
EP0266018 Bl apnﬁdafshrt%trﬁérxau%ﬁs in the fabultktRe blasantd GAMmBALML dr AiRyISFmSHRImAHyBRE.

1, 2&? g is car efaéls|dﬁdﬂévﬁu@@rp%dha%tei&@ow@%hﬁ%%mwl fuge panel, prepar ed as
di scl esed i n Exaiidlak adudous EiGtioh 86dkbdnmeRE silidalaky arSakyRAMSAIGH hdeoxfdedhet;saroamage
spray-dryer (N %-waibhl\df ZteR:etlits in-saitl @it Bing fromd 20% & 5098 thel me@estiatot biodeie’ C
outl et air tenpestied wrakyldmfdoniim hydawide ih seid aanetion beidg fror1P,05 AP areit tharnsiaraapher es
bei ng obt ai ned, oivhe oligoinericesilieanto avator iseing firdin0RS ©r0,0¢2508@ t o 20 I rm The

atom zer is [atrapidlydievingdive rbiitat mxiopher e, t he at nosphere is gradual ly turned
from R to archaractrizedirtibatgrendiiadesedoni eft standing a further two hours at 550
*Cinair. |0NV&AN#BI ains for the following Contracting States: AT, BE,
CH DE, FR GB*?)SER'a"Id‘F" Li, LU NL, SE 1. A process for. preparing zeolites
bonded wi t h ol$) ﬁb?"P(?%l lica, comprising the steps of: (a) mxing an
aqueous sl urry a zeolite selected from - calcined and
anhydbus zeol )b §1" Itat i vel y exchanged wi th ammoni umions; -

non-.cal ci ned %9 1 SagP¥ epar ed hydrothermal ly and cont ai ni ng

anmmoni um or %{‘Q mon? Um count er-cations, in the facultative presence of

armoni um o T O3 trd 16 Simor a1 o Soid 1R Bl Sriir PG 1B 7 OM
0,5 nigto 1, ’Sa &ms%toé}oxm thwsthit 2 9°% 391%;,%953&&%@ 2sb iﬂé”&t{;'ﬁ

silica and ag tammnl um hydroxi d he percent age by wei ght of
zeolite in said slurry being f_rom _20%te 50% the nol ar ratlo of ol | goneri c
silica ta ardcydsodtbRdihg 8 AIFr0¥hélen td BaitdIbaed i BOAI 41 B18asf i M81ahhydud ghd0, 2,
and t he nolcakingdastatd) the following molar composition:
: 40
pHAIO: . qB20s . Si02 (1)

in which p is from 0,034 to 0,0050, and ¢ is from 0,1 fo 0,005, with the proviso that, for an ammonium-

base containing zeolite hydrate, the ratio of the weight of the water to the sum of the weights of the
45 water, the ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from

23% to 28%, and the ratio of the weight of the ammonium ion or the alkylammonium base to the sum

of the weights of the water, the ammonium ion or the alkylammonium base and the calcined and

anhydrous zeolite is from 7% to 12%, the hydrogen ion of HAIO; being at least partially replaceable by

cations, said zeolite (1) having, in its powdered state an X-ray diffraction spectrum with the following
50 characteristics:

55
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of the‘oligorreric silicato water being fromO0,025 to 0,0125, and (b)

rapidly drying the resultant mxtUé

1529? 2@5501%31

characterized in that a

zeolite based on: 1) Si, A and B; and Ti; 3) Si, Ti and Fe; 4)
Si and Ti; 30 5) Si and B; 6) Zeollte ZSMS 7) Zeollte ZSM1 1,
and 8) Zeolite T, is used, r—r-eh—the—wed L#atruu t he oligoneric
silicato the zeolite in tHe'"WfWﬂF?‘aP‘?smtgéﬁ' Infepsih 35 stage (a) is
fromb5:95 to 20:80, the 5:95 to,i2x9@1r angq eeigtongexcl fided in the case of a
Si- and Ti- based zeolite. |.~y 0298x*0®1ocesy swoaprding o Claim1, wherein
theqzeobite based on Si, Al and@4ka9] in iltmedunhydrous and cal cined state,
t he “fol | owi ng nol ar conposi t| 06348 0|9PAI 2 |. medRPOG weakSy 02 (1) in which p
is from0,034 to 0,0050, arjd q 9397#08/7 0, 1 tfaequm'ﬂeawth the proviso that,
for an amoni um base cont gi ni n%%é@loﬁe hyldPediud topeak fatio of the wei ght
of the water to the sum of the g'tog of t|h&ongs wat er, the anmmoni um
i on or Phe al kyl ammoni um bds 04 al ciln %’B"Qand anhydrous zeolite is
from23%to 28% and the rctlo 3 Otvei gHt st’8'i’gthe amjroni um i on or the

. X (f . .
al kyl amoni um base to the qu 365 ﬁ;l ght S um; he wafer, the anmoni umion
or the al kyl ammoni um base cnd t Q%’oﬁé ned angk; ydyols zeolite is from 7%
to 12%,the hydrogen ion off HA Q%IOBJ I BIG i,g hl |y repl aceabl e by
catlons said zeolite (1) Havi-Ag—in—tis. pdudered-staté an X-ray

dlffractlon spectrumw th the fol | owi n

characteristics:

rﬁ‘g'PW'EH kandsice,

55 12 *C

L M S*  andpninipfsd gppeirupmexibiiing i the nm Rel.lntensity 1,112
t Q01 very strong 0,998 t 0,01 strong 5

0,974 t0, 01 medi um 0, B3&avk nbintidh) ém— Pﬁlﬂﬁibnsm to ak 0,597 t 0, 007
nmediumto weak 0,424 0, 005 1238 Tt o WEC}(K 6384t 0, 004 strong 10
0,381 0,004 strong 0,B73 1€ rong 0,341 t 0, 004 strong
0,363 t 0,004 medi um O, 304 b 0 @ﬁM wgak 15

0,297 t 0,002 medi um t p 5 @Nghsan :ﬁg@m%eﬁﬁpdctrum exhi biting all
the fol#ow ng bands: 20 550 to 560 medium Ve nunber, cm'

Rel .Intensity 1220 to 1230 W80 14380 tPn;L,ai;l,,qtostm,ggt,rong 890 to 920

medi um to weak

a0 3.

calcined state, the following molar composition:

pHAIO: . qTiO: . Si0:

35

@

Process according to Claim 1, wherein the zeolite based on Si, Al and Ti has, in its anhydrous and

in which p is up to 0,050, and q is up to 0,025, with the proviso that, for an ammonium-base containing

zeolite hydrate, the ratio of the weight of the water to the sum of the weights of the water, the
ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from 23% to

28%, and the ratio of the weight of the ammonium ion or the alkylammonium base to the sum of the

weights of the water, the ammonium ion or the alkylammonium base and the calcined and anhydrous

40

zeolite is from 7% to 12%, the hydrogen ion of HAIO2 being at least partially replaceable by cations,

said zeolite (2) having, in its powdered state an X-ray diffraction spectrum with the following char-

acteristics:

50
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795 to 805
medi um 450 to 470 medi
wherein the zeolite based

nmediumto weak 25

e Al

cal cined state, the follow ng nol ar-conposition: pHAI 02 .

umto
on Si

550 to 560
3. Process according to Caim1l,
has, in its anhydrous and
griax2 . S

(2) 35 in which p is up—to—056—and —tp—to—0, 025, with the proviso
that, for an ammoni um basg Intarmiener Aptango. iy (' HeHMBRY o1 el the ratio of the
wei ght of the water to the sumiod:obe wei §iveig sidngt he wat er, the ammoni um
ion or the al kyl anmoni um base 08881 0.0fc cal ¢istiend and anhydrous zeolite is
from 28%to 28% and the fati 896f: 80k wei gmedivh t he amoni umion or the
al kyl'ammoni um base t o t he| sum0&86  B807nwei ghtmedigm te weakwat er, t he anmoni um i on
or the al kyl anmoni um base| and %58&* 8807ci negl mediymdnmealrbus 40 zeolite is
from7%to 12% the hydrogen 04f 590034 OZLMH@"%W“F st partially
repl aceabl e by cations, shid PSB§tP@04 2) h&?9g, in ifts powdered state an
X-ray i ffraction spectru wi lotz h 03"0I | opisiY'9char - teristics: 45 50 55
13 057959004 i | | #9911 12 th it *Cc L N S

0,372 £ 4,004 s
EP O 265 018 Bl Interpl anar d'ogs D %04 nm ntg%')ﬂml ntensfjty 1,114 0,01
very strong 0,999 t 0,01 %%95&5 medium to weak
0,974 0,01 medi um JE 63%29 + §602 MBdhYswdR Mweak 0,599 + 0, 007
mediumto weak 0,426 + O, . 0, 004 strong 10
0,382 0,004 strong 0,375 + 0,004 strong 0,372 0,004 strong
0,365 t 0, Godan Infra 'ﬂ%’cﬁ’ﬁ%"ﬂﬁmnﬂ alhthe fpPowing bapgsyi ym t o weak 15
0,299 0,002 mediumto weak and an Infra Red spectrum exhibiting all
the fa@bl owi ng bands: 20 Wave number, cm™! | Rel.Intensity ve nunber, cm'
Rel .Intensity 1220 to 123(Q 122 %Y 50— strong 960 to 975
medi umto weak 795 to 805 4 Hiyto \/\Q%aﬁ 25
550 to 560 medi um 450 to g75  MEA LRI wgg,[or+g. 30 4. Process
according to Caim1, wherlein l'i tlem ﬁ“;gngi and Ti has, inits
anhydeous and cal ci ned stgte, EddRo 580 | OW Regisp! ar cofposition: xTi Q2 .

(1-x) S
that, for

(3) 35
an ammoni um bas

wei ght of the water to the sum of the weights of the water,

V\ger ei BsoXo iag0 f 1 S%Qdimﬁitr&@. i

, 004, with the proviso
the ratio of the
t he ammoni um

ion or_the al kyl anmmni as nd.the cal ci ned and npydraus zeoliteids
om0 ol SR MEOHRYF i B 58P B e o o
aIr lc<)£/nl ammoni G Sasstagr:’rta'gfglﬁvgn%ﬂ%%o m?ﬁ'é'g{fvei ggts .of t he 3/aterl, o 0 ©

xTiOz . (1) Si02  (3)

35

wherein x is from 0,0005 to 0,004, with the proviso that, for an ammonium-base containing zeolite

hydrate, the ratio of the weight of the water to the sum of the weights of the water, the ammonium ion
or the alkylammonium base and the calcined and anhydrous zeolite is from 23% to 28%, and the ratio

of the weight of the ammonium ion or the alkylammonium base to the sum of the weights of the water,

the ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite is from 7% to

12%.

calcined state, the following molar composition:

pHFeO; . qTiO: . SiO2

@

Process according to Claim 1, whersin the zeolite based on Si, Ti and Fe has, in its anhydrous and

in which pisupto 0,050, and g is up to 0,025, with the proviso that, for an ammonium-base containing
zoolite hydrate, the ratio of the weight of the water to the sum of the weights of the water, the
ammonium ion or the alkylammonium base and the calcined and anhydrous zeolite (4) is from 23% to

50

28%, and the ratio of the weight of the ammonium ion or the alkylammonium base to the sum of the

weights of the water, the ammonium ion or the alkylammonium base and the calcined and anhydrous
zoolite is from 7% to 12%, the hydrogen ion of HFeO2 being at least partially replaceable by cations,
said zeolite (1) having, in its powdered state an X-ray diffraction spectrum with the following char-

acteristics:
585
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t he ammoniumion or the al kyl ammoni um base and the cal ci ned and anhydr ous

zeolite is from7%to 40 12% maccordingto Claiml, wherein
the zeolite based on Si, Ti and Fe&h%§§§l n 1ts anhydrous and cal ci ned

state, the follow ng nolar conposition: 45 pHFe02 . qTio2 . S (4)
in which pis up to 0,050, raft—e—tsS—tp—to— -mt—-t+—j he proviso that, for

an anmmoni um base cont ai ni ng E’@Hﬂﬁ‘?@'ﬁﬁrﬁ? Jﬂ@"‘?tétl olof the weight of the
water to the sum of the weijght st,1a# zbjoe vvater\gerytsltremgammn umion or the

al kyl anmoni um base and t he [cal di9%ed 0amd anrysmipmjs zeol|te (4) is from23%
to %Q 5§ 28% and the ratijo of0.97A& 0fi ght |ohediume armopi umion or the

al kyl'ammoni um base to the qum d%638KO.00&| ghtjsmesfumthwedfat er, t he anmoni um i on
or the al kyl ammoni um base gnd t9#R89 & 8{0p7 ned anefivapyedols zeolite is from 7%
to 12% the hydrogen ion of HFe‘Eﬁ 5810 at |Imediumtawpak 1| |y repl aceabl e by
cations, said zeolite (1) Havi F0P4's pdvil¥@%ed state an X-ray

di f frac®i on spectrumwith tlhe f 8§0\810§ ch'rs"°'éR:ter|st cs: 55 14
11111111111111111111111111411 *9%7 strang EP 0265 018B131

I nt er pl anar di stance, nm [Rel 3%@@@%{, y 1 12;%:;0 01 very strong 0, 999
t 0,01 strong 5 T medumiowdaf4 0,01 nmedi um 0, 636
0,007 , mediumto weak 0[599 ogggoﬁ‘g  TERG o edbofk 0, 426 0, 005

medi um fo weak 0,386 0,00 st mnﬂ
0,382 0,004 strong 0, 375 strong 0,372 0.004 strong
0,365 0, 004andan 'mapmeewmmmwm@we followipgbgndin t o weak 15

~~~~~~~~~0,299 0,002 nediumto weak and an Infra Red spectrum exhi biti ng
al | "t hesof ol | owi ng bands: 20| Wave number, cm™' Rellntensuty Wave nunber, cm'

Relilntensity 1220 to 1230 | wa ong 960 to 975
medi umto weak 795 to 805 isgtigmizéﬁo w

550 to 560 medi um 450 tp 49&6(”0 o78Bdi bk m%‘;egpg 30 8. Process
according to Claiml1, where ous i kdWsaef [Silica and

al kyl amd¥oni um hydroxi de is rep%g@goﬁ r,,g ¥%i ng a tletraal kyl
orthosilicate in an aqueous sol ubs 8Ne78f ap nmalikidhedweRy. ym hydroxi de at a

tenperature of from2 C 12b—6e+fer+—a—t+we—of—Fremo+=2 h to 24 h. 7.
Process according to Cla|m6 wherein-the tetraal kyI orth05|I|cate is

tetraethyl oEthosHl at? 5 & Pro ess accor di A gl.m a q,gx,e.s
st 1 the TSN ,.ﬂfw e o ‘w? R e

ate in
accordi ng to gf cb F 'r
t et rapropyl . .\ zeoI | orrerl c silica, char act er| zed

ITln that the physt aéc&diﬂé to%lagrﬁ@WﬁePemt{ﬁest@l%ﬂﬂ ortﬁl&lllcile Jis BlrastPbrifbsilicae. Si . Al and
; 35

8. Process according to Claim 1, wherein the alkyl in the alkylammonium hydroxide is a Ci-Cs alkyl.

:‘%_«" 9. Process according to Claim 8, wherein the alkyl in the alkylammonium hydroxide is tetrapropyl.

40 10. A zoolite bonded with oligomeric silica, characterized in that the crystals of a zeolite based on:
1) Si, Al and B;
2) Si, Al and Ti;
3) Si, Ti and Fe;
4) Siand Ti;
45 5) Si and B;
8) Zeolite ZSM-5;
7) Zeolite ZSM-11, and
8) Zeolite T,
are encaged with each other by Si-O-Si bridges and are in the form of microspheres having a diameter
50 of from 5 um to 1 mm, the weight ratio of the oligomeric silica to the zeolite concerned in the mixture
of an aqueous slurry of said zeolite with an aqueous solution of oligomeric silica and alkylammonium
hydroxide used for their preparation being from 5:95 to 20:80, the 5:95 to 10:90 range being excluded
in the case of an Si- and Ti-based zeolite.

s5 Claims for the following Contracting State : ES

1. A process for preparing zeolites bonded with oligomeric silica, comprising the steps of:

(a) mixing an aqueous siurry of:
" | WAR ) ) Y
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3) Si, Ti and Fe; 4) Si and Ti; 45 5) Si and B; 6) Zeolite ZSM5; 7)
Zeol i te ZSM1 1, and 8) Zeolite Epo3e8 off@3oed Wi th each other by Si-OSi
bridges and are in the formof mcrospheres having a dianeter so of
from5 u~-mto 1 mm the weight ratio of the oligoneric silica to the

zeol i t e concekdoid séléttddiemn xt ure of an aqueous slurry of said zeolite with
an aqueous sol-ukcalcbdahd alhydrauseedlies,Jachitativelycaxchaadeld ytlaammeniuminshy dr oxi de used
for their prepamai-¢arinet)danyy zédlilesptepdéd hyslra®rmBly addheonfin®f armohidmB0 alkylang e

bei ng excl uded imeniuisowdes-eatios, nrtheSacultaiinalprasentecnt etimaniuni-ior alkylawma@iumehygrox-or
the f ol | owl ng Cidet.raat having a Sera dismetsif fom ASpmde &8emf or preparing zeolites
bonded with ol i ﬁhﬁ? fpageaus [solitign ofcaligRmerics silig anchan allylepmondm hydepxideyithel natporizpe
aqueous slurry -weight of the zeolite in said slurry being from 20p4 10150%; thpimolar jratip 1of gliggmerig |
11111 * C L §flica tayalkylamrgnium hydeoxide;ig spiq sojutip, Being: fgoms Q99ate 0eand tigpolar ratio

cal ci ned and_anf§ 'B‘i’ 6'[93’"9.’@61"%8@“’?@5‘9I"P’QP’P%‘P? 0838c#¥nged wi th anmoni um

i ons; "2 non- prepared hydrothermally and contai ni ng

anmoni um or &P g’%ﬁgm 5 ﬁ?ﬁ't&gﬁsﬁ &F-cations, in the facultative presence of

anmoni um  or pl um hydrox- 5 i des, and having a pore

di ameter of fr , Mmto 1,3 nm wth an aqueous sol ution of ol i goneric
silicg and an Q](i;, afpm)nl um hydr oxi de, the percentage by wei ght of the

zeol i te in saiggpddig Y being from20%to 50% the nolar ratio of oligomeric

silica to al kyd)aggmrzgmng hydr oxi de in said solution being from0,05 to 0,2,
and the nol ar #abdi Z8M-11hgndol i goneric silica to water being fromO0,025 to
0,Q125, and 1(B)Zeolite T,(b) rapidly drying the resultant mxture,

char aed eri zed uséd, inhetiichahezvasight tatio Gfaedligaric dilica$o the AbolidritlthBmixtre Bsyitarlfrodnd

Ti; 3) Si, Tstagane) ié-&om 535 to 20:80, the 5:@9 to310;9@ ratigelejng Bkclisied trthb Ese &)a SealdiTi-e
ZSM'5; 7) Zebdsedzmoli&M 1 1, and 8) Zeolite T, 20 I's used, in which the
weight ratio of the oligoneric silicato the zeolite in the m xture

resul t an® fPrasesssaceqyding te) Claim 1, roberedieria®l inghat (heggpolite hased ;09 5Sit A and);Boltasy Wnite

bei ngZexc| @ohydropsyand iseicipadstatepthe fpliasing regipy coprosiigised zeolite. 2. Process
according to daim1, characterized in that the zeolite based on Si, A and
B has, in |p{"§'°25q32°3 - Sifhy dfidus and cal ci ned ‘state, the followi ng nol ar

conposition . 36 om 0,034 to

o 0050 t0,0,0050 s 8@\ tE%prP‘ﬁsz&t"“a‘ f?S BN 3gmat
b?t?g“gp Feriy b %gi o z;&z %a:?g ; :r:,‘;f:@s ik it

water to”&%%ﬁ&%?n Wei | '8

al kyl ammonip e has o o s o Yo tg iy ion o ne ARy @aﬁdsth c9| %Jsﬂto

28% and tfaﬁnyaéaaé ol istnoR ‘f%‘iogb% tb%e@.mmmweﬂ&aﬁéaswa&a@r BBy UM

base P theaphNsah 26016 (YHaGhY, $n &f powl&ted RS lan XIr&YCaifHINBHddBhirPithOhe follving
al kyl ammnlchuﬂo@%@s and the cal ci ned and anhydrous zeolite is from7%to

12% the hydr ogen i on of HAI 02 being at |east partlaIIy repl aceabl e by 35

caty said zeolite (1)tgv Tt te an X-ray
di f act| on spectrumwthmt’ﬁd‘ BiREreRy >*
1,112 £ 0,01 very strong
0,998 = 0,01 ‘strong
0,974 = 0,01 medium
0,634 + 0,007 medium to weak
0,597 £ 0,007 medium to weak
45 0,424 = 0,005 medium to weak
0,384 + 0,004 strong
0,381 £ 0,004 strong
0,373 £ 0,004 strong
0,371 £ 0,004 strong
50 0,363 = 0,004 medium
0,304 £ 0,002 medium to weak
0,297 £ 0,002 medium to weak

55 and an Infra Red spectrum exhibiting all the following bands:

" TH )WY 1 A
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characteristics:
1,112 s 0,01
medi um 0, 634 s 0, 007

I nt er pl anar di st ance,
very strong O, 9
medi um t o

nm

Eh 0268 e mt

Rel . | nt ens
strong
0, 007

ity 40
0,974 0,01
medi umto weak 45

0,424 0,005 mediumto weak 0, 384 0 004 strong 0,381 0,004
strong 0,373 0, 004 str "ﬁ%%.r 9 st++oetg 50

0,363 0, 004 medi um 0, 3p4¥ave nppepsr. om™F BRebinteRsb wedk 0, 297 0, 002

medi umto weak and an | nfral Red2zpeszsoum eweakdi ting alll the foll ow ng
bands: 85 16 *C L M S 1080611865 P3GonBl Wave rumber, cm’

Rel intensity 1220 to 1230 Wk to 19200 t p mibdidd to weakt rjong 890 to 920
mediumto weak 795 to 805 ngE$ on8060 Wk arledit® Bt weak 6( medi um 450 to
470 mediumto strong. 7D 3. 5P c%®ds agowdidhng to ¢l aim 1, characterized
in that the zeolite based oh Si 4MNe #Ad T| mediym 4 yopg: d anhydr ous and
calcined state, the follow ng nolar conposition: 75 pHAI 02 . qTi O2 .

Si Q2 2) in which pis up to 0,050, -and g is up to 0,025, with the

provi so t kAt Proéess addrdigTed IOldinin P atfafacieial @i thaiBe zediiel BaednahdsiaARandt Tithas,an iit® of
t he wei ght oénhjdreus\and edlcinbd sthth,hesfullwing miolaecompogpioh:s of t he water, the

amoni umion or the al kyl ammoni um base and the cal ci ned and anhydr ous
ZeO|It65I s fpigAid23M08R0 (2 28% and the ratio of the weight of the
anmoni um i on or the al kyl ammoni um base to the sum of the weights of the

wat er, the aimwhich @ris unon 0850, piveg ialuk $d GBIt the Hiyise thata 9 arhamreeaiumibaseicotaiding
an hydr ous zewolite ddratef e gtipoef e weight of fhe Wajedrte densumonf the weights 2! B witpr.athe
| eagt: parti aF owpioaeéﬁ'ma&vmm@m bare and, Kip ralgiggs) and canfyy! °”ﬁa‘?PF"HgS f"? P Jo
powder egf st af a“ﬁd St'er’%f °ﬂ“\°f"f°§ﬁ‘t A &% ag}%’&'t"?‘d‘?ﬁ %ﬂlel”ﬁ‘"?/'ﬁ@mf”&‘f“? urp of the
acteristics: ‘"? a'argw okl °"'I“W o/calp a"d “me“s
very stron g gs fro ‘7610 g’\ of HAI being a lea pa lly Pep aoeable 7 cattoef, 974
t 0,01 21}?;1 Teeg. in s B‘U‘Fe’“’ i TR (B RRERI PRI G Vit e fpewing char:
medi um t o Weaci% 326 t 0,005 medi um to weak 0,386 t 0,004 strong 35
0, 382 t250, 004 strong
Interplanar distance, nm | Rel.Intensity
1,114 £ 0,01 very strong
0,999 £ 0,01 strong
20 0,974 £ 0,01 medium
0,636 * 0,007 medium to weak
0,599 = 0,007 medium to weak
0,426 = 0,005 medium to weak
0,386 = 0,004 strong
25 0,382 + 0,004 strong
0,375 = 0,004 strong
0,372 £ 0,004 strong
Lo 0,365 + 0,004 medium
o 0,305 £ 0,002 medium to weak
© 0,299 = 0,002 medium to weak
and an Infra Red spectrum exhibiting all the following bands:
45 - Wave number, cm™! | Rel.Intensity
1220 to 1230 weak
1080 to 1110 strong
960 to 975 medium to weak
795 to 805 medium to weak
50 550 to 560 medium
450 to 470 medium to strong.

4. Process according to Claim 1, characterized in that the zeolite based on Si and Ti has, in its anhydrous
and calcined state, the following molar composition:

XTIz . (1X) Si02  (3)
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0,375 0,004
0,305t 0,002
Wave nunber,

cm' Rel

strong 0,372 t 0, 004

medi um to weak
Infra Red spectrum exhibiting all
.I'ntensity 1220 to 1230

P /7288 dip B

strong O, 36
002 me

weak

Wi ng bands:

5 0,004 nmedi um
diumto weak and an
45

1080 to 1110

strong 960 ch@adbfiZed in that¥eid irdi0[00056 85047 Rith th® pro¥isy that, for#R AnkhBRikn>base Béntdirfing
550 t o 560 zeolite hyaieath, ue vafid) oft the 4vbight of théTeiet! BB 1he s rod ). welghtsPofaie Sater, the
accordi ng tagw@hie rtonlor tahalkyaptr@niumentsd andtthataldiied aac edhiydreusbmalitalisdromS3arnd Ti

has,

XTi @5

the rati o of the wei

for
ght o

i n it 28%nindcthe@tio afithe weight pithel ammenium iod lethé elkyiamwronigmrieseato tiwoswmods itiei on:
( 1-welghigjolthe waie@ the lafmoniur flon(or ZB3IQIR@MBTunE hase aud te calenpdiand Bifadroys | s
from 0, 0005eelilp iOfr@n2% i t he. provi so t hat,
contai ning zeolite hydrate,

an ammoni um base

f the water to the sum

of the wei g?ﬁ?%ssoﬁcc?'ﬂég Wa?'é'f“ 1, tchracigsizgship Jhat |“19n298‘rt° pasad qn 18| Th AR R 18R Baife and
the cal ci néfl V&f?tlsQHW&PWGZE‘BM“?‘@"Q@'?F%WE@%to 28% and the ratio of the

wei ght® of th

wei ghts of Wﬁ%gzﬁ?@% ug]lpl Onéﬁm)

t he al kyl ammoni um base to the sumof the 5
ni umion or the al kyl anmoni um base and the

(c:jalaf lmnid gargiv% || po iﬁa ofo O%%n wi %’ng rovnszo?at %or &%&? lzng\} aas}%

| ' weight:
its aphydr U .&,a&r%ﬁ% ja iAo aﬁ@ dfsé' ) Is o 23%310
pHFeQZ2 . qbgélang ti enblﬁ' of"gé méhidn® ioh' Br & alkly iuR Basdlto!tfo 44 df the
0, 025, Wi t Ryelgh® oPhe WaPR trolmonitn fionadd t@@@ﬁﬂnh‘n%mﬁ&e GRINhE IchltiRd aA® QhrybirBus
hydrate, thgolkek iirem I tTth%V\ﬁb itirogah ioh REHNEA, Bbing Bt 1643EpaRidiy Bfiadekiff MyEdaldhsS Of
the_wat er, shid€zedife (1) havihglmANis Powderdti Qite ahl X-ray Hilra@iGATS HCtAId WS the 31wihd) @har-

cal ci ned arhdteﬁsmssydrous zeolite is from23%to 28%

an

d the ratio of the

wei ght. of the amoniumion or the al kyl anmoni um base to the sum of the

wei ghts of the water, the
cal ci ned and anhydrous ze

i

e

s

being at |east partially
in it$ powdered state an
char- 20 acteristics:
0,01 very strong 25

strong 0,974 0,01 m

epl
I nt

bdi u
D, 42
382
365,

ddtah0.el by c

K-r aPfB8 $80hctio

8pt 5P8Y. di sf
0,636 * 0,007

5 7
pEE o
386 + 0,004
03 04
DQdoa
%%72:0004
0,365 £ 0,004

0,305 = 0,002
0,299 = 0,002

N sE@gct rum
aedum
medium to weak
)andium fo |
81“(9&?
g 0, 375
r%d (gm 35

strong
medium
medium to weak

ni um base and the
hydr ogen i on of HFeQ2

Wﬁmn@ngsal d zeolite (1) having,

1th the foll ow ng

Rel . Intensity 1,114
0,999 0,01

umto weak 0, 599

F*weak 30

0,004 strong

medium to weak

0, 007 medi um to weak
0, 386 % 0, 004 strong 0
0,372 0,004 strong O
0,305 0,002 medi umt o

36

40

45

50

and an Infra Red spectrum exhibiting all the following bands:

Wave number, cm™' | Rel.Intensity
1220 o 1230 woak
1080 to 1110 strong
960 to 975 medium to weak
795 to 805 medium to weak
550 to 560 medium
450 to 470 medium to strong.

Process according to Claim 1, characterized in that the aqueous solution of silica and alkylammonium

hydroxide is prepared by hydrolyzing a tetraalkyl orthosilicate in an aqueous solution of an al-
kylamonium hydroxide at a temperature of from 2°C 120 C for a time of from 0,2 h to 24 h.

&5

Cs alkyl.

18

Process according to Claim 6, characterized in that the tetraalkyl' orthosilicate is tetraethyl orthosilicate.

Process according to Claim 1, characterized in that the alkyl in the alkylammonium hydroxide is a G-

A



0,299 0,002 medi umto weak and an Infra Red spectrum exhibiting all
the foll owi ng bands: 40 Wave nunb | .Intensity 1220 to 1230

weak 1080 to 1110 strong 960 teéP(}%E%msﬁ{gdl umto weak 45

795 to 805 medi um to weak 550 to 560 medi um 450 to 470 medi um
t o strong.s. SBrobess BEderdingSto &M &l ichglackenizdd! i that the SRAIIAMb Qillly@@oriiin hidéxideNe
aqueous sol utetrgpiopgf silica and al kyl anmoni um hydroxi de is prepared by
hydrol yzing a tetraal kyl orthosilicate in an aqueous solution of an al-

Kyl anoni urRateptnspriicl® at a tenperature of from2 * C 120 * Cfor a tine of
frog 0, 2 (PateptapdpriicheJur folgender Verieagsstaaten AT, BE. ¢ DE| ER, @BOGR,dh&b:N: 8Ei zed i n
that the tetraalkyl orthosilicate Is tetraethyl orthosilicate. 8. Process
accor di ng % oVerfaremzur Herglaliung kanami ofigemeiry Kisprigdung [gebundedagn Zqofiter, Mnfaggend diey ityiemi um
hydroxi de is afeXYermischen einex yiBriggn Aufschiimmung von cC*C L H
S * EP 0 26enegmépoihjausgewdiitdiss according to Caim 8, characterized in
that th® al kyl inc#qiertap p ‘&??Fﬁﬁffﬂ'eﬂrﬁeﬂ'm!'r Bk 8?:!1@"’?“@“@“&1‘4"&?) PBWF““‘"“" eingebauten

Pat ent anspr Cche s P’é‘ﬁ’f . r fo g Yertragssta TP CH
DFZ R B -GR’ Lm:r:\']rﬁomum- [%,E ucIam E onerﬂén%% s }) y rté ge ' l‘ion
ol i gonerer Kiesel még) m%ng Jeﬁdu \&H’L ‘ﬁ’ '5nm.
Ver m schen ei nerI % ]‘ Zs%nfn; ;n’ eWA I%J, :
10 - cal fhfy SN@FI édr\. M@%@H Brﬁé@r”K fead EH&JH ﬂﬁﬁhﬁﬂ%ﬂﬁmh i,
durch | onenaust aU%EIJ&n@ér ﬁ\gd:bepﬁﬂj i bHIrh%dﬁQeom; iﬂ'd“eht:uﬁéﬁa?dn%h&rzb%rso%
feuchten Zeol i t enpendhie dby MoRSrhRAIEIvEE BiiddMbBe Kio&didilire WA T MG AmA oRiGim H{floxTRDYy UM

odey Al kyl ammoni UDgst#f) 6,04 8 i02NBsk 3G NInd Haé RIverhiithis Wbk BhioiereNKIGRBBERD twaésn
Anmoni ugg oder Al g ydsaeoiesiiindydr oxi den und di e ei nen Porendurchnesser von

0,5 nm 15 (b) schnelleslTirstknbn deswihahehbk\Gbraiedhes, M t ei ner wal ri gen Losung von
ol i goner er Ki edagireif gokennzaintinadidalesin 2édiitreanendenwitthauhged Basis wbn: wobei der

gew cht smaG ge Ry8iz@nbgBhalt des Zeolits in der. Aufschlamung 20 bis 50%
betragt, das Ml2y8rMiund Fii s von ol i gonerer Kiesel saure zu

Al kyl an#oni um hybiiokiugd Fa der Losung 0,05 bis 0,2 betr~gt und das

Mol verhlitnis védhSishd Glonerer Ki esel saure zu Wasser 20 0, 025 bis
0, 0125, und (b) ¥HWALP| es Trocknen des erhal t enen Geni sches, dadurch
gekennzei chnet , 6&5@"@W%eollt verwendet wird auf der Basis von: 1) Si, Al

und B, 2) Si, 8 3) Si, Ti und Fe, 4) Si und T|, 5) Si
und B, ¥) ZeoI| ) Z&% ZSM 1 1 giugsels . 2903 [%UL o
wobei, das Gow F S Y] Seiegic e i L den
In ufe (a) Zeollts auf Si- und Ti-Basis ausGeschlossen ist.

35 2. Verfahren nach Anspruch 1, wobsi der Zeolit auf Si-, Al- und B-Basis in seiner wasserfreien und
calcinierten Form die folgende molare Zusammensetzung besitzt:

A/ pHAIOz . qB205 . Si02 (1)

40 wobei p 0,034 bis 0,0050 und q 0,1 bis 0,005 betréigt, mit der MaBgabe, da8 flir ein eine Ammoniumba-
so enthaltendes Zeolithydrat das Gewichtsverhdlinis von Wasser zu der Summe des Gewichis des
Wassers, des Ammoniumions oder der Alkylammoniumbase und des calcinierien und wasserfreien
Zeolits 23 bis 28% betriigt und das Gewichtsverhdilinis des Ammoniumions oder der Alkylammonium-
base zur Summe der Gewichte von Wasser, Ammoniumion oder Alkylammoniumbase und dem

45 calcinierton und wasserfreien Zeolit 7 bis 12% betréigt, das Wasserstoffion von HAIO: mindestens
teilweise durch Kationen ersetzt ist, der Zeolit (1) in Pulveriorm ein R&ntgenbeugungsspektrum mit den
folgenden Charakteristika aufweist:

50
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ent st ehenden Gemi sch 5:95 bis 20:80 betragt, wobei der Bereich von 5:95 bis
10:90 imFalle eines Zeolits auf §|02 'bq -'B_ll Basi s ausGeschl ossen ist. 35

2. Verfahren nach Anspruch 1, V\DE er %eollt auf Si-, Al- und B-Basis in
sei ner wasserfreien und cal cini erten Form d| e f ol gende nol are
Zusamenset zung besitzt: pgHAHSZ -3+ 40 wobei p 0,034
bis 0,0050 und q 0,1 bis Q. 3%“@@?‘?'%1’(“ nfefaﬁffé?te’k?gqt be, dal flr ein eine
Anmoni unba- se ent hal t endqgs Zewnkikvlydr af sdlastafiewi chtverhlitni s von Wasser
zu der Sunme des CGew chts j[de0,9988901s, (etrkAr nnoni unj ons oder der

Al kyl @moni unbase und des jcal®d74r 001 en Umdttehasserfrel en Zeolits 23 bis 28%
betr~gt und das Gew cht svdr haha3ait9.00ks Armidshbigisdhwarh pder der Al kyl amoni um
base zur Summe der Gewi chtle QA7 WAGG%r , | mitebbis sabiveph pder Al kyl ammoni unbase
und dem 45 cal ci ni ertdgn A4 588%% f | anittehbigechwach 7 bis 12% betr~gt, das
Wasserstoffion von HA 02 rfi nd=8¢&84904 i [ W#r%se durch Kationen ersetzt ist,
der z&lit (1) in Pul verfdrm® 'Qﬂ?ﬂ ge rummit den fol genden
Char akteristi ka aufweist: |50 300 0 hi cht abst and, nm

relative IntensitAt 1,1124 0,4 ;:go hr 0,01 stark 5

0,974 + 0,01 mttel 0,63435.% chwach 0, 597 0, 007
mttel,bis schwach 0,424 (O, ( 7;R.°%t t ¢l 0,384 0,004 stark
10 ' —331 tark 0,373 0,004

stark 0,371 + 0,004 stark 0,363 O, 004 mttel 0,304 0,002 mttel
bi s schwachindein birarotgpelgipm mit dag;fplgesdenfiagdeschwach und ein | nfrarot spektrum mt

den_fol genden Banden: 20 Wl | enzahl, cm'
rel atieevye Intensitat 1220 bi swa:&mm Cm'SC hwaahe hieRémails 1110 stark 890 bis
920 mttel bis schwach 12 s&%b’ i et—is]schwach s6
550 bis 580 mttel 450 is & ?h is stajk. 30 3. Verfahren
is 111 starl . o,
nach Anspruch 1, wobel der|Ze ti] g delinsiaRls w§&" Al und Ti in
% (H ng"m& j’usarmenset zung besitzt:

. wasserfreier calcinierter For glblg 8! c ends
- pHAIO2s . qT1i2 . SIi 2 ( zgoms sg¥oldeliwg OIS zu @, 050 und g bis zu 0, 025
ist, mt der MaRgabe, daB bei gphenrei rempbRiRiakrbase enthal t enden

ZeoI i thydrat das Gew cht své+haltpts—rer—tasser—zt+—Sunme der Gewi chte von
Wasser, Amonl uni on odor Al kyl ammnl unbase und calciniertem und

vvasserf r eoI 3 bi.s, 28% bet erhaltnis

Amron ™, ?ﬂ fgf*k L) T e EG%Q SR A Il TRl
Anmoni um o ° " UBASS 'l ciniertemund wasserfrei em Zeolit
7 bis 40 ,13% St ragt (\é}obei das V\asserstoffl on von HAl O2 m ndest ens
teliweise é’rse zt 1 st urch Kationen und der Zeolit (2) in Pulverformein

Ront ggnbeuqiipg $SRe st 6,658 kb i, R, 6,62598NHR Ber BRAEDK! &b el difbth dfsSAdrfdniumbase
Schi cht abSteﬂiﬂﬁltenc{émZeollﬂ&&h@Jab \RwichbvBiinisdlon Wasser zur Summe der Gewichte von Wasser,
. Ammoniumion oder Alkylammoniumbase und calciniertem und wasserfreiem Zeolit 23 bis 28% betrégt
L und das Gewichtsverhdlinis von Ammoniumion oder Alkylammoniumbase zur Summe der Gewichte
von Wasser, Ammoniumion oder Alkylammoniumbase und calcinisrtem und wasserfreiem Zeolit 7 bis
40 12% betrégt, wobei das Wasserstoffion von HAIO2 mindestens teilweise ersetzt ist durch Kationen und

der Zeolit (2) in Pulverform ein Rdnigenbeugungsspekirum mit den folgenden Charakteristika besitzt:

Schichtabstand, nm rolative Intensitéit
45 1,114 £ 0,01 sehr stark
0,999 = 0,01 stark
0,974 £ 0,01 mittel
0,636 = 0,007 mittel bis schwach
0,599 = 0,007 mittel bis schwach
50 . 0,426 = 0,005 mittel bis schwach
0,386 = 0,004 stark
0,382 £ 0,004 stark
0,375 = 0,004 stark
0,372 + 0,004 stark
55 0,365 = 0,004 mittel
0,305 = 0,002 mittel bis schwach
0,299 = 0,002 mittel bis schwach

2 |



45 1,114 0,01 sehr stark 0,999 s 0,01

stark 0,974 0,01 mttel 0,6 mttel bis schwach 0,599

0, 007 mttel bis schwach 50 3&0969917831 0,426 - 0,005
mttel bis schwach 0,386 s 0,004 stark 0,382 s 0,004 stark 0,375 s

0, 004 St adidd ofh, Infrérbtspbktrthd 4nit den folgaiidén Sanden: 0, 365
0, 004 mttel 0,305 0,002 mttel bis schvvach 0,299 0,002 mttel
bi s schwach 20 - 0 265 018 Bl und ein
I nfrarotspektrummt den fol nnnrle"za SBdeh- "R I"g%";' L cm’ relative

I ntgnsi gat 5 1220 bis 1230 | schwadiP0 bi s (1230 schwach 1080
bis 1110 stark 960 bis 975 1080 hist1i W  pistrkschwach 795 bis 805 mttel
bi s schwach 550 bis 560 tt8$0b190975 mittel bis schwach 450
bis 470 mttel bis stark.| 4. 7885 8% o miltebhis segshuch 1, wobei der Zeolit
auf Si- und Ti-Basis in wass rfF@%“r‘r’@hd (Féﬂn nierter] Formi$S di e

fol gend® nol are Zusamenset ziung*$Ps 4807 ppitelbisstarey g o (3) wobei x

0, 0005 bis 0,004 ist, mt der Mal gabe, daB fUr ein ei ne Armoni unbase

ent hal t endes Zeol ithydrat das Gew chtsverhaltnis von Wasser zur Summe der
Gew cht e onVaNabkremnach Anspoch dwobei d@i0Zeolit authSleund Ali-Rasisamwassarivgidy asdcalanibrieldiorm
cal ci ni grt endigfpigeedeimaldreZus@amensetzupghdli s 28% betragt und das

Gewi cht sverhal tnis von Ammoni um on oder Al kyl ammoni unbase zur Sunme von
Wasser, Amo¥tiQe - (FP20de® Al kyl ammoni unmbase und cal ci ni ertem wasserfrei em

Zeollt 7 bIS 12% betra 25. Verfahren nach Anspruch 1, wobei der Zeol it
AUf_S Pﬁ% SO St i g’éﬂer r“m&wm rdtoes

?5 Von
%}? F fnem

f ol gendﬁ m)l 5 °§
wobei p bis sver mom ,f w(asse Sur oF onfu-
ei ne Ammoni u er @r’ngnﬁﬁr}% ?§§ yggﬁg\é’f'fﬁ SR

Wasser zur

Al kyl ammond uv&aﬁ@n Hé?:ﬂ Aﬁaednfch %fébgﬁéa ‘é@o’iﬁ?&ﬁ Ef @r'.-EiIﬁh %@ in (N A%se%ﬁemna caBinfdrter

betr ~gt#%und gas &, Yisre PadaheRsels Gy HASBEPNI UM oN oc anmoni unbase
zur Sumre der Gewi chte von Wasser, Ammnl unmi on oder AI kyI ammoni unbase und
cal ci ni erterrbmweﬁ.@elmp Zq it 7 35 bi.s 12% bet ragt, wobei das

Wasserstof fi on von HFe®2 m ndestens teil wei se durch Kationen ersetzt ist,
und der Zeol wbbe( @ bisiz 0050 usd § Gisreu @025 86 titgdsn IMaBLRbe) Giak pet l6inbrd [BinE I AimnidRilmbase
f ol gend®n Chentiltdneeri Zddlitkyird@iss GawichtsBerhiioils tverh Wagsarizur Somme dercGevtidhteevon Wasser
| ntensitat 4G@hd Ammoniumion oder Alkylammoniumbase und calcifiipriehn] wasger@diem Zeoli €4) r23 Hisn 28%
0,999 0, 01 betrégisyngdr das (Gedichtsvert@itrgs] von Ammpriiumidn Gde6 Akylar@m@llifnbase zur tSumimedes
schwach 0, 59GewightQ®n WasseryiAmmehiurgion; odes Allgdanmapiunp@se ud ceipthiertem wassprirpierp jZeolit 7

schwachyg bis 12% betrégt, wobei das Wasserstoffion von HFeO2 mindestens teilweise durch Kationen ersetzt ist,
und der Zoeolit (4) in Pulverform ein ROntgenbeugungsspekirum mit den folgenden Charakteristika
besitzt:
o
Schichtabstand, nm relative Intensitét
o 1,114 £ 0,01 sehr stark
0,999 + 0,01 stark
0,974 £ 0,01 mittel
0,636 £ 0,007 mittel bis schwach
o 0,599 + 0,007 mittel bis schwach
0,426 + 0,005 mittel bis schwach
0,386 + 0,004 stark
0,382 + 0,004 stark
0,375 £ 0,004 stark
50 0,372 £ 0,004 stark
0,365 = 0,004 mittel
0,305 = 0,002 mittel bis schwach
0,299 £ 0,002 mittel bis schwach
&5 und ein Infrarotspekirum mit den folgenden Banden:
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~ Verfabren z

0,386 0,004 stark 0,382 0, 004 stark 0,375 0, 004 stark 50

0,372 0,004 stark 0,365 O, 40 met#al 0,305 0,002 mttel bis
schwach 0,299 0,002 mttel bls gg“f‘l ch 55 und sin Infrarotspektrum
mt den fol genden Banden: EP 0 265 018 B1 Wwellenzahl, cm’ relative
Intensitat 1220 bis 1230 Sehweeh 686 b—s—3-446 stark s . 5

960 bis 975 mttel bis |sOYRIeEHLPOE' b @iaifgdntonsitilik t o) bis schwach 550 bis
580 mttel 450 bis 470 1220 bisab3obi § satinachk. 10 6 Verfahren nach
Anspruch 1, wobei die wal rji gecgbosumy vpstati esel seurfe und

Al kyl ammoni um hydroxi d herjgesBes it 975 r i mittef iischiyathof ysi er en ei nes

Tetraal kyl -orthosilicats ijn eir9%chis 8R9Br | grittel bi§schwaghej nes

Al kyl ammoni um hydr oxi ds be] eb¥diis ¥npemittehr von 2 pis 120- C wahrend ei nes
Zeitraumvon 0,2 bis 24 h.| 15450bis/&470f o hmilte! biggterk-Anspr uch 6, wobei das
Tetraal kyl -orthosilicat Tetraethyl-orthosilicat 1st. & Verfahren nach
Ansprt®ch 1, wobei das Al kyl in dem Al kyl anmoni um hydroxid ein C, -Cs -Al kyl
i St. 20 6 verldrreh AdthARsphih R, WobsididwiBride L3sMEIon KbSelstlids\uhd iRylahemonium-hydroxid

Al kyl anmonhaigestantowiix dlchT By dréhysietsn ydines Stetraali@i-orthdstlicatd ingeinae rwtiBrigén d$siing chineg
gebundener Akgahmdnjumehgtrexidsztei aifian Fbmckseatkurivorn2 bid 48 @i vaihiénd sitesl Jeivaem Mas0,Zbio| | t S
auf der Bagéws von 1) Si, Al und B, 25 2) Si, Al und Ti, 3) Si, Ti und
Fe, 4 Si und Ti, 5) Si und B, 6) Zeolit ZSM5, 7) Zeolit ZSM1 1 und 8)
Zeol it T, Yerfahren nach AnspraciP.fwobei dist Tekeriiyasthosiicat Tptepthphottioriligst 8'ef | nden und i n
Form von M krokugeln mt einem Durchnmesser von 5 ambis 1 mmvorliegen,

wohej dds Weriahiempash Spswarch frivobel dis Al i 9am AlsHammeniuar-ydigiid g Gr-Gehkd &tr ef f enden
Zeol'i §y i n dem Geni sch ei i ri Auf | | . lits mt ei
et | Gorh LUGTHYG DR ABIGh Aetobt 8 AGL1 6P AV MRy PR SRPRPR T ox o i o
i h | | ! dt . wi . 5: 95 Di Z bet r.act. '
e R LR oo e Bl M R

ausgeschl 08 .;?‘fnu°"40 Pat ent anspr ~che fur fol genden Vertragsstaat: ES 1.
) : | ung von mt oligonerer Kieselsiure gebundenen

Zeoliten, u )§§m§ Fg'i e Stufen: (a) Verm schen einer waBrigen Aufschl anmung

von einem Zeglg {nq |rUSgEW hit aus: - calcinierten und wasserfreien Zeoliten

m t gogebenesjispldgss, dur ch | onenaust ausch ei ngebauten 45

Ammoni um oneg),zeolit 26MBf cal cinierten feuchten Zeoliten, die hydrotherm sch

herge¥tel It yyoesiepsdinghaund Anmoni um oder Al kyl ammoni um Gegenkat i onen

enthalten, fglzsettrati v in Gegenwart von

sich in einem Kifig mit anderen Si-O-Si-Briicken befinden und in Form von Mikrokugeln mit einem

Durchmesser von 5 Lm bis 1 mm vorliegen, wobei das Gewichtsverhiltnis der oligomeren Kieselsdure

zu dem betreffonden Zeolit in dem Gemisch einer wiBrigen Aufschiimmung des Zeolits mit einer

wiBrigen L8sung von oligomerer Kieselséure und Alkylammonium-hydroxid, die zu ihrer Herstellung

angewandt wird, 5:95 bis 20:80 betréigt, wobei der Bereich 5:95 bis 10:90 im Falle eines Zeolits auf Si-

Q und Ti-Basis ausgeschlossen ist.

35

Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung von mit oligomerer Kieselséure gebundenen Zeoliten, umfassend die Stufen:
(a) Vermischen einer wirigen Aufschiimmung von
einem Zeolit, ausgewihlt aus:

- calcinierten und wasserfreien Zeoliten mit gegebenenfalls durch lonenaustausch eingebauten
Ammoniumionen,

- nicht calcinierion feuchten Zeoliten, die hydrothermisch hergestellt worden sind und
Ammonium- oder Alkylammonium-Gegenkationen enthalien, falkultativ in Gegenwart von
Ammonium- oder Alkylammonium-hydroxiden und die einen Porendurchmesser von 0,5 nm
bis 1,3 nm aufweisen, .
mit einer wiBrigen L3sung von oligomerer Kieselsdure und einem Alkylammonium-hydroxid,
wobei der gewichtsm#Bige Prozentgehalt des Zeolits in der Aufschiimmung 20 bis 50%
betrigt, das Molverhéltnis von oligomerer Kieselsdure zu Alkylammonium-hydroxid in der
Ldsung 0,05 bis 0,2 betréigt und das Molverhltnis von oligomerer Kieselsdure zu Wasser
0,025 bis 0,0125, und

(b) schnelles Trocknen des erhaltenen Gemisches,

dadurch gekennzeichnet, daB ein Zeolit verwendet wird auf der Basis von:
1) Si, Al und B,
2} Si, Al und Ti,

45

50

55
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Ammoni um oder Al kyl ammoni um hydr oxi den und di e ei nen Por endur chnesser von
0,5 nmbis 1,3 nm aufwei sen, 50 650183[1” ei ner wSlrigen Losung von
ol i gonerer Kiesel saure und ei nem Erky% anmoni um hydr oxi d, wobel der

gew chtsm hlige Prozentgehalt des Zeolits in der Auf schi ammung 20 bis 50%
betragt, das I\/td)gen-hﬁ\hu:ai s von oligonerer Kieselsaure zu

Al kyl ammoni um hyy@rengitg i n der Losung 0,05 bis 0,2 betrlgt und das

Mol ver hi | t ni s ve)8i ediBgoner er Ki esel seure zu Wasser 0,025 bis 0,0125, und
(b) schnell es Te)@edinz8M-8es er hal t enen Gem sches, dadurch gekennzei chnet,
dal;, enms Zeollt Ty &eolieB®Med1 widr d auf der Basis von: 1) Si, Al und B, 2) Si, A
unﬁl 8) Zeolit T, el 11111 111J11111 1111 EP O
265 018 Bl 3) weliei das Gawichtsverhilipls dey olignmerpn Kissplsitye g dorp Zeglit ipedom; in Stdgi(®) 5
7) Zeol it ZzS\piistehendeq Gemischot9d fis 20:80,ofigh vehe! derRigraigh ver &% bis (PPLimfegle eines

ol i goneren Ki @elifs@i§-aind T-Resifpyseeschiossenistyem i n Stufe (a) ent st ehenden

Gem sch®5: 95 his 20:80 betragt vvobe der Berei 20& % d%cpl

Fal | e ei ngs YpHRyannechAsprach 1, ighnat, dof- {: P %“é " Aiz‘"" 89S in oind?
Ver f ahr en nd@?ﬁeﬁ%‘ﬂ)}"ﬁ?c%'c'f"’“?ﬂ’ 8[5’? ﬁf° alavad 8% Zeol it auf Si-
Al - und B-Ba ei serfreien und cal CI n| erten Form di e fol gende
nol ar e Zusa ﬁAﬁéer‘%%ﬂQQ@ésWi pHAI Q2 . gB203 . SI2 (1) 15 wobei p
0,034 bi's 0, &8&‘3 o034 vid 080 5£Q ’bQ%o? it ddPMasdhs, dMPIROADEne AlARbniukiba-Ei N
ei ne Anmmoni altdhdes rﬂab n WasserRier BUmME 1488 Gbiabiis YN
Wasser zu degassdidTies ﬁﬁnoﬁﬁmbﬁsmd%r qgsAl%ﬁ%ﬁuﬁmbﬂ@%nd\%@&Idm‘&t&nEnd)dﬁ%erﬂ@é’

Al Ky} ammoni uishiRsss bi48evl BsraGAlnAIda GovisHveHRnidASS ArfihdrRiniis 566 dbrt AkyRmbhiem-28%
betT agtp Und HEasS 26cRntkl AtCGEWdhteNvch WasSserATRMAdhiURIoN tBerOAlRylanthehiumbdsy | namaemi um
20 base calinietsaning vikRseriferWi Zobilt & bi©N2%\ARBRTT,, dadWiasskrstotiion r'vod dHAIO, mindestens

Al kyl anmoni ueniveisedusthCkatianen eradtziistider Zeglit (1) dPuhvadsareiny Rintgenbgeguhgsspekirum mit dghdo
betragt, dastolg%swrmtamérfsﬁkarauiweist: HAI 02 m ndestens tellweise durch Kationen
ersetzt ist, der Zeolit (1) in Pulverformein Rontgenbeugungsspektrum mt

den_ f olzgenden Charakteristi K%cﬁéﬁa‘ﬂgé@tnm y 5re|aﬁve Intensitit
Schi cht abst and, nm r el at j~vwe—-rt-ensi-t-at 112 +—0-0 sehr stark 0,998
+ 0,01 stark 0,974 + 0,j01 M1125%0t o m‘"stafk
0,634 0, 007 mttel bis sc%%?éc‘-r?% 591 sfftﬁkom mttel bis schwach
0, 424 + 0,005 nmttel bis Wg*ﬁ’ , 384 ™ g {ark 0,381 t 0,004
stark 3% 0,63 _ggo ( z% IS §° G‘EE stark 0,371 0, 004
stark 0,363 0, 004 mttel oi‘gﬁ ﬁﬁ'\N i s schwach 0, 297 +
0, 002 mttel bis schwach m'ﬁelb'
’ 0,384 £ 0, 004 stark
0,381 = 0,004 stark
35 0,373 £ 0,004 stark
0,371 = 0,004 stark
= 0,363 * 0,004 mittel
o 0,304 £ 0,002 mittel bis schwach
0,297 + 0,002 mittel bis schwach
40
und ein Infrarotspektrum mit den folgenden Banden:
Wellenzahl, cm™! relative Intensitét
"5 1220 bis 1230 | schwach
1080 bis 1110 stark
890 bis 920 mittel bis schwach
795 bis 805 mittel bis schwach
550 bis 560 mittel
80 450 bis 470 | miittel bis stark.
3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB der Zeolit auf der Basis Si, Al und Ti in
565 wasserireier calcinierter Form die folgende molare Zusammensetzung besitzt:

pHAIO; . qTiOz . Si02  (2)

= ) ) D
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40I und ei In I nfrarotspektrummt den fol genden Banden: Wellenzahl, cm'
relative Intensitat 45 1220 bis 1230
schwach 1080 bis 1110 stark 85%03955058251 mttel bis schwach 795 bis
805 mttel bis schwach 550 bis 560 mttel 50

450 bi's 47Qonei p BistAiD,050uSd § bRIZ6-0,085 isl/arif @ MaByabsI@las B Bipert Glhe Ammdaiciibasé
gekennzei CMtendQﬁEedﬁﬁidraZQl% Gbwidhtsherblilthis BersWass&i zur Slimraé der Tewichte ybn Wasser,
wasser f r ei Rinm6idnsiordoer Alylaninnidmbtise uiddaipiedem ol wasserfiepalavtir?S bis28%detvigt i t 2t :
pHAI @2 . qindBas. Gewichleverhiliily vad3Arimoniuion dder AlRylamniniumbase zurERamne@&H Gowight®1
wob@/ 5P bi sonzWasSerD&Omenhthiay dobisAlizviam@ofidBbase und calciniedemn unhivasgerriom denlit 7 big |

ei n€M ei ne 12 butriigt) whkss dasWVessmdiotion lemHAOo mindésieds teliweibg Srselalipt ek Katiopgn| undj s
von Wasser derZeolB(@rimnPuleionbeinREtgesbangungsspeldrum mitaleniolgensen Sheraitpgptika besitzt:

Al kyl anmoni unbase und cal ci ni ertem und wasserfreiem Zeolit 23 bis 28%
betrl gt und das Gew chtsv =r§@|cﬁtggs§na’qm Anm‘ueumanemoder Al kyl anmoni unbase

zur Stmre der Gewichte 5 O hsSer r\|||1 —tmTgn oder
Al kyl anmoni unbase und cal ¢i nitdit e nd reiemfZeolit 7 bis 12%
betragt, wobel das Wasser$to n H m ndest gns teil wei se erset zt

i st durch Kationen und def Z éI | lyseg ‘%cm ei n

Rdnt genbougungsspekt rum mijt I (g,end I|Isti ka besitzt: 10

Schi cfft abst and, nm rel qti \6é42i gg’g&si th g-,; hwé}h 1 sehr stark 0, 999

+ 0,01 stark 0,974 o0Jo1 0,386 + B4l €/ Qta 0, 007 mttel bis schwach

15 0382+060 H 99| lstafik, 007 I ttel bis schwach 0,426
), 005 mttel bis scmvacm39538604 0,0@dérk stark 0,382 0,004 stark

0, 375, 0, 004 stark 20 0,372 £ 0,004 stark 0,372 0,004

stark 0,365 0, 004 mttlel d36800,0000, O0Mittel m ttel pis schwach 0, 299

0, 002 mttel bis schwadh 2£805z:0,00nd ¢imittel bi§ schwahspekt rum mt den

f ol genden Banden: Wl | enzghl 0,200k 0,002 el fitmittebbié sohewaphi kit 1220 bis 1230
schwach 30 TO80 bis 1110 stark 960 bis

975 = mwﬁée'%@iswm"ﬁ% d&(bé[zden mttel b| s schwach 550 bis 560

mttel 450 tte star

________ 4. Verfahren—na-eh—An-s_-ﬂp-F - du-¢h gekennzei chnet, daB
der Zeolit auf Si- und Ti - Ba¥pllenzah). ¢y 4 e reletive Intepsital by calcinierter Formdie
f ol gende nol are Zusamense{zuagp tied230 40 sciwdR . (1-%) SiAR2  (3)

% 1080 bis 1110 | stark
960 bis 975 mittel bis schwach
795 bis 805 mitte! bis schwach
550 bis 560 mittel
450 bis 470 mittel bis stark.

35

\Qf 4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 der Zeolit auf Si- und Ti-Basis in wasserfrei-
er und calcinierter Form die folgende molare Zusammensetzung hat:

XTiOz . (1) Si02  (3I)

wobei x 0,0005 bis 0,004 ist, mit der MaBgabe, da flir ein eine Ammoniumbase enthaltendes
Zeolithydrat das Gewichtsverhiltnis von Wasser zur Summe der Gewichte von Wasser, Ammoniumion

45 oder Alkylammoniumbase und dem calcinierten wasserfreien Zeolit 23 bis 28% betrdgt und das
Gewichtsverh#itnis von Ammoniumion oder Alkylammoniumbase zur Summe von Wasser, Ammoniu-
mion oder Alkylammoniumbase und calciniertem wasserfreiem Zeolit 7 bis 12% betrégt.

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB der Zeolit auf Si-, Ti- und Fe-Basis in
50 wasserfreier und calcinierter Form die folgende molare Zusammensetzung besitzt:

pHFeO; . qTiOz . Si02  (4)

wobei p bis zu 0,050 und q bis zu 0,025 ist, mit der MaBgabe, da8 bei einem eine Ammoniumbase
85 enthaltenden Zeolithydrat das Gewichisverhiltnis von Wasser zur Summe der Gewichte von Wasser
und Ammoniumion oder Alkylammoniumbase und calciniertem wasserfreiem Zeolit (4) 23 bis 28%
betrigt und das Gewichtsverhilitnis von Ammoniumion oder Alkylammoniumbase zur Summe der
Gewichte von Wasser, Ammoniumion oder Alkylammoniumbase und calciniertem wasserfreiem Zeolit 7
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wobei x 0,0005 bis 0,004 ist, mt der Ml gabe, daB fO ein eine

Ammoni unbase ent hal tendes Zeolith w cht sverhAl tnis von Wasser

zur Sumre der Gewi chte von V\asserggxa‘;nﬁg%ﬁ%qﬁn 45 oder

Al kyl anmoni unbase und dem cal ci ni erten wasserfreien Zeolit 23 bis 28%
betr~gt und pEagse, GawidE Wobi @bd VWhdsbrbiSHiohOAn ARSI Mhikkisktons talsite dirdhyKatiomem arsatatizs e
Zur SUMTE VQRd &S 2t (4 ARTPINeHormN3iid IREMgéhbeublingydpakinm it ibra fofgeoded Ghalalderistilar t em
wasserfrel empesitigl it 7 bis 12% betragt. 5. Verfahren nach Anspruch 1,

dadurch gekennzei chnet, daB der Zeolit auf Si-, Ti- und Fe-Basis in 50
wasser fg ei er und cal ci ni er t[eRaF ' | re Zusamrenset zun

besT zt : pHFeQ®2 . qTiO2 . S .c‘ﬂ{agéﬁh% %m‘ ﬁgtga}!t-ﬁ“ 050 und q bis zg
0,025 ist, nmit der Mal gabe, daB 18&i00%i ne seh’ﬁ@’kAmmnl inbase 55

ent hal tenden Zeolithydrat das @@ svel &% ni s von Wasser zur Surmme der
Gewi cht e von Wasser und Ammoni W@téQ%der | A& armoni upbase und cal ci ni ertem
wasser fit ei em Zeol it (4) 23 |bi s°ez'*§% 190 | agt™ g'%g'a hi cht sverhal tnis von

IS
Anmoni uni on oder Al kyl anmmori u éo S Biéfc 8%: i tht e von Wasser,
Anmmoni um on oder Al kyl anmoni u € cal

'8?? em whsserfrei em Zeol it 7
24 ba | 1[1 |III 11ul Il EP 0265018 Bi
bis 12% betragt, wobel das V\as§ s,totb I of HFeQ2 nl ndestens teil weise
durch Kitionen ersetzt ist, Ungly7dery péeol i tlﬁg) in Pulyerformein

R6nt genbeugungsspekt rum m t de@a Qlog)gnder hié@r akt eri sti ka besitzt:

Schi cht abst and, nm rel atlveoédgta,mght rhitteh bid schiwaéhl sehr stark 0,999
0,Q1, stark 0,974 + 0,01 0.200teto@lo2 t O| mittel bis schwach :
0, 636 4,0, 007 mttel bi s—se-hwe:c-h—e—5-9-€—e—eﬁ'7'—rr‘ttel bi s schwach
0,426 0,005 mttel bis V\P] |§ 0, 004 stark 0,382 0,004
stark 15 und ein lnfrarotspektrum mltden genderl an89n375 0 004 stark 0,372 0,004

stark 0,365 0,004 mttel _Q0. 305 0 00 LL@__LT s schwach 0, 299

0, 002 mttel bis schwach |2Weleneshkcm™| hfrelafveinigseitét lum nit den f ol genden
Banden:as\l | enzahl, cm 1 r 4l ajyhis 135N bdhhchZ
1220 bis 1230 schwach 1080 Qsfpid3h@ | s@kark 960 His 975 mttel bis
schwach 795 bis 805 mttqgl g@bgcéwac matelbigdchiwdel mttel 30

450 bis 470 mttel bis stlar k7eskis 868r f phitervigsemach|spr uch 1, dadurch
gekennzei chnet, daB di e w aBri gssolbagsseog V aiitteKi esel sayre und 35

Al kyl arffoni um hydr oxi d her ggst eksotbiswarod [ witehbiddtalk.ol y|si er en ei nes

Tetraal kyl -orthosilicats in et ' es

Al kyl anmroni um hydroxi ds bei einer Terrperatur von 2 bis 120- C wahrend eines

Zei traum yon,, d F ﬂ%h dA0 5B Wahhe 5sulg e Ridselsture und
gekennzgi \éh nﬁ :gu o 1 i)? w.R{& : H dr&ﬁferéﬁ@iﬁe@g%ﬂ:é‘ky%ﬂﬁdgﬁ&ts- in‘diher
licat iSt. b eifdd | ﬁQﬁMﬁl dloxid6l 86l Uirieh Terferin 26n 2hiie120° daiBhdas
Al kyl in derr;,I %hmlo% groxid ein Cl-Cs-Al kyl ist.

~ 7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB das Tetraalkyl-orthosilicat Tetraethyl-orthosi-

40 licat ist.

8. Veriahren nach Anspruch 1, dadurch gekennzeichnet, da8 das Alkyl in dem Alkylammonium-hydroxid
ein G1-Cs-Alkyl ist.

45 9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB das Alky! in dem Alkylammonium-hydroxid
Tetrapropyl ist.

Revendications
Revendications pour les Etats contractants : AT, BE, CH, DE, FR, GB, GR, LI, LU, NL, SE
50
1. Procédé de préparation de zéolites liées 2 de la silice oligomére, comprenant les étapes consistant a:
(a) mélanger une suspension aqususe de :
" une 2éolite choisie parmi :
- des zéolites calcinées et anhydres, ayant facultativement subi un échange avec des ions
65 ) ammonium ;
- des zéolites humides non calcinées, préparées par voie hydrothermique et contenant des
contre-cations ammonium ou alkylammonium, facultativement en présence d'hydroxydes
d'ammonium ou d'alkylammonium, et dont les pores présentent un diamétre de 0,5 nm a13

25
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45 9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daBl das Al kyl in
dem Al kyl anmoni um hydr oxi d Tet raﬁgg%@as Revendi cat | ons Revendl cati ons
pour |les Etats contractants: B , FR, GB, GR Li, LU NL, SE 50
1. Proc~d4 de preparation de zeolites liees a de la silice oligonere,
conprenant |es fhapes consistant a: (a) m~langer une suspension aqueuse de:
une zeolite choawt &ngabiilion aquéles de—~siick taligonead 61 BOR hydrbxyas RalkyIEBmoniyaNé

facul t ati venent paittshtagenporddfeh dg & Meite dahe Jadite® BBpdmSion valant de 20% & B0%WDMIrappprt - des
zeol it es huni desolaimndecialsticendigemare b dpyardpds daitylamoosiurh dahisdédite isolitigu ealat de

cont gnant des c00f X @2 etle rapprst rackairp dé larsilicacligiriéyd & Pevo wilanhyle 0.625310,0425. viement  en
presence d' hkhécheydpidemintlamélanggrtésullent' al kyl anrmoni um et dont | es pores
present ent Laaragifrisfion cequed'onutlisamp zéclite 3 basp de : 11111111
11112121 (11 iiiNSAPIBI11 * C L H S* EP 0 265 018 B1 nm avoc une
sol ution aque@s® ’éiét§| lice oligonbre et d'un hydroxyde d'al kyl anmonium |e
pour c¥nt age pé‘hﬁeT'&T %e |la z6olite dans ladite suspenS| on val ant de 20% a

50% le rappo alre de la silice oligonbre & i' hydroxyde
d' al kyl ammnl Tan m.’dl te solution valant de 5 0,05 & 0,2 et
"l e rapport rml ngﬁt ilice oligonbre a I'eau valant de 0,025 & 0, 0125,

et (b sdcher E& ghent ’ e mjl ange resultant, caracterise en co que |I'on

utili Se une ré?aéﬁ merd 2 la2kolife! dafs le7Méla Shtar bio e (ay, valan
3) Si, Ti etf e% ru{PeIrvaéau %19%5?105’;15 e%i\ﬂifl%iiﬂ@ézéfﬂ%ﬁ% ;;aS;

ZSMll et Zeolite T, le rapport ponderal de la silice
ol-igonbre & Ia zeollte dans Ie nel ange resultant de |'etape (a), valant de
5:95 @& 20: BRcédsicoiiermy Al 1h evaldicaidh 10@ind e85 & 86litebab a8 i, AxétIBipréknts, 3 Mt as

d' une z60| cdidné&t bingde,dcoliposhion Miolaire2divante Pr ocedd conforme a | a revendi cation
1, dans loquel la zeolite a base de Si, Al ot B presente, A l'etat calcine
et anhydr epHAIG. oqBBPOSIi04 on(Inol ai re suivanto: pHAIO2 . gB203 . Sid2 (1) 25
dans laquelle p vaut de 0,034 & 0, 0050 et vaut de 0,1 a 0,005, avec la
condi #i on dane |lagpatie p vau dh9ﬁ34eﬁ 0058 et 3l dod, 1&)@1‘10@#&?&'3 oondition-ayie. REHTHOVAIRP | o
rapport dudpaiolits centenant weg bage arameniwmyie rarpart g paids ded'equ Ala sommapsdes ppigydedi®ptbni um
ou de |a bée Eomammanivryayifleinbase allgdammeniye st mzwecﬁalﬁa% %ﬁ"%ﬂyﬂ'feé*e\?aﬂf Pe de

23 % a 28 98 %eft '&?PPWS &e. " P’H@Wﬁ’é‘ qu dedp, basg s %j P'a %se°°'ds
al kyl anmonfe hfag ‘fe ' 'k¥'a"§%ﬂﬂ'“m n llp
base ¥ kyI T 9 " " H‘ g cit"?s’de 7
a 12 9% ° i Saé“a'HA ?ta aﬁ?" QUUWSF ® 824 q"emen °P%rrp Ayabl e
par des caf"l'?) 'qf' éeszsgoﬂn & (1) pré6sentant, a |'etat de poudre, un
spectre de di ffractl on des rayons X dont les r*aLa.c.t.e.L. stiques sont |les
sui vaptes: 35 Distance interplanaire, nnpi| s Intensité rellativee| pl anai re, nm
Intensit6 relative 1,112+ 0,P{2:001 (reg Qe 0,998 0,01 forte K>
0,974 t 0,01 moyenne  o,998 + 0,01 forte
W 0,974 £ 0,01 moyenne
0,634 + 0,007 moyenne-faible
40 0,597 £ 0,007 moyenne-faible

0,424 + 0,005 moyenne-faible

0,384 + 0,004 forte

0,381 * 0,004 forte

0,373 £ 0,004 forte

45 0,371 £ 0,004 forte

0,363 + 0,004 moyenne

0,304 £ 0,002 moyenne-faible

0,297 = 0,002 moyenne-faible

50 et un spectre infrarouge présentant toutes les bandes suivantes :

55
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0,634 0,007 moyenne-f ai bl e 40 0,597 t

0, 007 noyenne-faible 0,424 , noyenne-faible 0,384 0,004
forte 0,381 0,004 forte 0,3?8 ?&g%ﬁ?‘ forte 45

0,371 0,004 . forte 0,363 0,004 noyenne 0, 304 0, 002
noyenne-faible 0,297 0, 002 Foy-eRfe—ai-bte—56 et un spectre

i nfrarouge presentant tout  sNqmbee ondeReam i JnisppiiSdelative EP0265018B1 Norbr e
d' ondes, cm' Intensite relatiigspsli230 a 1R2%ble failbl e 1080 al1110
forte 5 10802 1110 ~ 8O®ra 920 noyenne-fai bl e 795
a 8Q§ 5 noyenne-f ai bl e] 550 ®896%®20 moyaneiaibk5() a 470

noyenne-forte 10 3. Proced$ conf7es &e0a | a |r oweendé-tillei gn 1, dans | equel |a
zeolite & base de Si, A el Ti Foesdale, Imoyenne cal ¢i ne et anhydre, la
conposi tion nol aire suivan{e: pH4i@A70 Ti|Omoyengp-fote |(2) dans |aquelle p

vaut jusqu' a 0,050 et g vaut jusqu a 0,025, avec |la condition que, pour un
hydr at 8 de zeolite contenant une-base anmmonium |e rapport du poids de
|"eau & | 8 So488®s sbRRrmd | Fevemiidationall dand GaqbB! ila0280lAé B BaNe LS ST LA BETi IpfEsdhies & I'état

al kyl anmoni wakind etdAnydd, ié sthpokifiondial Bdanet anhydre vaille de 23 %a 28 /

20 % et le rapport du poi ds de |I"ion amonium ou de | a base al kyl ammoni um
& | a some peiaIop oy, d0d ' e@u, de 'ion ammoni um ou de | a base al kyl ammoni um
et de I'h z6olite calcin-e et anhydre vaille de 7 a 12 % |'ion hydrogbne de

HAI 02 6t ant daus laqyielesp yaut usagiR| 005 At q vashis$aGA26 ayen la gendlitiomgueopryr un Rydratsede
z6ol i te (2) Zholitesconterent une hase'ammapiumicde [FoRATAY, poeﬁd%\@é'eé lecsomme dps Roids dp {9 Wes
rayops X dorffonjamgonin a¢ gz ibase alkylgmmaniugyelde la2olie caleinde é'sa"hVE'E? “B\“% f’%l??t‘@ 428

i nt@r plygnai r% et ierFAPPort dy Beids dedignammoniym oy dq la/bage gikyjgpmonium ég %#329
0, 01 fl' e orgqgnqmu@ qy e la baze almlﬁml m Ide la : olite calcinée et anhydret vall eld
12 % Iio t on emen re ions, la
R o low s el i e R
0,382 | 0, od‘ll!s““t °sﬁ““’?"c‘ ‘0,375 3 0, 004 forte 0,372 0, 004. forte
O, 365 2@ 004 noyenne 0 3058 ﬂ 002 Apyenne. faibl e 01 299 * 01 002
moyenne-f ai bl e et un spect|r @lstamenmgngee- phels s dngngitétreletivei es | es bandes
sui vantes: 45 1,114 £ 0,01 NOjTRESofe ONdeg, cm' Intensit6
relative 0,899 & 0,01 forte -
0,974 £ 0,01 moyenne
%0 0,636 = 0,007 moyenne-faible
0,599 £ 0,007 moyenne-faible
0,426 + 0,005 moyenne-faible
0,386 + 0,004 forte :
0,382 = 0,004 forte
3 0,375 * 0,004 forte
0,372 £ 0,004 forte
. 0,365 £ 0,004 moyenne
b 0,305 £ 0,002 moyenne-faible
' o 0,299 = 0,002 moyenne-faible

et un spectre infrarouge présentant toutes les bandes suivantes :

5 Nombre d'ondes, cm™! | Intensité relative
1220 2 1230 faible
1080 & 1110 forte
960 & 975 moyenne-faible
795 & 805 moyenne-faible
50 550 & 560 moyenne
450 3 470 moyenne-forte

4. Procédé conforme & la revendication 1, dans lequel la zéolite & base de Si et Ti présents, & I'état

55 . " . .
calciné et anhydre, la composition molaire suivante :

xTiO2 . (1x) Si02  (3)
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1220 a 1230 faible 1080 & 1110 forte 960 a 975

noyenne-fai ble 795 A 805 l e so

550 a 560 noyenne 450 & OSE&%Maé yenne-forte 4. Procede conforne
& la revendication 1, dans lequel la zeolite a base de Si et Ti prdsente, a

| " etat cal ginfRqslie @MV&H 620003 £0,664TRRS lalcbifioNGleAbduburSiitnéR b @&olité Loritdhant ubd-- X)
Si 2 (3) padd ammorwitn,Go %ﬁgbrt%epoﬂi 4686 2l iaashahd @spoidStd I'dd6, da,'fdR @mmbnithn 094,
avec | a coauilauohsamkquamormuét ddle FByAs Sdicinéel et aamyalld vafle GO2E B IA0IBL %, L80 @ rBE@SE du
ammoni um  pddsr ®PRGH dmshiurOoulde Gebdse @lylartmdniums d taTsorakesdes qiods dd dedu, dawllion de

| i Qn ,amMoDnammoniun aicdel labadse slieylavinopiunehdeia edvlite calcise lehanhydné vellle de ZRIRYee et
anhydre vaille de 23 %a 28 % et |le rapport du poids de |'ion amoni um ou
de | a bédsePmbddd canionwe & Jareventigation tdangleguella zéplite dcbape deali, Ti @bFd présspte s I'état
ammoni um ocalaing ef anhindie; da compgsfitammrolpiaswiverte de | a z~ol ite cal ci nee et anhydre
vaille de 7 & 12 % 5. Proc6d6 conforne a |la revendication 1, dans | equel

| a zeWl it ePtFelnseTiCe Sz ‘I(f') et Fe presente a I 6t at cal CI ne at anhydre | a
conposition nolaire suivan

| aquel | e pd'ﬂ‘/“éttﬂq“ "ﬁg ﬁ“t sﬁ“ 0 tqg

ﬁﬁg rg.é?
8} d&n

poi ds de | 'bo !_l;g a§%§ o%qélJ
base &l ky 'zg i %‘fam mL 9.4 oo, i (@ ﬁﬁ:nae:rtd 'H'Hidﬁ‘e 25 %
a ls u|-| t ouﬂs%ﬂn@lmﬁ'rml&'dbl Sar d%s ﬁﬁﬁ's

al kyl armvnlaua{@ §éo |t@- @Oam Sé P&EOR Pidie, Bt Ypectls dbdiffHdtichNd5R NhysRd KUdorE el @

bagt_a/ al kyl mggm&gmq@sh@m&gol ite calcinee et anhydre vaille de 7 a 12 %
| " i Onghydr ogene de HFoO2 etant au noi ns partlel I errent renpl acabl e par des

cations, ladite z~olite Y- esentant ppudre, un spectre de
di ffraction des rayons ﬂ{ﬁo?lgtgrpkg?rgtqnb, '§??s§%?§a¥"§ t | es suivantes: 20
Di stance interplanaire, pm 1i,ndero0it 6 rel ardisvamte 1, 114| 0, 01 trGs
forte 0,999 0,01 or t e0,28 £ 0,01 forte . 0,974 0,01
. moyenge 0,636 0,007 noy@dvide-GMi bl e ¢, B@@nne0, 007] - noyenne-f ai bl e
0,426 0,005 nmoyennp- f ai 638 x9,0986 0| 00dvenne-faiblg of t ¢ 30
0,382 0,004 forte P, 3750599 *97 f peveanedaitly 2| 0, 004 forte
0,365 + 0, 004 nmoyenhe 0, 9¢28 * 00502 moyepReeiaible._ | ai bl e 35
0,299 0,002 noyenng- f ai ?J?S@-é’eooﬁln specf?% i nfrarpuge presentant toutes
| es b¥ndes suivantes: 40 0,362 + 0,004 Nonbre d' ondes, cm'
Intensite relative 1220 p 123433290 ai bl ¢ P50 a 111p forte 960 A 975
noyenne-fai bl e 45 0.365 + 0,004 mo 795] a 805
X 3 * yenne
noyenne-fai bl e 550 A 560 msdgq_y(ﬁﬁge moyenne-faible
35 0,299 0,002 moyenne-faible
\,, et un spectre infrarouge présentant toutes les bandes suivantes :
40 Nombre d'ondes, cm™1 Intensité relative
1220 &4 1230 faible
1080 4 1110 forte
960 & 975 moyenne-faible
7953 805 moyenne-faible
® 5503 560 moyenne
450 & 470 moyenne-forte

s0 6. Procédé conforme 2 la revendication 1, dans lequel la solution aqueuse de silice et d’hydroxyde
d'alkylammonium est préparée par hydrolyse d'un orthosilicate de tétra-alkyle dans une solution
aqueuse d'un hydroxyde d'alkylammonium, 3 une température valant de 2° C 4 120° C, pendant de 0,2
ha24h.

56 7. Procédé conforme 2 la revendication 6, dans lequel I'orthosilicate de téira-alkyle est de I'orthosilicate
de tétraéthyle.

8. Procédé conforme 3 la revendication 1, dans lequel les groupes alkyle de I'hydroxyde d'alkylammo-
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450 & 470 noyenne-forte so 6. Procede conforme a la revendication 1,
dans | equel la solution aqueuse d% % 5Gfis d' hydroxyde d'al kyl anmoni um
est prdpar~e par hydrolyse d un or h05|I|ca e de tetra-al kyl e dans une

sol uti on aqueuse d'un hydroxyde d'al kyl ammoni um & une tenperature val ant
de 2 * CA msomqesg.eMQakym@,@g’g h & 24 h. 65 7. Proc6de conforne a la
revendi cation 6, dans.lequel |'orthosilicate de tetra-alkyle est de

| * ort hosi 4.i Fadc@déddnformia’ A tal reyehdicatiéh 8, Ifamcneqlxel 169 ool alikfle ke I'iiyelkorytie | dtatkyiaoimno-1,
dans | equel nivessoftrqaatieasoupédgydpglede | ' hydr oxyde d' al kyl acmmo- 28

Il]\l} 1111 11111 112111 1111112 * C L H S * EP0265018B1 ni um sont
des groupts Zéblite/liée awe d€la siliGHoligomeréceraciétiséecanrce ananies eristaux ¢'enpg aéaliteddhabeade 8,
dans | equel | @&sSigetpes al kyle de |' hydroxyde d'al kyl ammo- ni um sont quatre
groupes propyPRESi Aet[l; Zeolite 116e avec de la silice oligonbre,
caracterisee @SicBeYfise | es cristaux d' une zeolite A base de: 1) Si, Al et

B, 2) ¥, A ékS'ﬂT' ¥3) Si, Ti et Fe; 10 4) Si et Ti 5)Si et B; 6)
Zeolite ZSM 55)s1' lite ZSM1 1; et 8) Zeolite T, 15 sont encages,

| es uns avec g § r?E)ar des ponts Si-OSi et se trouvent sous la forma
de m crospher % 1a’ un dianetre valant de 5 &ma 1 am |e rapport

ponder gl de ' e%' é?%é"uh% .g ﬁ%é%&t&%ﬂ&%ﬁ&% gdleht sbus"B ! 1813 Ede
X rlQ?ﬁ‘é

d' une suspe E&E. PV oy, 16 BBporiQohtisk=Pdb 18 Silie bigonfdR
silica oli gqm;r |I6 cofitethBe SHIBI Bubise b halditeS B0l Wec h%lutlon
prepar at i on, ;oNRLAHY silfdf offy or%ﬂe&t 0N a'oxydb BaRiahthdnimakiisd Bbur (6ar Sré AR, VdkinBdd
etant exclu 333%820186 Mribivalib d5H A998 A 1000B1AESBIU déhs B ca®liurld 260 BV GBIt 3 | ONS
pour | 'Jtat contractant sulvant: ES 1. Proced6 de preparation de zeolites
W ees a dReveRdications posr IEGOEntActantsvastIESt | es et apes consistant a: (a)

mel anger une suspensi on aqueuse de: 25 une zeolite choisie parm: -
des zeol i t.ePradbécdeyaéparatidn darzéolitds ddos 2 aly fardilicd oligorhdra tcorumenanttiessitdpes eonsisiamhdinge
avec des i ons (@mélengerune suspemsion agusbisetdes hum des non cal ci nees, preparees par
voi e hysir ot heuns zfalde ehoisepaménant des. contr.e-cations anmoni um ou

al kyl amoni um f soiléclites \celaindes e mniydes.cavant fepultajivament subis ungchange avec des ions

d' ammoni um ou d' AMBMEMIONI uMm et dont |es res presentent un di arretre de
0,5 nm & 1,3 nny 98¢ 60lites dumiges, penoeplc %Fe@?@afgeé |"?'?:é’y‘8?‘!’ ’B‘H’é°r gt %0{“9
hydroxyde d' al ky|QRffifiars, am"@"ggu%ém' ”fgﬂhdﬁ’f"@ﬁ“"eﬂﬁm I % %?

| adite 3§uspen5| orf’W"&H'[" ‘Hé’% Q°W §Bﬁ8§‘?'éﬁ%tf'ﬁlupg'aﬁ'
ol i gombre a | avec Sudh KRB0 40 o:%ﬁxé | b Rifdrdild H‘ali(ﬁal R-nuﬂ
0,05 a 0,2 et l e %fgrs él%' de Iaqgollkeada d a ite sy e Q&\r@iﬁl %eélh'om%}l Lorpe
0,025 & 0, 0125, fios 2o S ondcle = Wpfilnyds Ry i o%ggsoluﬁ@r{ £id SX
en ce gyo |'on Utd 52562 &t ragdolt rdoiaﬁ"eé’e Sfde ofifome éﬁ'eaﬂaﬁhﬁe 5 $0,018) otet Ti ;
40 3 %aherﬁaﬂenﬁﬁ’c le mélange résultant,
oo caractérisé en ce que I'on utilise une zéolite & base de :
s 1) Si, AletB;
2)Si,AletTi;
40 3)Si, TisetFe;
4)SietTi;
5)SietB;

6) Zéolite ZSM-5 ;
7) Zéolite ZSM-11 ; et
45 8) Zéolite T,
le rapport pondéral de la silice oligomére 2 la zéolite, dans le mélange résultant de I'étape (a), valant
de 5:95 & 20:80, l'intervalle allant de 5: 95 a 10:90 étant exclu dans le cas d'une zéolite & base de Si
ot Ti.

50 2. Procédé conforme 3 la revendication 1, caractérisé en ce que la zéolite a base de Si, Al et B présente,
3 I'état calciné et anhydre, la composition molaire suivante :

pHAIO:z . qB20; . Si02 (1)
55 dans laquelle p vaut de 0,034 2 0,0050 et q vaut de 0,1 & 0,005, avec la condition que, pour un hydrate
de zéolite contenant une base ammonium, le rapport du poids de 'eau & la somme des poids de I'eau,

de I'ion ammonium ou de la base alkylammonium et de la zéolite calcinés et anhydre vaille de 23 % &
28 %, et le rapport du poids de I'ion ammonium ou de la base alkylammonium & la somme des poids
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4) Si et Ti: 5) S
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et 45
dans

allant de 5:95 a 10: 90 etant exclu dans |l e cas d' une zeolite a base de Si

et Ti.
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| aquel | e pcavstdtistichiss Sorld Bé sfivabte®050 et ¢ vaut de 0,1 a 0,005, avec la
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pour un hydrate de zeolite contenant une base ammoni um

l e
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HALO2 etant au moins par ieII rtito’on npl agér;bjyg:g i dds cations, ladite
zeolite (1) presentant, t(ﬂ% foudr 2, Ctrle de diffraction des
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interplanaire nm Intengite J%ﬁatolog 1, 11 nel> 01 trGCs forte 0,998
0,01 forte 10 0,371 * 0,004 forte 0,974 0,01
noyenne 0, 634 0, 007 rmy@gbggnfoai, D, raénne 0, 007 noyenne-f ai bl e
0,424 0, 005 noyenng- falmi(b; 0884 0 enne-faibld drte 15
0, 381, 0, 004 fortel0, 378207Q,000¢ rhdybine-idhie3 71l 0, 004 forte
0,363 0,004 noyenne 636406062 noyeTTe- +ai bl e 20
0,297 0,002 ctre infrarouge presentant toutes
| es band esetéﬂlse%? g&a{'ougg présenlant toute sles%anaseg guwantgs [\bﬂgl’ ep d' on des cm.
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1230 faible 1080 1 forte 890 A 920
Nombregiispdas ™ Ji Iyteasits stiptie 560 noyenne 450 a
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A I'état calciné et anhydre, la composition molaire suivante :.

pHAIO: . gTiO2 . Si02

@

Ti presente, a |’
pHAI 02 . qTi Q2 .

et at
S102

hut j usqu' a 0, 025, avec
Nt une base ammoni um

| ' eau, de

Procédé conforme 2 la revendication 1, caractérisé en ce que la zéolite & base de Si, Al et Ti présente,

dans laquelle p vaut jusqu'a 0,050 et q vaut jusqu'a 0,025, avec la condition que, pour un hydrate de

zéolite contenant une base ammonium, le rapport du poids de I'sau & la somme des poids de I'eau, de
I'ion ammonium ou de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 23 % & 28
%, et le rapport du poids de I'ion ammonium ou de la base alkylammonium 2 la somme des poids de
I'eau, de I'ion ammonium ou de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 7

4 12 %, l'ion hydrogéne de HAIO. étant au moins partiellement remplagable par des cations, ladite

zéolite (2) présentant, & I'état de poudre, un spectre de diffraction des rayons X dont les caractéristi-

ques sont les suivantes :
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| " i on amoni um ou de | a base al kyI ammoni um et de |la zeolite cal cinee et
anhydre vaille de 23 % a 28 % nﬁt%oigg ghg du poi ds de Mion amoni um ou
de | a base al kyl amoni um a | a'so %8 s de |'eau, de |I'ion amoni um
ou de | a base al kylammobnium et de |a zeolite cal cinee et anhydre vaille de

7 45 a 12 % 1'ion hygegbre—de—HA-BZ—atart—at—oTNS partlellerrent
renpl agabl e par des catio s Distance injegplangiey irp F‘?Ps'%r'%@'é% ant, a |l'etat de
poudre, un spectre de diffiractiigmdes rayorsidsfdent | ey caracteristi- gues
sont |es suivantes: 50 55 ' 0@ 265 (1Bl Di stafce interplanaire, nm
| nt:ensiste relative 1,114 |0, 010,974 0,01 r bsf qr meyedne® 99 , 01 forte 5

0, Jr4 0,01 m)yenné 0, 68636 £0.0037 moyepaedaiblef @i bl e 0,599 0, 007
nmoyenne-faible 0,426 0,005  058%%eiTne- f di ogenge-3BE |0, 004 forte 10
0,382 0,004 forte @, 3750428 005 qunee-@ipm 0, 004 forte
0,365 0,004 moyenne |0, 309386 Q@4 A9 enne-failbl e 15

0,299 19, 002 noyenng- faI 91282 £9.9%n specfFB i nfrar guge present ant
toutes | es bandes suivantgs: 2@375%0004 forte Nonbre d' ondes,
cm' Intensite relative 3220 % % ggj flafPe 1080 |1 110 forte 960
& 975 noyenne-fai bl 4 795 {bgl Bl e 550 a 560

moyenne 450 470 myenn% é); 60 0 4 a é nforme & | a
revendi’tation 1, caracterils e la mae de Si et Ti

présente, a |'etat calcine et anh dre | a corrp05| tion nolaire suivante:
XTO2 . (1 - ushpegire mf(a@}lgeasésemﬂt@aﬁg'eF bydes yupangesyaut de 0, 0005 a 0, 004,

_ av%Ia condition que, pour_un hydrate de zeolite contenant une base
anmoni ygn | e rapport du poi dﬂorﬁiﬁeboﬁaﬂcﬂ-ﬂ lﬁmeldm poi ds de i'eau, de

["ion amonium ou de | a ba<c &t 6 TR de—t=a—zqolite cal ci nee et
anhydre vaille de 23 % & 28§ 41-[\ Eappo lﬂu poi ds [de 1'ion anmoni um ou
de | a base al kyl ammoni um all a S S po Q:ﬁe-lfaub‘?eau’ de |ion ammoni um ou

de | a base al kyl ammoni um etf de |g-gepeite tgl (LSS [anhydre vaille de 7 a
12 % 48 5. Procede conforie a |ggheygndi cat,+I Bnnd: Carjacterise en ce que |a
zeolite a base de Si, Ti et Fe pi@sesppe, & m@g,ﬁfe.f&lal c ne et anhydre, la
conposi tion nol aire suivantte—pHre2—eH —SH2 (4) 45 dans | aquelle
p vaut jusqu'a 0,050 et g vaut jusqu' & O, 025 avec |l a condition que, pour

un hydrate de zeol ite contenant une as nmoni u POl i € l.|. r@segr'é fle
" eal @01 4 SRS aROgaietl cassersd PR i vtk BB 3R S &'t gk
al E;Fammnl 3%?3'?{@ q%ﬁl'ﬁ?@"?&?ﬂ"ﬂ'@'@ s&va:g%hydre 1/a| Ile dg 23 % & 28 %

et | e rapport de, | ion ammoni um ou de | a base al kylammoniuma | a
some des po’fTb(g éﬁ’gggi Eia)l "eau, de |'ion ammonium ou de |a base

al kyl angoni ugg.e Faqlgﬁe ) Gt &Y dobsa 6,504CLVBER cBilditBmMEsdbdar Mtiyhiraf® dd Séofite contenant une

base ammonium, le rapport du poids de I'eau 3 la somme des poids de I'sau, de I'ion ammonium ou

_ de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 23 % & 28 %, et le rapport du

\_«' poids de Iion ammonium ou de la base alkylammonium 4 la somme des poids de I'eau, de [l'ion
ammonium ou de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 7 a 12 %.

40
5. Procédé conforme A la revendication 1, caractérisé en ce que la zéolite & base de Si, Ti et Fe
présente, & I'état calciné et anhydre, la composition molaire suivante :
pHFeO2 . qTiO2 . Si02  (4)
45

dans laquelle p vaut jusqu'a 0,050 et g vaut jusqu'a 0,025, avec la condition que, pour un hydrate de
2éolite contenant une base ammonium, le rapport du poids de I'sau & la somme des poids de I'eau, de
I'ion ammonium ou de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 23 % 428
%, et le rapport du poids de I'ion ammonium ou de la base alkylammonium a la somme des poids de

50 I'eau, de I'ion ammonium ou de la base alkylammonium et de la zéolite calcinée et anhydre vaille de 7
3 12 %, I'ion hydrogdne de HFeQ, étant au moins partiellement remplagable par des cations, ladite
zéolite (4) présentant, 3 I'état de poudre, un specire de diffraction des rayons X dont les caractéristi-
gues sont les suivantes :
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a 12 % lion hydrogbne de HFeQ2 etant au noins partiellenent renpl agable
par des cations, ladite zeol He#ﬁ@%ﬁ?ﬂ ant, & |'4tat de poudre, un
spectre de diffraction des rayo es caracté6risti- ques sont |es

sui vantes: 55 EP 0 265 018 B1 Di stance int erplanaire, nm Intensite
relative 1,114 0,01 es—o+te—0-98 00+ forte 0,974t 0,01
moyenne 0, 636 0, 007 Distppesifierpipngirg @ b "Ii%'té rg2iye 7 moyenne- f ai bl e
0,426 0,005 noyenne-f aifil1#:0,0886 O Q.@gfone fqrte 10 :
0,382 0,004 fortg O, 37kec @004 ffrarte 0,372 0, 004 forte
0, 3‘8/85 0, 004 noyenne 0,098+ 001002 moyemgenne-|f ai bl e 15

0, 0, 002 noyenne- f &,836 € 0007 un spaewdyermediaibler gr ouge pr esent ant

toutes | es bandes suiva
cml Intensite relativ

t es: 0X99 £ 0,007 moyenne-faible Nonmbr e d' ondes,
1220426 £ 23805 frefygnine-falbr8d a 1110 forte 960
a 975 nmoyenne-f ai bl e 23,386 £ 0,004 forte 795 & 805
nmoyen¥e-f ai bl e 550 & 56 0-3%;?@%e 45p fate470 nmoyenne-forte 30 6.
Procede conforme & la revendi®3PiE88%4, cal d¥%rise er] ce que la solution
aqueuse de silice et d 20008 1y apr¥Bi um est preparee par hydrol yse
d"un orthosilicate de t ns u1é“%’8’f"ﬁ n laqueuse d' un hydroxyde
| ant g}@ A0*C, pendant de 0,2 h

A 24 35 7. Procdd4 c 3t event caracteri se en ce gue
| orth05| licate de tetra-al kyle est de |’ orth05| licate de tdtraet hyle. t

. & Pr oc6desten aegiraripfragoupe; présopient doutes s dpndes suvamesct eri se en ce que | es groupes
aI Kg e de |' hydroxyde d'al kyl anmoni um sont des groupes al kyle en CL-C5. 40

fHcdd6 conforme & | a |r aeRbdderdes,@m—-8| m@fshEteltilesd en ce que | es groupes
alkyle de |' hydroxyde d' g SOt pupes propyle. 45 50 55
1220 3 1230 faible
1080 4 1110 forte
960 & 975 moyenne-faible
795 4 805 moyenne-faible
2 550 4 560 moyenne
450 2 470 moyenne-forte

s0 6. Procédé conforme & la revendication 1, caractérisé en ce que la solution aqueuse de silice et
d'hydroxyde d'alkylammonium est préparée par hydrolyse d'un orthosilicate de tétra-alkyle dans une
solution aqueuse d'un hydroxyde d'alkylammonium, a une température valant de 2°C a 120°C,
pendantde 0,2 h 4 24 h.

35 7. Procédé conforme 3 la revendication 6, caractérisé en ce que l'orthosilicate de tétra-alkyle est de
I'orthosilicate de tétraéthyle.

\g 8. Procédé conforme & la revendication 1, caractérisé en ce que les groupes alkyle de I'hydroxyde
d'alkylammonium sont des groupes alkyle en Ci-Cs.

9. Procédé conforme 3 la revendication 8, caractérisé en ce que les groupes alkyle de I'hydroxyde
d'alkylammonium sont quatre groupes propyle.
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