; ghe3eReRb\ "~H6~T?D!'1 8 FEB 200u -1_ Method For Producing Crystalline,
Zeolitic Solid Matter 5 The .present invention relates to an inprove$i8 FEB 2004
process for the preparation of a crystglline solid, conprising at |east one
zeolitic material, the reaction discharge fromthe crystallization being
fed, directly and w thout renoval of any 10 conponents, nuous
drying, the solid per se prepared in this manner and itsﬂﬂ!a ,%H]M’M‘&MM | yst,
as support material for catalysts, as a sorbent, as a pi

filler for plastics, in particular for the preparation of epoXides from
olefins, and in turn the preparation of propylene oxide starting from

propene w t h-the—tse—ef—a—hydroperoxide—th—partrettar—H202—3I5—2Z6#A+t eS

are iu-iowi to be crystaiiine aiuiniirmsiii~ate~ having ordered channel
and cage structures i f m cropores
smaller than 0.9 nm V@ﬁ%‘sggtﬁ&glﬁ%&gﬁhgﬁgﬁﬁﬁ%# lﬁetg%foglgc@g%ﬁegsed of Si04- and
Al O4- tet¥ahedra which are |linked via comon oxygen bridges. An overvi ew of
the known 20 structures Is to be found, for exanple, in M W Meier, D H
A son, Ch. Baerlocher, "Atlas of Zeolite Structure Types", 4th Edition,

El sevi er, Londenpre998,inpenges ©lates @280 iEpuhvadguablse fontthopsparatiopreSent in

lites | fg 5 d b
the i noor por & r?sgighfgfs&?cg%ﬁ@ mﬁmgaz Uil Y MaERGY dRcRRkyeed bY
particul ar, |°@f§§alhwlobe beiagi &k Feﬁwdla@#] V@thOBbtragxgwglmofofanm t hi um

or of cegd Umcoﬂﬁl@ﬁé}ﬂk ne aochnTnhQOIEH &pﬁh atHeOddliRr 1R 88 Prephfedl HAAR MaAldepRAJAr €
exchanged for,_protons, for exa i on Fxchangf the correspondi ngly

aci di ¢ sol | dd'SHG 2R g Catahish 3 SHP ﬁ‘é‘%é&f“gf oricatalyss, as QiSprhemh ah? @1EREM%ed. 30
Zeol i t es whi a3 acfili¢rafon phastiad, lfipartiouban doi thevwdriepdrasaief epoxides ﬁioxﬁld&ﬁﬂi@s been
repl aced by t .| t t

These titani udrrﬁﬁigo ttgé ;@p(nlaw:n o?gh{bgr hdécg% aw%t{r&ﬁg%fgfl g\ruc ure of
the MFl type,° aﬁwdmsquq, ilrtpﬁé’gcﬂléfrHZ(ﬁél r preparation are descrl bed, for
exanmpl e, j4n EP-A 0 311 983 or 35 EP-A 405 978. In addition to silicon and
titanium such materials may al so gontain additional, el enents, such as, for
exanpl e, al urSHUHRS 3% KR dinde t"H?t““i“F%ﬁ”“”é%&l‘f‘[“rﬂd(‘ﬂE‘éIOm‘ifS‘P cchemiel BB on or
smal | anount sagé sfrhidtares Fehost poteh@ez:ﬁtghlahe 1rc&fe&{a;1§é 8f tis®Bporas smallerSthkkrB 2004

the novel proge ﬁgﬁgm?ork%f suc%f Ceﬁ)ﬁ‘?es it 8 n| ) f§1§1§ Ze@[&r@% %?%h%frat Wo or

repl aced by vana |urn Zirc ot um o or a
mor e t her eof .whiple mllamedavuaocmnt@mg@m bidgesr Aramaeiviaw ofi theokhemm

ggam U”I(?)Lon@tﬂgﬁ&@a it ® Wﬁ’gﬁ?’ ng?:)Fna‘}ﬁﬂrl]é GRM 3N dvikiet amiu gilﬁﬁdbﬁrgé{e;}%?lné%m 1

zi I u S ;
11001 ¢ 1. At EQ{E RS 7Pt ‘lcjif*n(gﬂé%qq ?—J&BVE& wopdéﬁéq 3884 1P om a
specific pattHBn in the determnation of the X-ray diffraction diagrans and
additionally froma skeletal vibration band in the infrared range at about.
960 cm1 and can thus be 10 distinguished fromalkali netal titanates or
crystal | i ne dexchprgepblesatignoare piessatin zqolites ikrder toreompensainithemegative t es

Havi ng the Nl:éleo‘iﬂoweaw srdahsecwyttﬁ@hﬁc rﬁﬁéxﬁbm 1 qatooeﬂed@'(wanmheﬁet' ons.
Thus, for exgng ﬁ EP-A 0 100,118, and -A 0 di sc process in

whi ch pr open B’ep%‘f%&liaﬁ C?H‘Prlsh@a&d?ﬁe%’sonb ssé’ e, hOfQBO‘H‘WWBgé’
per oxi de overlithiutrabt ofnczshamh] ﬁq&nﬁmggjmmemﬁwh@mpmcesielf ihase ﬁitﬁjiﬁr@cél on of

cyclohexanone anmond a
hydr ogen per o>2(|Ac3 Féédélgsfféf%t(ral}{% @W 8X %% geFt tC ﬂg?Sppgggﬂyo%édlﬁsed in
such cat al ystsolidghainga zedlide siguttwg,yileathedh-form, @r@ﬂ@ﬁm@@ and the oxidation of

sat ur at egg C2t o C18- hydrocarbons with H2O2 are disclosed in GB-A 2 116 974

and EP-A 20 0 376 453, respectively. Typical I%q t he abovenentioned titani um
zeol i tes are 4Rokffsrwhichror@icRe alnaRuEANdolsWhicktsome off tharSigVOhas heeee, a

titani um oxi depaesl @/ Wabifuﬂg@s”h@mtlﬁ'tﬂé il BRleGroASE knSWE THRSe titaAfum
exanpl e, tetrap{ yl anmoni E xi.de, in taE esence orN?Flisence of, an
al kali sol uti%f ‘feg 1 pREKY g?—ﬁ’s aying 2 SN -ﬂ&‘mﬁ? of the type, and

possibilities for their preparation are described, for example, in EP-A 0311 983 or_

35  EP-A 405 978. In addition to silicon and titanium, such materials may also contain
additional elements, such as, for example, aluminum, zirconium, tin, iron, cobalt,
nickel, gallium, boron or small amounts of fluorine. In the zeolite catalysts used in

MMM
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25 el evated tenperatures for several hours or a few days, a crystall étg
product being obtained. This is as a rule filtered off, washed and dr§ BB 2004
and cal cined at elevated tenperatures to renove the nitrogen cont ai ni ng
organi ¢ phase. In the powder thus obtained, at |east some of the titanium
is present wwthin the zeolite framework2in varying proportions wth four-,
five- or six-fold coordination (Behrens et al., J. 30 Chem Soc., Chem
Commun. ( 1991 ) 678 - 680). In order to inprove the catal ytic behavior,
this may be fld hmmbqbrdrgssr emeatoechlltmfeﬁae tgatiuhyofuwhe zeolge mayhbearepidcad ibgn of

nas to b ar Vet HRoplth, hadildh ofhioBluolBt £ hykitfe bt hLLEATRRIGE 00"

aga| n, escr| exa
276 362. The Tihmmlammm@éltutmmnp@m/er vamasdslm,bzmnmm rw:bmmxmnrmlmgblbm to

processed wi i) @ YJ%: tJr01iQn %ﬁdsmahﬁ:ﬂ{ %E!d?d%adt ?p% ”oror der
to make it avail e as a_ catalyst a form capabl e 0 el ng ed One

nmet hod for tie Hpuvwéé)rlnsobwgetwqﬁoreﬂm o wobl 260. 18 FEB 2004 The
above-described crystallization of the titanium zeolite fromsuitable
starting materials by hydrot her reaction | ner al | arried, oyt at
from50 to Zgbtsﬁalﬁ\?é‘?y @a‘gmﬁf‘t“ﬁ? égﬂqt 165 §35nF P‘ilfg‘iﬂi,ggaw %Eﬁ%tfc EnRATSTh ik B ur e

bei ng elst abl idsteedimaton of uinc Xi-ap diffractien tdmmmatm& eddlﬁ%dmweﬂ’romf’aeskeletal .
crystallizati re.is e e e gt sired,crystalline
solid, havin %prstrl?n ertale“isllnzgeﬂsE o&mgé mlg i 90 %@ FI%}’ | &85 YHL°1 vim
fromthelGtr dmgingulahfbdaﬂromelkabtm@al titmors:tydtalllmnmomhtg:sd"ﬁ@arphases.errpl ate.
For this purpose, EP-A 0O 893 158 describes, in the exanples, either the
separation b){ caonventjonal (10 centrifugi ng and subsequent washi ng of the
solid or the lbigdireparihaiftitanivmzsphigs baving HesMb sigicsire acenmiteblewgicaglysts

Accor di ng t o fohbsidiidy teﬁ@ttdn@nThtish@o I AQY YO D18 Snd &PLA &) gaut19by

spray-drying dryin f1 ui di.zed- bed pr ranul gtion.. Both
t he separati éﬁ? SetaI"FEgrzeé%I“} t’@”‘?‘r%ﬂ? ag&sepe@%ﬁ&qa B% %5’80'11%’ a5 with
cryst al | 1Zat ihydroganl petogideddiet titniund zédlmscml gavet ropylasd mhdt él‘tarpre}ﬁkﬂatidnonal
process step k5. MERadote L4038 CONA UL She3 Nk LXRENS] vgﬁ S 880 QbéJQCt of

the present invention to provide a process for the parat| on
crystal |ine duHrages prfoxidsi ingespribpé iisEPuhé 29§&h1t1:1¢l'th¢a¢@€tla¢s umﬂll@huth ocess

\c,imoteﬁoﬂft Zga\é?gfa’l'ﬁt@%hﬁig?ﬁ trlre ; 1&5&?@%&&%%&% 6ﬁdd§f]%:hlto‘§§%t}1%'rt]ecf@ﬂages
drying. W hdfe %E’H{i"?%l?;t‘tnst?ﬂté%z g%éscg’ét\ﬁ 5 By 2al Lo giae%df'gpr"qt he

pr epar ati(t)n df 3% 433y sdspédtivels. soI id conprising at | east one zeolitic

mat eri al , z om.a t,..one cursor
conpound and W «‘éa?’?. %?1!“" Oﬁé&/%ttz?u‘%lhe&%g{crgpgt i ?efgczt?yoﬁetc . P
directly to a?%?‘?}lsrﬂjlxé‘tfﬁ anl—@#Qe? SQ‘H%P, taetitgniven Pé@@l&]‘lﬂ grovegen-entaméng enoval
of any conpongpirc ivas€l firat &4 fwtéﬁ@ﬂ{pleﬁrﬁéﬁrhﬁrbbyléﬁa}dd?ﬁhrﬁ d?'&b{&é‘gm
preferably the product  of the cry JI|zt|Qn|sfedtothe r st age

Wi thout a  urTHERSS (A AERENE otle 48101 SGEOR dn i BEFSS Uy PR CONEIRG 2b y

éf f ect ed2py rﬂmddémpnaayeajfoy wagprairhoairmmg fdw dmml&:rysiallﬁxhdlpﬁdiﬁcbeh%d S pr ay

granul ati on, eecng\%\ms alg a Hﬁerﬁ& Qﬂ&sf?e% an t'l 4 usalll aﬁtb E\%&e ; om

The drying |s e mal ntat ning era
100 to 350C, tpmeetetratﬂ 9 remowe tlwcntr@gezmetaxmng Ioegamsu phaaﬂ: i nhp pdmdesrahm y

. conditions n &l Yt 1dd P6OHE t 35
obt ai ned. Thg&ﬁ"tﬁél ngtl SSMZ!)?n Py S‘ﬁanallfﬁ?llg réggx? %ﬁgnﬁ%?ér%@gﬁ@re V\;Ik irﬁ

conpri ses oxyYFEXDG pEoRgrti 'e“"‘a‘é’tt{‘ 3'b\ér" ¥t Ofg¥-folggagrdinationy st Aleferabl y
cir cu: at 8ol taSC]ﬁ?en@ .8dcl @hegﬁilo@rhﬁﬁﬁr{l 9939 678 RtG80Ndh otrdietd 1@@‘%@@ ﬂhesd&%]}ét@@ for
exanple, nitr r ar bon_di oxi de

hel |mam and ar}b%ﬁv%f C‘ﬁ'lsﬂl?}'r esiloglfo “te&c}’ YorP ?Pg?dgtr?gri’eﬁe%tol?y ﬂ%?“%e" ithentp ‘atéor’c he

i nert gas. The lyxyagen peoxtidenin smtfutmecleltafnerpﬂac}ethesmammhareahieypdv&&s hadran 10,
more prefer abl .l f85 awﬁ%ﬁ‘lhﬁred%gm{ s #}c‘é?@geﬁﬁﬁr AEGLPR' & EB. Aséigﬁ 3%? 'Bl{{re'eXt ure

havi ng a COx cont ent ére are nb explo
may be used aftaniyay ZCOé)laesPOWderﬂb‘ilSn@Pt@l@% npise finglyobe aracessad iwith addstidn ghis
m xture By Comdslkei vded lmkwﬁtg g5 il Qfdétt§?1lfakga}§awpcﬁlggllécats'é)[:'atglggt inta D€I Ng

possi bl e sinmul taneoysly to enerate ener he energ -intensive stages
of the proces@rm capable 0f being handled. One method for this purpose is déscribed in EP-A 0

200 260.




In the drying according to the invention, it is essential that the

at nosphere be 10 adjusted, in particular with respect to the oxygen 8 FEB 2004
content, so that the procedure is carried out safely outside the explosron
limts. If the crystallization described at the outset is carried out in
the presence of a tenplate conmpound, this tenplate conpound which may stil
be adhering to the 15 crystalline solid as dry material can be renoved in a
downstream step by neans of a preferably agueous wash solution and can be
recycled to tTee abmtcnbdnbkatdrmalhmmnlmmvehamm’ﬂezeaﬁienfrmrstuu@tsletstmﬂ@rrpl ate

is renoved durin of, reactlo di_ sch he

ol at e compBaRaes R apBeR hiiohdf B Pl 5568 SBF aL PRS0 Cofensed
out. 20 The powesenstufiinieatly ilomg phrisd,adrs autogémue préssur@nbdimg eglabllhﬁdd pisoecess
for the pr epagﬁwl &. Feﬁ@'e}(ﬁ\&f%' line solid conprising at |east one zeolitic

mat eri al , d is continuously crystallized fromat |east
one precuﬁsor corrpound in the presence of at |east one tenplate conpound,

25 (ii) the rgagt fh@rbrygta%ﬁ%ogemfefeomtwgr&ﬁefﬁfoﬁkéﬂ QHﬁ'déSlfegrbtr&#z?iﬁHél y

spraydri ed, no conponent he react | di sc e cryst I zation
bei ng separ at %ﬂldomwséfp@rtecl% FEey PG aiga Telei sybsiapda Mﬁsa‘nghqnsletm,r &y that in

an at fTDSphgr estmlm@w alRAlRG rﬁéﬁt‘i/leltenqud?rsﬁl;l%bﬂﬁag%né @@&n‘bh@fﬂpﬁ&%mytmpb | eof g
oxygen, and at,lge i ner S ng circul ated as
OXygen, A e ERs A58 deRSies IR i b h e IS B R bRa e
gas stredfh af tentrifngimigaarid ﬂfosetqmemsv\nasmmg of the sélel bedet additich of Hidrgdarito be
dried are con t - dr.i
crystalline so Hgﬁ% gﬁ’én% nﬁ{ﬁns%%&é@{ ie:% I{O%{S ;)u 8%&“:%’%@% Sélgsr a%e‘ﬁ dbﬁg%ess in
which tenpl at® G@Wp@u@ﬂsbv\mmw ény@ng e | diyeng iby treens rof sfluidideded obpraly ar e
separat ed of f gxaﬂ@llaﬁ&pmmlets@ &la?mn aﬁ@le(z\ébmetftb?n &reysﬁgﬁénkfoﬂ%bmﬁédqum ai ned

from(v) is calci ner S 4 5 result of
bur ni ng of th%ryFtéﬁ’&Pﬁlﬁ%@‘daﬁBGﬁg%B gﬁﬁ?‘éﬁ“és E‘é‘?f’BB{E‘?lﬂ%a%Flﬁ’@alﬂ’é‘éFe%ﬁRP to
(). I'n addit ivhith iattheiconasning atdegensieef or bi nding the spray-dried
material, i.e. 5 inparting nechanical stability to said material, or for
doping the spray-dried material with catalytically active conponents can of
course al so bl iagulebjectofithepresmt invsntieli tcpravide aprocss fay thie piepgratiamdf 2 he

application Oéxg%flﬁk:%ofl@rcoﬁ]gﬁmﬁgﬁt f@(astté]'féu% gﬁg& W ia$ C\Llllugh %?oc%g's Qoesdt i on

cat al yst accor ?h e nmentioned here. 10 There are
no restricti oR¥veathesapovimentioperh isadyantages cpgdtin) partieulan| menaeshi withost e

dried or 207 epadditordy irtéttnedRvedteRHR6SER cRytal iRdhiaBe dAing €ast one zeolitic
material. '"the following zeolites may be mentioned individually. 15 Ti, GCe,

Te, Ta, V, O, No and Zr zeolites and in particular Ti zeolites are
preferably ~eWeyhaveyfound that this object is achieved by a process for the preparation of a

crystalline solid comprising at least one zeolitic material, in which the solid is
crystallized from at least one precursor compound and the reaction discharge of the

L 25 crystallization is fed directly to a drying stage. Here, the term "directly" means that
no removal of any components is effected between crystallization and drying, and
preferably the product of the crystallization is fed to the drying stage without a
further intermediate stage.

30  The novel drying is preferably effected by means of spray-drying or drying by
means of fluidized-bed spray granulation, each of which may be carried out
continuously or batchwise. The drying is dried while maintaining a temperature in
the range of from 100 to 350°C, preferably from 100 to 250°C, while maintaining
the safety conditions necessary in the process, until the free-flowing powder is

35  obtained. The drying is preferably carried out in an atmosphere which comprises
oxygen and at least one inert gas. This atmosphere is preferably circulated as a
carrier gas stream. Conventional inert gases, such as, for example, nitrogen, carbon



These include specifically Ti, G, Te, Ta, V, C, No or Zr zeolites of the
structure type ABW ACO AEl, AEL, AEN, AET, AFG AFl, AFN, AFO AFRS§ MBS0
20 AFT, AFX, AFY, AHT, ANA, APC, APD, AST, ATN, ATO ATS, ATT, ATV, AVWO,

AWN BEA, BIK, BOG BPH, BRE, CAN, CAS, CFlI, CGF, CGS, CHA CH, CLO CON,
CzP, DAC, DDR, DFO, DFT, DOH, DQON, EAB,4EDI, EMI, EPI, ER, ESV, EUO FAU,
FER, S, GWE, GOO HEU, IFR 1SV, ITE, JBW KFI, LAU, LEV, LIO LGS, LOvV,
LTA, LTL, LTN, MAZ, MEI, MEL, MEP, 25 MER, MFI, MFS, MON, MOR, MSO MIF,

MIN, MIT, MNidbndditlé, difton diESde N@NumORTd argsh or PRurdBAL], twpHir, m@ecther®al, RSN,

RTE, RTH, RUT, SAQ AT ) , i , TER,

THO, TON, Tsaa& ,Se‘f/ﬁ? fheaﬁtrg,‘ g%ahe%}?eﬁgﬁte@%t@@mé%&f %%&lﬁfeé}ﬂgf a

mi xed struct lesethmorkfy; msiregreferablyrlesssghan 65 Yo brevelumey Hetharmerep @ shackiges ur e of

t . [ j , BEA
Cructure, v AEREs EOR cants wilLE hopBo B ke 213 rofikplislonsirobieiny "2

structure, m xed structt{}i(eln,turn are to

be regarded a@ypherused @b ararygass rheingpossiblglq pRiaingch §; stack gas MXBIrG LY o1 ped,

for exanpl e, c&rﬂBx?Jﬁ%naQPVrﬁﬁﬁﬁlt ipaefr Pkl @t i BdWRYioMV Md Ve ingetposdible35
Particularly pre

erred catal ysts are% S@ECI fical I?%s.t h? Ti gagt aining zeolite
catal ysts, whiEHtaASQSHSRSEEAFR SPERRY P LRCTRE INIGISIYE S1ages PEthsPIOCSTE "gn
"ZSM 48" and "ZSML2", in each case with Ti, TTM1, Ti-RUT, Ti-MM 35,

titani um cont aini .18 FEB 20 lites . e haCl T-5",
161 hnd sk bing Afeoring A8 e du b § % YerbfE) HHP e difphere ve

i sonor phidus wiljukteB gingpartmillartveith faspece saths! axygen centeninse Bt thearroepdur ¢l osed,
for exanple, D ] Bmity the case of such titanium

zeol ites, soﬁeﬁgbj%yﬁsea%%?{)ﬁégdegﬁigaﬁgﬁq?w present in the silicate lattice is
tepl aced by titaniumas Ti (IV). Further titanium zeolites, in particular

t‘EO_se havi ng 18 yes &’r%tﬁiligﬁttiéﬂ_ﬁ%)%gﬁe@fat WEO?(E& igmailegn%lstpmsﬁaimrgﬁtegffazr0 -
their preparation are described, inter alia, in : -

083, US 4 666eBRISte G9EnRUad s FEplels CpmPounhyhiygmay st o e ol ) O]
this respect crstdibnedyidfasldry mareriat gor et coygd ired doensgeammstethey osarestt  of
the present gppljication . FULLBel 1hd b ANHMEGRVEAIMING (RPNt AS Wb ¢lpcan be
readily used “l‘ﬁ"‘t’h%”p?"é‘ls'é'ﬁf 'Tﬁi/é"rllf'l‘%qﬁﬂdnﬂ“h'é\ié”a struct ﬁ‘bt di ]‘gf er% a_’la from
the Ml strudlawevenredusior pasbef thoteraRiaitpiseremayegplunng thesdrying, of e

addi tion to sbidieRRistRargBdhé bdRRhNBle EHBIE SthpduBEs THRY prsemt iaQRE edrfler

addi tional elenents, such alum nium (as described,inter alia, in DE-A'31
41 283), gal |gaﬁﬁ§r?q§pb¢{ngcg%nse§gl}., boron (US 4 666 692) or small anounts
of fluorpme (EP-A 0 292 363). Regarding the zeolites described there, the

content of t application I - ] :

i ncor por at ed &gﬁegflenﬁ’grgfmﬁlnt ﬁ%gls{): g%?%%?oo %rfu{t%ég%é gg%ﬁése@gﬂge;%{e? acrgttl?non.

Furt her zeol idfe aepstallipe salidgommisingrat lrasi e geplific MatepploHeWRICBf  t he present

i nvention arejdescripgedolid N§ SfonBihiidusly Neridtalfied 47 0R0 1ad 04O PALAR408, the
content of whi‘ch in thi s‘Eﬁontext i S h?e}re %]si nc%éﬁor%{ed %ﬁ reference in the
present appl i cati oncomeouBdinieduessncs of 4t et e SAPIA CIMCEPY ng zeol i tes
are thosegshaviipg t hthestenttidnudisclnfrgd dron ehé toeystalliZBioneis| ¢antinooushf spmydeni te.

b ocess: 30" Car al yoPue el BEnyh S A Rugtiny koS Br iy IR B
196 23 611.8, whi chséperatest efbbeford thy dryis@r por at ed by reference, with respect

to the catal y@@s de&féfdﬁg ié BETiBA But in'ant AR oSRELLIMMsind Gxyper SBferably

appl i cation. These are~oxidati 0[1 cat gl{o}/(st s based on titaniumsili.cates
or vanadi um si | i cat 55 KaaR h§7aby d8Iume: oF 0XYg, 80 3t deast ARECnER §75 Mitle t o
the strughures st at gghcdphere baingkirtilgtepneh entiiet gad dlRamegard to the zeolite

structure. Th8§)e Ca‘iez%rlx asnt%ScoarrrqgaoundéL csonggn%aglgoﬁ'om the carrier gas stream after
contact of the stream with the reaction discharge to be dried are
condensed out and are recycled to (i),
(v) the spray-dried crystalline solid from (ii) is subjected to a continuous
35 wash process in which template compounds which are included in the
crystalline solid are separated off and recycled to (i), and

(vi) the crystalline solid obtained from (v) is calcined, the energy released as a



characterized in that they are forned, as described in detail in the @Pgé/?
application, by shaping processes which inpart strength. Fur t her nor ¢l 00
oxi dation catal ysts based on titaniumsilicates or vanadi um si | i cates 5
having a zeolite structure and containing fromO0.0l to 30% by wei ght of one
or nore noble netals fromthe group congi sting of ruthenium rhodium

pal l adium osmum iridium platinum rhenium gold and silver, which are

| i kewi se characterized in that they have been formed by shaping processes
whi ch inpart strengihult shpulihgusfatle réigining aindduns b teampdatel esmpolreld emgDE- A
196 23 609.6, which égﬁl S g(g)r_eby fully incorporated by reference, with
respect to the cat aﬁ Weberi bed t her ei n, in the context of the present
appl i cation. Regardi ng t he shapi ng processes which irrpart strength, the

bi nd d th | t

et erence mayioatiios Alidul paitadbe J5L Rl hl Spftidied Maphm Rt S
descri bedSin lmamrﬂngthanBIaQ sabdupttai seéd fmasenia), o1 fon dgmngl the p@ray-éiddar from
0.05 to 15, &5pe Féla\!viﬂ)( cggamglylaét Somfol Tt!‘%hﬂ'&? co@@é%ﬂo'% LRACH t@@ﬁee on

t he amount of taniu r vana ium zeo sai d tﬂge metals. 20
Here, pall adurmﬁtiog dwh@ligémrlar 13/ dpying: apd & amhéatrﬂﬂb?fénﬁ%k%fpét i 9€ Bppl i ed
to the catal wgtulify 56181 hOhMoRidatith tatalyst AlldEnged AE-A0MPARGTR shotildr beexanpl e
in the form of vvate sol uble salts, before, during or after the shaping
step which HfB%fHoéleép?rgngth Furthernore, the fol [ owing catal ysts can be
used accppding to the invention: 25 A nolding containing at | east one

por ous. OXi di oyl bl v A0 AR IR AT OE SN Sae QR FEBLe

fol |l owi ng stages "5 8 ure con st one al cohol
and wat er to o prepared by cennaviehiprogess qmdrmm@rtsmadmstrmeemhnc arategriaki Xeur e of

two or nore t%ggﬁﬂfgcgéﬁte@%y(%|rﬁenlﬁeﬁ&fjﬂnagmddm&d' ng, drying and calcining

the mxture a rding"to stage (I). tails of this catalyst are to
be found in DE-A 197 23 751.7, which is hereby fully 35 incorporated by
referencesin TihGecDEIRXY, Cf, Nmaldozmntesap@iri patiedar. TiAeolkies kregpréferdbhye
invention, it_ig furthernore possible to use silica-containing solids 18
FEB 2004 8 whi¢h' can be prepared by a process which conprises the follow ng
stage (1): (I) bringing at | east one precursor of silica into contact with

at |east one BidUeidif dp Q&F{E 119 ’f‘ &el rgurd \7'9@![‘ W?Slor%}%aﬁﬁe%f ﬁf%dstx'u@nﬁ'é"at t he
structure 5 forner_1sS agoééle eneéi m né or mxturgN gé

t her eof . Det aiyPg ABW: MG dAﬁrLe ARNHAEL (’)lﬁ‘ﬁpﬂ AFBEAIN; & 0324 5! ’t he
_co?t eﬁ] 0b WhABT, AFX EY,r RHPEANA SAPE! aPD, AST, yamcmmomatseldxm ATVer ence
into e pr es c 0 a

nmol di ngs whi c %ngw@e%;lﬁ" ﬁ%r ?’d;cﬂp%%?’tl?’gﬁde‘ﬁ% dfl‘é%géﬁhgﬁgg cus tsc‘lqeast one
silicate, preCBLABLY, &3, y@ll%lIIDAﬁeDQRllaEl@eDFabmfﬁ,aBD@ mpED&lEMTa

mi xture cont appy BRIaESVeRsio, U SHER CGis: IR, S04 GA8U, HIE 1SVt STEAMW, est er

or a hydrolysis pr oduct’ nbi nail on “of es r and
hydrol ysis pr&ihcA Uhéﬁé’ofuf)@ LOS:i eV Lddp B&‘%%aMﬁleh R 197 54
924.1, the comBRItMER MFS! MONaMOR, qasogmm Mles MESPRIW] MWW s¥Algi ng

hereby i.ncor PRERL ey oFe! BIEMERR! Bl [ H1Sr HiSICRONRAL! REE T, RUT, 3
SAQ, SAT, SBE, SBS, SBT, SFF, SGT, SOD, STF, STI, STT, TER, THO, TON,
TSC, VET, VFI, VNI, VSV, WEIL, WEN, YUG, ZON and ITQ-4 or of a mixed
structure comprising two or more of these structures or a mixture of two or more of
30 these zeolites, where those having the MFI structure, BEA structure, MEL
structure, ITQ-4 or MFI/MEL mixed structure in turn are to be regarded as
particularly preferred. Zeolites of this type are described, for example, in the

abovementioned publication by W.M. Meier et al.

35  Particularly preferred catalysts are specifically the Ti-containing zeolite catalysts,
which are generally referred to as "TS-1", "TS-2", "TS-3", "ZSM-48" and "ZSM-
12", in each case with Ti, TTM-1, Ti-RUT, Ti-MCM-35, titanium-containing



According to the invention, it is furthernore possible to use nol dings
conprising at l.east one silicate and at |east one netal oxide, prepaf 8t 2004
by a process which 20 conprises the followi ng stage (i): (i) mxing of the
at least one silicate with at | east one netal oxide sol which has a | ow
content of alkali netal and al kaline eagth netal ions, 25 as described in
DE- A 198 15 879.3. The content of this application in this respect is

hereby |i kew se incorporated by reference in the context of the present

appl i cation. z3gitdcepriH Beet WJTHA "] NCERSI,OMCITH" husd F'SSZ 424t rand eTippaditdsl e t o

usetltanlumscha te hain UT_SLEUC ure reparable by a process
whi ch conpr i 8% gﬁé F@Egtru(cﬁre Blo(rﬁ%o)us mﬁ%etbar%ep?gﬁegtl on of a mxture of at
| east one Si 02 source and at |east one 35 titaniumsource; (ii)

crystall | zal i Q0 Ol g0t et QUG bsdd"ic LREABRURIS §309 20 UR N breQ0k ai ner
suspensi an bdn ttige cist aif vech tithiameeaditész some of thradi( mncﬂl{y Hﬁmhﬂluihesal ts

whi ch a th I t t t 445462
and [ 445665811 ol latEE iseARbed B MniBRORTTIOY ) 00 Ol B arl 5 of these o

catal ysts are to be found in DE-A 198 39 792.5. According to the invention,
it is noreoven fRestiakiugn k&l&eid ﬁﬁn@ulhﬂ $oSc RBakd hbg@tal @trﬁ&m‘é ¢fA8e MF1630. 2
o0 e R4 o porSERRL o, Y e, 58 SOSHAR. e 3B P
surface pyeasU®# 41060 eEDBPOD 851 8] Uﬁ 4reop 9@ sDEFA 3t047Q8tor BID1 MR1 §38.15 (i)
P T e B o MRy R RIPRERRy RN BLpORRA Bl BlociFRY |
fesopor es at cantekbak thepregent amplicationh durther Alanismyeontaiaing zealitgs pdieh eae to be

found in the g X&[@EU%édoi’ﬁeﬂe ga%gehpmmn SREnsRNS Sirhictlfe mﬂeﬁn iffort hes

respect is here i ncorporated by refere rese

appl i cati on. %tf‘%ﬁﬂgla%ﬁ dasgrebedy fos gxampl el ik &g&:%ﬂé gi‘ ﬁ?‘ﬁ&g’&@%‘r%ﬁq i ne
sol i ds plsepa{a@lld mtmm g&mqwhte@rrﬁ@e&ssocanmm :aﬂ&dlohﬁl @lenmavse Néichnad
manner as ca sts a

pi gnent or asj‘ét'x’f“f"‘f"f' (’SE ‘asT PES?' a’t eﬂ'gs% 4}/?%%‘ pq‘sa Lg‘s?r? ?O'Ah%s%é%

al kyl ene oxi M),sbcaonl(h@ #r&ﬁm 680 earesmall amounts efsBuarinea(BRrdr Bp20%6e, in

particular f IRyl St e ApAEdatifes Béseaséus wi th
H202, being OEQréal on Egérs?cl&gﬂfl%era mgaoé %%gc resent ?r?ggntllo

i |l ustrat ed vitbowe FSeflﬂécr éﬁt@ y fglyaincasparaitdby Eingthe CPNigAL Rgﬂlﬁfpresem
tetraet hogysidmpheatiodd40 g of tetraethyl orthotitanate and a mxture of 7.06
kg of tetrapropyl anmoni um hydr oxi de (40% by weight in water) in 10.54 kg of
dem neralized water were mxed in a stirrable steel pressure-resistant

cont ai ner Further zeolite catalysts which can be used in the process of the present invention

are described, inter alia, in US-A 5 430 000 and WO 94/29408, the content of
which in this context is hereby incorporated by reference in the present application.

‘ 25
Examples of further titanium-containing zeolites are those having the structure of
ferrierite or 3-zeolite or of mordenite.
Furthermore, the following zeolite catalysts may be used in the novel process:
30

Catalysts having a zeolite structure, as are described in DE-A 196 23 611.8, which
is hereby fully incorporated by reference, with respect to the catalysts described
therein, in the context of the present application.

35  These are oxidation catalysts based on titanium silicates or vanadium silicates
having a zeolite structure, reference being made to the structures stated above as

being preferred with regard to the zeolite structure. These catalysts are



1 8 F EB 2004 io and honogeni zed for one hour at roomtenperature. The

al cohol formed was distilled off, the residue was made up to 18.1 kgl &fFEB 2004
wat er and crystallization was effected in the course of 24 hours at 175C
while stirring. 5 The crystallization product was transferred w thout

further separation or purification stepyg, via a pipeline, into a spray

dryer (from Niro) and was sprayed at a rate of 3 1/h via a nozzle. The

inlet tenperature was 230C, with an outlet tenperature of from 110 to 120C.
The Gar ner g@harasterizeth sn nthatr oigeyn avd tfbrn2éd, bas dederibed dh  detaihen. thEhebaveount of

drying gas / h | bei ng preheated to 110C
by neans of t é11<:ea)%o§'ﬁt§drssh-£px.?ﬁénr€clege %ﬁé%bﬁ%n%ﬁ%nég titani um zeolite over

the integrated steps of the crystallization and spray drying was 94% based
on 8102 used purhdmibEESiERAA cofely Mo sleBio civkniudt FROFESE JadhaibA%iREERAr ali on
of acrystalllne sol 1’d ‘conprisin one zeolltic materia

the solid i sl@riylgtaazqqhz%am%maa qoe@smngﬁ@nppééups}% é&mﬂﬁdbfm ctrhe

reaction di sGhadRbRf meh@ fbMSthaldrbdAtorikting Jf@dthémhﬁptrwdlm BalfhdWing
stage, dryi ng being.carried oqut in_an atrm gher corrprl ﬁ«:t han 10%

by vol ume’ of Ryen HAY ™t PIAHAYD. JhENHRer §0 198ven X w&ec| ai med

in claiml, chameetiesd iethat thelyhigdve theen domeigby Sh@liﬂgavﬂtwséwwh&h pﬁqp@rtocess
as clained in an of ¢

oot o o ot usihatn oaf bR, SpBl FadiysS SR BEHERACR DB 18803 5086, Biishar o

conpoundl0 4. iphpreby dslly asogionatad dyimfecdraenwih redpactatot the icamatystsndesérilted af t er
cont act vmththé}gma{n sP %ﬁd gelg,gsefnpg li%l;tl carrier gas streamw th the
reaction di scharge 2 e é- ensa ‘e tenpl ate conmpounds present
iln the stream are condensed out. 5. A process as clained in claim3 or 4,

char act er i zedRdgardimatthd %mﬁu@g qar@s&@munelﬁhwnhm atrr@ngtmc:ih'éd&eldéra dndedr i ed

crystalline sol.id are.s ans of at | east one
wash process.®S#S tarbssc?PQStﬁgFﬁr\’%‘ére %5"?‘8 055%8? zSBTIaL?'S‘By erﬁ??fc’é‘é‘% bgMaqeioned in
any of clai mDB-A 9623 6hla.acterized in that the zeolitic material is a Ti,
Ge, Te, Ta, V, O, No or Zr zeolite of the structure type ABW ACO, AEl,
AEL, AEN, AET, AFG, 30 AFl, AFN, AFO, AFR AFS, AFT, AFX, AFY, AHT, ANA
APC, APD, AsSTlhexmndatisn@atalyssdessmitred mrDE-AMO6 22405 GBmtalea RomBGH t®PY, BRE,

CAN, CAS, CFlip pafdculab&om @blé,to Ol esp&difly F6M 0. C&58, °JZ? b&%EQin Pich, DOH,
DON. EAB. EDI . TEMT. . EPI ESY EUO, FAU.. FER ?&o HEU | FR
ISV, | TE. JBWASKER thiﬂs{&"“ﬁ%of_%\? titapipm pryEanadiym ZEﬁ*ﬂeS’ L"f sal e \pesa SI\/EI

MEL, MEP20 VER]erb/Fpallalusy isMiadiclNioR; pididredVThe roBlY, méfalE, canl\HEWp N \to AT, NES,

ggg: g; gg:fataéyé’?’ @6@ "@ﬁém@ﬁ{? @'ﬁ @'mpongms o exaRiple inthOrom{Ye SBE

water-soluble salts, before, durlng or after the shapmg step which imparts strength.

Furthermore, the following catalysts can be used according to the invention:

{ 25

A molding containing at least one porous oxidic material and obtainable by a

process which comprises the following stages:

D addition of a mixture containing at least one alcohol and water to a mixture
containing a porous oxidic material or a mixture of two or more thereof,

30 and

(II)  kneading, molding, drying and calcining the mixture added according to

stage (I).

Details of this catalyst are to be found in DE-A 197 23 751.7, which is hereby fully
35  incorporated by reference in the context of the present application.

According to the invention, it is furthermore possible to use silica-containing solids



18 FEB 2004 -12THO TON, TSC, VET, VFI, VN, VSV, WEl, WEN, YUG ZON and

| TQ 4 or- of a m xed structure conprising two or nore of these struct UEEEB%OL
a mxture of two or nore of these zeolites. 5 7. A solid as clai med1i
claim6, characterized in that the zeolitic material conprises at |east one
el ement selected fromthe group consistgng of alum num titanium boron,
iron, gallium vanadium zirconium zinc, tin, tellurium germanium rare
earth netals and a m xture of two or nore thereof, and/or at |east one

el ement sel egihsh dan®d préRrdl BUPprocas iviticnegnyiristd tieddilemingptigaghi um

magnesi um calcium netals of groups Ib, IIb and VIIla and a m xture of two
or nore thereof. 8. The use of a solid preparable as clainmed in any of
claims 1 to $l)or otingingcdti asasorel piepwadon nf cllwanm® oont8ctawith ataleadtyste, as a
support material for .a catal , . .SQOr a. pi a
filler for plasti é%‘.m@r.e rrlr%le%?ﬁeélr a@"égsnﬁgdcl)grg’s?ﬁ%%?te]t eg gfgﬂgﬁg‘lf isggco a
crystal | isne sol i dfoorpis speiygethylensiminawramixture of fwo prmeratheigof.n ~j 7~1 ~~
CLL It~ GJL VIILi L.vVLILIV m ALVIILLI, 111 Y111 V11 (i) the solid is
continuously crystallized fromat |east one precursor 20 conpound in the
presence of &etdilspdithisselid agpe he owrdnp difrd 1% 33 84 e thesprted P gyhiehiy ge
fromthe cryskigkdshetid Reretysrufiidonptatied Yy sefeRyicélnt®the piésefiodpplitatn. of the ~
reaction di scharge of the crystallization being separated o before the
drying, (iii) the drying is carried out in an atnosphere conprising oxygen,
25 pref er(abl Fuktssrebdiiinushbibdayal jstd amrenaldingx ywhéoh, coanpisetan limassuppoe ander t

P ihis at . , . : . Do
Ponpl ate. compBnaa g amatae & il paeeBpbit byhugIRA Bbirbly o o
{he stream wapplyirge méxture contaging haleaws one silisatgrand @t teast angridetakacid ester and

are recycled g hg/ukqus?’so rotict e StUr AYeotbieiof oY el e {ie st lahd hi AR sld 1) s
subjected to a conti nuo%s wash process in g/n ,ckia{‘:en‘%atg ﬁgﬁp@gnds whi ch
are i ncl uded Profuchihersol i 2 e SURRAIS, §S dessri %‘lp’é?r 2413t P4 Antt L eyvenient t o
(i}, andif Vi oftie agplycatiah in 0es s@pédd likbivise tethgf Kepeby Morpsratal by Refekentéche
energy 3~ rel.eased as a result of burning of the remaining anount of

tenpl ate corrp‘oﬁnn%r‘bé‘?“ngr}?'e‘ “bdck to (i).

A LA _ATLAAD. A NBAAA LA ALCAAY JLiEz D
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The content of this application in this respect is hereby likewise incorporated by

reference in the context of the present application.
30  According to the invention, it is furthermore possible to use titanium silicalites
having an RUT structure, preparable by a process which comprises the steps (i)

and (ii):

@@ preparation of a mixture of at least one SiO2 source and at least one

35 titanium source;

(i)  crystallization of the mixture from (i) in a pressure-resistant container with
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be!ﬁils of these catalysts are to be found in DE-A 198 39 792.5.

According to the invention, it is moreover possible to use the silicas described in
DE-A 198 47 630.2 having mesopores and micropores, which silicas preferably
have one or more of the following features (i) to (iii):

(1) a sum of the specific surface areas of the mesopores and micropores of at
least 200 m2/g;

(i) a sum of the pore volumes of the mesopores and micropores of at least
N2 ml/o
S osdm AAAAL &,

(ii1) a maximum of the diameter distribution of the mesopores at at least 3 nm.

Further details of these catalysts are to be found in the abovementioned
application, the context of which in this respect is hereby -fully incorporated by
reference into the present application.

As stated at the outset, the zeolite-containing crystalline solids prepared by the
novel process can be used in a conventional manner as catalysts, support materials
for catalysts, sorbents, as a pigment or as a filler for plastics, the use for the
preparation of alkylene oxides starting from alkenes with the use of a
hydroperoxide, in particular for the preparation of propylene oxide by reacting
propene with H202, being mentioned in particular.

The present invention is to be illustrated with reference to an example.
EXAMPLE
11.98 kg of tetracthoxysilane, 240 g of tetraethyl orthotitanate and a mixture of

7.06 kg of tetrapropylammonium hydroxide (40% by weight in water) in 10.54 kg

of demineralized water were mixed in a stirrable steel pressure-resistant container
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a rate of 3 via a nozzle. The inlet temperature was 230°C, with an outlet
temperature of from 110 to 120°C. The carrier gas used was nitrogen with 2% by
volume of oxygen. The amount of drying gas was 70 m3(S.T.P.)/h, the drying gas

10 being preheated to 110°C by means of the exit gas.

( The yield of SiO2 in the titanium zeolite over the integrated steps of the
crystallization and spray drying was 94%, based on SiO2 used.



10/ 10/:F10% & ()- ! " 6!10% /& ()-y!y: LO'10% / /& ()-LO!10%J& () - CC
DDDOEEA2g\ =! 1 I 0% f & ()- ! 6! 109/hVh& ()- 110% & ()-10! 109 h! h& () - 1086FEB 2004
h& ()- fML0% h& ()-EQGGGH | Ul xV7g\ =111 8) 10% h& ()-! 0%r0%h& ()-@& "10%
h h& ()- &L0YB& ()- '!s &LOY%& ()- ! n&LOY%& ()- Ul I JI>K?K@AKMK rg\ =! 11 V10%
U& ()- 10 h 10 h 10 h: Y10% h& ()- ! 6!10% h h& ()-S! dLO "109%hé& ()-, 10%

h& () -f MKOKKFLHLL) MiBg\ =! ! I I LI 1098JU& ()-s10% U& ()- s10% U& ()- S, 10%
U& ()-gSS10% U& ()- @ 10% U& ()-)MeMM N, N NCO{\: g\ =!I I I [ #! 1090JU& () - @ 310%
U& ()- ! 110%.& ()-S'! 110% U)U& ()-S!'8 y&LOYEUEU& ()-g L! 10%

& () - CoOQTQ QRRTRIIRVR{ YK=/ 10UU 10UU 10UU\ 98! 10%JU&" () - @10% U&' () -
[ (%O0%W& ()- )! (940%U& ()- !(%0%U& ()- VReRhR@TUUUa?1/

5 1. A process for the preparation of a crystalline solid comprising at least one
zeolitic material, in which the solid is crystallized from at least one
precursor compound and the reaction discharge of the crystallization is fed
directly to a drying stage, drying being carried out in an atmosphere
comprising less than 10% by volume of oxygen and at least one inert gas.

10
2. A process as claimed in claim 1, characterized in that the drying is spray-
drying.

3. A process as claimed in any of claims 1 and 2, characterized in that the
15 crystallization is carried out in the presence of at least one template
compound.

4. A process as claimed in claim 3, characterized in that, after contact with the

atmosphere in the form of a carrier gas stream with the reaction discharge

20 . to be dried, condensable template compounds present in the stream are
condensed out.

5. A process as claimed in claim 3 or 4, characterized in that template
compounds which are included in the dried crystalline solid are separated
25 from the solid by means of at least one wash process.

6. A crystalline solid preparable by a process as claimed in any of claims 1 to

6, characterized in that the zeolitic material is a Ti, Ge, Te, Ta, V, Cr, Nb or

Zr zeolite of the structure type ABW, ACO, AEL, AEL, AEN, AET, AFG,

30 AFl, AFN, AFO, AFR, AFS, AFT, AFX, AFY, AHT, ANA, APC, APD,
AST, ATN, ATO, ATS, ATT, ATV, AWO, AWW, BEA, BIK, BOG, BPH,

BRE, CAN, CAS, CFI, CGF, CGS, CHA, CHI, CLO, CON, CZP, DAC,

DDR, DFO, DFT, DOH, DON, EAB, EDI, EMT, EPI, ERI, ESV, EUO,

FAU, FER, GIS, GME, GOO, HEU, IFR, ISV, ITE, IBW, KFI, LAU,

35 LEV, LIO, LOS, LOV, LTA, LTL, LTN, MAZ, MEI, MEL, MEP, MER,
MFI, MFS, MON, MOR, MSO, MTF, MTN, MTT, MTW, MWW, NAT,

NES, NON, OFF, OSI, PAR, PAU, PHI, RHO, RON, RSN, RTE, RTH,

RUT, SAQ, SAT, SBE, SBS, SBT, SFF, SGT, SOD, STF, STI, STT, TER,
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and a mixture of two or more thereof.

q I

8. = The use of a solid preparable as claimed in any of claims 1 to 5 or of a solid
( h as claimed in claim 7 or 8 as a catalyst, as a support material for a catalyst,
15 as a sorbent, as a pigment or as a filler for plastics.

9. An integrated process for the preparation of a crystalline solid comprising
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) the solid is continuously crystallized from at least one precursor

20 compound in the presence of at least one template compound,

(ii) the reaction discharge from the crystallization is continuously
spray-dried, no component of the- reaction discharge of the
crystallization being separated off before the drying,

(i1i) the drying is carried out in an atmosphere comprising oxygen,

25 preferably less than 10% by volume of oxygen, and at least one
inert gas, this atmosphere being circulated as a carrier gas stream,

(. (iv) template compounds condensable from the carrier gas stream after
contact of the stream with the reaction discharge to be dried are
condensed out and are recycled to (i),

30 v) the spray-dried crystalline solid from (ii) is subjected to a
continuous wash process in which template compounds which are
included in the crystalline solid are separated off and recycled to
(i), and

(vi) the crystalline solid obtained from (v) is éalcined, the energy

35 released as a result of burning of the remaining amount of

template compounds being fed back to (i).



