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WD 2004/ 026467 PCT/ EP2003/ 010287 -1 5 Process for
Epoxi dati on and Catalyst to be used therein 10 The
w@e@goni46T nvention relates to a process for trRel/EPPOR010287
solid material containing at | east one zeolite and
being at |east partly crystal-line or treating a shaped
body obtained from said solid material wherein said
solid material or shaped body is brought in contact
with a conposition containing water after at |east
one of the follow ng steps of an integrated process
for producing a solid material or a shaped body
containing at |east one zeolite: (i) 15 after step

(TT) of separating the at l|east partly crystalline
solid material fromits nother |liquor or (ii) after
step ( S)PuicessfapEpgxisiation swdi Chtatysttoi ke usedthergin haped
body or (iii) after a step (C of calcining said

sotH-t—atertat—or—sard—shaped—body.—The presemnt
invention furthernore relates to the solid materia
obt ai nabl e by the inventive process and the shaped
body obt ai nabl e by the inventive process. The present
invention finally relates to the use of 20 the solid
The peesenti iavensiontrlates e geRopesdfomEeFingta sMidgmalgEylcodaiging at least

cat.al yst .in c ] r s i 0. ti j .
one PR 5305+ Re RISE By SRR BuRPE LhBHody Lptaned from
said dEld hfatdaan drhetohit Shidsolicmateriaher diypedpalyoixibteght in contact with a

I nt egrat ed, processes for the manufactyre, of soli .
competiéen spuaigHg: WAlRT AfChatealt e n%e §8ﬁ‘awm§55t‘§ﬂ§l ‘?fg an integrated

t i 3 . r.i i . ] lite: (i
o G169 S4B TSR S G o
afterf siepISIpbf tsepasatingf the e denst paxsly erhigalbing dplid) meseréal ifegms its mother
ool Sl R F0RLShe SRR B ST 5 e
step 9@ €dcinin §4ili Wolid ddateflal of seidl RPed ®ody NThe Présdnt invention

mat'eri al obtained fromthe synthesis solution wth
furtizmporsouetatssi to idsrsobid maaierial wltajeabls by the inyeglve progess and the shaped

menti o i.s DE 102 3 .ch.
voa RbRRE b B Bt e 0o HELST S Ehh g 8 gt s o
the GO hdiérid & @heodtap&l bSay chsdmentigrietl abese rasbe satabysi duschemical
met hods for separating the solid material fromit
reachion & DAFIGUSY it IEAGIOBEOR GORBEHIA SOBRAS Sdems 2%5eG double bond

witle&TéerP &Qezof%ldgc]ﬂ%?&zde. -2

Integrated processes for the manufacture of solid materials containing a zeolite and said
solid materials as such are described in the prior art. Particularly to be mentioned is WO
08/55229. The focus of this reference is on the binding materials used to forming and/or
compacting the solid materials containing a zeolite into a shaped body. The WO 98/55229
is silent as to a treatment of the solid material obtained from the synthesis solution with

any composition containing water.

Also to be mentioned is DE 102 32 406.9 which relates to an integrated process for
manufacturing solid materials containing a zeolite. Said document describes various

methods for separating the solid material from its mother liquor, including methods of
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ultra-filtration and spray-dryi ng. However, said
docunent does not teach the subsequent treatnent of
W0 b@4omi4er i al s so separated fromthe nother |iPCDEP203/610287
a conposition containing water or such a treatnent at
any ot her subsequent stage-q@f- the integrated process.
5 The object of the present invention was to provi de a
process for producing a solid nmaterial or a sha
ultragfilirption mn@.smaﬁgirﬁw aWe Ve said glorumentgags Het F@C%ﬂhe subsequent
treathfefit o pﬁgtfrﬁek &’ %Eﬁl%%tle@efr m @rﬁl'oﬁlef R fhoP VAP SS composition
Jroviddes a ca &rial I's i nproved over
conthiféhgTetaes i @l ﬁlchfa utehmqm iabrangr dthed tubseqspestage aofathe integrated
| east one catal ytic performance characteristic. 10
Proc&fr prisingly, it has been found that the catalytic
properties of solid materials containing at |east one

zeolite can be significantly inproved, in rticul
The @piert pleibip PrasentdnyshEpR Was dp REVIGF ¢ rocess f E’Hé‘p deinga solid material

or ag%iagéd %d}} Eotﬁbimngcﬁtelgastt dn8 B! iﬂdoﬁlﬁﬁ%taf RatiBtialy Ell'jfstalhne

0Ssi‘t1'on Ining water. The Ihventive step
whetei® smd moodebeprovidesia wathbitic ahatenad tvetiich isguproved ayer tinen&@flals of

R T T

steps of the integrated process for producing a soI id

Sur;g;csg}egrljl( ﬁl e?sgqneteg Ié%.lg‘ﬂg{]?tﬁae f:ﬁzlSt yhE %‘%}gﬁtﬁe%kgfsg 1(}, gna)terlais contammg at
leas€ lohgt f’éolh'ten Qar e ‘§1g'ﬁ?ﬁ<ﬁf1ﬂ§| 1m;fr6\%'i!1‘ ithSp zﬁ:ﬁ&ﬂﬁr V&Llﬂﬂ W&pe€t’ to their

after asep cal Cl ni ng Sal solid
selccta.um; ifahe s@ipd &atnrllahISI S}deeDh?é te anaildsittnocalpimgémtwelﬁl afcomposition

con o8 Yo e TR bR AR L bining st o

2ol BB RS lat dodiposRidh adontanyaifér &nt BE perfein®d 4ffey Mfleast one of the
shapi ng a shaped body fromthe solj d mat er | al

folloyeing twbestepatos vee ingqpratedh arqopss 191 pErdueingta sid Wtﬁﬁalacontmmng at

L
fron® fte nioeledr iligaonart(H) afteracegpal) toff oalcininy Salchsorlng mEergal. can

be perforned in either the reactor that is used for
synthesi zing the solid naterial containing at | east

Simﬂiﬁy,zl‘ﬁ |d§fa§%fca¢gogfﬂtl@§’ 8t a%ha éH bos, &%@ﬁ{ﬁéved' i# tﬁ‘@'sﬁibed body is

the 'so or the s aped body made from sai d
subjected do thetipvansive trsatowetivih a cmamsry@n contammg watehafter a step (S) of

shagiGE8 ot a o dhe 3 Sasie: stk YR i RURE R onuncton

with a step (C) of calcining.

-

Advantageously, the treatment of the solid material containing at least one zeolite with a
composition containing water can be performed in either the reactor that is used for
synthesizing the solid material containing at least one zeolite (autoclave) or in the reactor
in which the solid material of the shaped body made from said solid material is used as
catalyst, i.e. in the reaction container. Therefore, the inventive process does not require an

additional (reaction) stage.

The catalytic material (solid material or shaped body) obtainable by the inventive process

described above can be used for any catalytic reaction, and preferably in a catalytic
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The catalytic material (solid material or shaped body)
obt ai nabl e by the inventive process described above
wean4bomaesed for any catal ytic reaction, and pref/BrPabS/g10287
in a catal ytic WO 2004/ 026467 PCT/ EP2003/010287 -3
reaction in which it inprov8s at |east one reaction
paraneter or catal yst performance characteristic,
such as selectivity, yield, actjvity, over the
reacies e SEHGlL 1y HIRIEYCS B KPHere SRRGON PRemAAT @ Fflas parformance
char&c!ﬂ%ﬁ]sti%?&cﬂ% sPREiRY ?ie‘f(ﬁ LeGvikR ovBethk RGRLHWEy Al iR bIRMd using
W a’ conposition ont'al ni ig wat er. Pref erably,
catalytie nexadrail Wat hasmdtdesmbubjdsteai todhé mvigtivehteeatmensrwithy@ composition
rocess is used in reactions of conmpounds containing
Contg‘f‘lqge"&%t?r' one C-C-double bond with at |east one
hydr oper oxi de. The present invention relates to the
above-descri ped pr.ocess for producing a solid erial.
Profigb o fhe R YT HHCTIOEOTA R BB P EnAys G US P 1o edttions of
i ' b QPR h af Radtbge h§ddpadxide.
Com@%‘ yggg{ltgﬁmsm%?tgé\%gt gnrfc?tgr?ehglgollfg mat gri al that ?s 4
produced according to the inventive process, as well
The %?eggrﬁ ihnida ﬁelg{es t D e SBbIddREBEd BlocR Fb0proliEns R3M&Imaterial
ody in chemcal reactions, in particular in
conteining atateastnonmee agilitgyrts. the Solid miteriflodttaingblg, byathid prasessy to the

of .t he st _jnportant expressinns us in_the.context .
shargg bpilg o GiablefForh st SRR e SR R s BRledd pieHREFELR B fnventive
procBisC bl &5 td18RMusebft the s6d in@xdridfani/oe the 6igped body in chemical

invention pertains to any mxture which yields, by
reactiens & perticylgsingppxidationogacti9ng xt ure contai ning a solid

material 20 that is at least partially crystalline

and a fluid material. Preferably, the synthesis
In thei followéng:; englassaty off the apest impSitans eapressipn usse de (aesepntext of the

a transition nmetal oxide source (transition netal
PresERtdRYLSPYS @85%a ni neral i zi ng and/or structure forning

agent. In particular, reference is nade to al

synthesis m xtures known to the expert in the field, of
A “synshesisemirtaresy 3t P, in (harontsst &f 1the PrrscHy HVBRHREY Reffams to any
ixfuli€ W8N | b, &Mt Yiph £s8lid thaterial
i LR, 7 g B8 HOBAELS, TSRS g £ B
that i a6 Rasti pardallseckystalline anéd suflvid ngateriainPrefierablyatiei synthesis mixture
the synthesis m g%ure are_ concerned, aft

1 r the . cal
contaigs 3 feght o PHEECSFhRIREEP)-f Yansition mtal Qi o (gniition me
precifo® And?aMRinBRAizing and/or structure forming agent. In particular, reference is

made to all synthesis mixtures known to the expert in the field of zeolite preparation,
particularly the hydrothermal treatment of gels. The synthesis mixture may be e.g. a sol,

gel, solution, or a suspension.

As far as the phases involved in or resulting from the reaction of the synthesis mixture are
concerned, after the reaction of the synthesis mixture, it is preferred to obtain a mother
liquor containing a solid material in suspension. In the context of the present application,
the solid material should be (i) at least partially crystalline and (ii) contain at least one

zeolite material.
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i quor containing a solid material in suspension. In
the context of the present application, 30 the solid
woredoen2@b7 shoul d be (i) at |east partially cryRtHEPION®010287
and (ii) contain at |east one zeolite material. WO
2004/ 026467 PCT/ EP2003/ 010287 -4 "Zeolites" as
related to in the context of the present invention are
crystal line alunosilicates wth well|-ordered Chaéil
“Zeolitest ageelated teciniheeonten PﬁFhﬁ"l m@sem iovepiangge crypialline alumosilicates
rop t
with BT SRR ool 108LE ARHUBE Cohlrhilf sPRbBIES, The (pression
ctgporé”uiseuséﬂﬁh itleeel coinexvios tthey Presata |l invebfipn morr@spohds o the definition

| .
bl e s s 1 e o e
to tHRd él fi %h ic aﬁ(ﬁ@%ﬁf@ﬁoreﬁ‘ LPEKp&E dilk@sRr #8Qbdst BEn 12 nm. The

O4-tetrahedra that are bridged via
netwsﬂaoﬁﬂheseowp@;ms ibonds of 8i0oansl Al @mictyahadrethahergrbridged via shared

ur.es can be r
oxyeep PO ABoer e of tadarrpatafintisicab £ el o @ Wb pfbier und
D.HADokdin "AQRdenzi8ge . sttturd 5'QIElsvidt] eﬂ*‘om[ €sndon 1996. In
solid materials or shaped bodies according to the
addifie emtiignporgs, solid maprials er ﬁhﬁ@éd?oé@ Aseprgingrigdhe peyeation may
as _wel | So s obtai ned, for exanple,
contyp IgSOpQIEs %%%%ﬁ%ﬁ%@%%%ﬁve& t he synt hesis mi xtur e,
are to be understood in the context of the present
SolGAEASLER 55 Bl P ooy 12 KRR oo amboss
Adfe ¢ rl])% uﬁﬁ {0b8 il B Shhkt éﬁ Q:séﬂthﬂvénﬁoﬂ‘ bd 4B lﬁiﬁwn material
6n1t e synthesis m xture. bed above in the
whldleriis;ﬂaysfmﬂezat theefpliowing propettiesa (101 1tsc@mmsmit1@ast efe fqobifp material

and t(H}S3 1ém &EE Ifrgg}ogtre WRI(‘I)%?SI ?rlm%il}fac{] ?llgé)ch F? ; ent g atthg %egge that a
sepaPRidai dtls8id sbYiRireaédial fronh &s SRthed HRbLTsI [ﬁiSSlBIeemaldr Sond@atrating of
particles suspended in the nother |iquor. 20 A "nother

the sqllq@aterlalrbn he..obim- ﬁktatm ig p@ssgalfes”lémcallﬁ,v@ﬁw&] materighprevails
tain an unlimted nunber of
aSp%rhg]gféwg) |1§£1'51m% %gl n, however in itself is not
solid material . In partl cul ar, the rmther l'i quor
rmy contai n adjuvants dissol ved therel

t
A “mgthes liguey” xnh@e psPaisEhel fhevaisseng Anvegti i évy ﬂlﬂ&@gphaé%ﬁhat may
contgf?ll Qfifiiaited Tﬂ)eISBF?u Hstahe fdfsﬁﬁved THeRYA, %o‘%@v@f Bf RSSf is not a

escribed above pically, a nother liquor is the
sohd trmwrril dhaagicutar,2be wtut]mshr liqluer B icdntan aljireintsi @ssolved therein. In
the gtgnst?)%g% tge Ip?esgr?tem’tlgnrtlrgnog n?o%flet:rl lcl:ciu%§ canS %ln y cggc)l% afeét ét 1; (D of the

integrated process as described above. Typically, a mother liquor is the liquid phase in

which the solid material is suspended in the form of particles. Said mixture (I) is then

subjected to step (IT) of separating and/or concentrating of the solid material in mixture (I).

Step (I) of the present invention relates to concentrating and/or separating of the solid
material in the mother liquor and/or from the mother liquor, wherein the mixture (I)

containing the solid material is obtained from step (I). The term “concentrating and/or

separating” is to be understood in the context of the present invention as any step that at
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subjected to step (I1) of separating and/or

concentrating of the solid material in mxture (1).
w®e@p/otd4b) of the present invention rel ates toPCT/EP2003/010287

concentrating and/ or separating of the solid materi al

in the nother |iquor and/or5f-romthe nother |iquor,

wherein the mxture (I) 30 contai ni ng the solid

material is obtained fromstep (1).

least" xegiltsetit that, 4t dheapied 6F stepeldRr Hie splid linéteflﬁl LT c%iature is

r s U S48 S s WAl P S o

results in that, at the end of step (Il), the solid
mat er i al conten;

The (qomplese ; genasation’ a(Ptn ghtghg) aﬁatg{%égl Iﬁ%ﬂ :ﬂ?Fcr 0 sed t?l Jug’pensmn) is

eXplI% [{?83@@&“&5 déﬁrﬁti&{ of “cOR€erEARY S sp%emroasd Sﬂch fethods of
€ SO material fromthe mxture (the suspensjon

)
separzam@ mdédm conceptrasingt michidd, brt afeendetinvied | ton seypy-drying or ultra-

L T

ﬁl’crz{tidiﬂr 1 zﬁﬂl ‘tsgxaysdﬁ/l@g” g Well Gis @thed ntetigods fof lcbm(&htrammgamiﬂ/w deparating
described in nore detail below The te

the thdl mptgriplofiom themoher ligups atgrdesepibed n diet@élp‘gg@E di09i33#006.9, the

I . ‘-‘lﬁﬂie g and/ or
TESpch[B}grec ab %eﬁg()fq’ti’ gﬁlssgfre}- rrg%(g‘ﬁ) Péa lEeé’e&ieermt her |iquor

are descri bed in detail in DE 102 32 406.9, the 10
respective co of mhlc i s _hereb ncar at e

b
A “shgpl bbb s e onisal ot the RERER PCTRE S BhPeyReaftvod to be
any ttﬁx‘?}e pdlgéﬁﬁBndl rl%ﬁﬁ'ﬂ} | \PRich Scah ObddBbdHEE st @ﬁ’% of @h® %harﬂﬂg’ steps (S)

nmensi onal” ‘entity, which can be t ai ned bg
menubn¢méaek1mp1rhg shijprds body is nediainehdd deypiiel nwengm psealeans of

d t v.pi cal .
compibe 5 2 ST i B BB B s P FHEE fl Sgpge fom
step§@i1} &hd]@t(ﬁ!t) abingByticHal Slepabfcaldiging (S).eps (I1) and/ or

), usi ng opti onal steps of calcining (C). The
expr essions "granul ating" and "aggl onerati ng" as used

The:I &ptdiSiof® PE @ lla@iet iRl ‘Fh%g Foitratin g \e8 Nist® in &feecdntbxb ©f the present
gn as sywonynous and descri be, respectlvely,

mvamnuearoatm be SGU P GYREYMANSt atth AessEDes EEPEEHVFIe ra@as@ncelvable

th
orodsiF uf RAF bE Pl DB b PR GPPLOAARTRAER bl o .
Said¥hchalké B tHehgar(as dieletsr daﬂgﬁl ah;hfevedl by kmkggam pgmoh:s tibgether or

particles layer by layer. The proces ran latin
by grawingoyn iha Ppiiigles lasff;aby Iayer. e Aregess %ﬁgf ﬁb% gieby rcludes, but

is n%alr(ttnﬂg(li gog\f)?(g:%?sgtés taﬁa % %ﬁgﬁ%&{%‘%ﬁ g)ﬂeﬂ’cfmé‘iﬁ)htdf Rebug 6fMfe particles

Furt her nore,
by duilewst ouge hmﬁérﬁmﬂhsmmy nediag oexderiads tlag beiagdadrte thenmiFteikerin order

to enhance or enable the agglomerating and/or granulating of the particles.

A “binding material” as used in the context of the present invention is to be understood to

be any material that enables a physical, chemical, or physical-chemical bond between the
substances constituting the particle. Such binding materials may be used in the step (S) of
shaping or forming the solid material into a shaped body as well. Reference is made to the

description of binding materials in that context.
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25 to enhance or enabl e the aggl onerating and/ or
granul ating of the particles. A "binding material" as
wais@d/o2d6t he context of the present invention PGI/EP200&010287

understood to be any material that enables a

physi cal, chem cal, or physigcal -chem cal bond between

the substances constituting the particle. Such

bi nding materials may be used in the step (S) of

The sm@pnng tegatofent mf ragsoﬂlldemgt@nald onatseaped badyt wfoau@ﬁatbér@fmm both

conile 1348 PERLE 5w T b2, Pesboston

contRetigER2eP R/ Hf2bly pat@ of B intByArEd ptecdss, amiiebyntn axftegated process
solid material or gged body produced therefr

prodyging 2 Bsphamiqe gﬂta&ﬂe Palib masgial 9&6@%}&6%‘?&%@%@8 at least one
r I [

aeolE bR, SURmalifily ShBh o et pRocETRAChY cRacterized by the

follgwiage®ps: nanmely an integrated process producing a
mechani cally stable solid material or a shaped body
containing at |least one 5 zeolite material.

Sc \

@ Chgf%g% e&% é:r%s?eﬂﬁ%tﬂﬂ dfnﬁtt q%sﬁgﬁésj S(Eeﬂcpﬁﬁ aP@Jthﬁmg at least one
pareslie ot 9k aymthm POBFIUESE TRRu t}f@a}@tﬂ%&@eé | Goartaipipg 2f dpast said
cog@,l@dﬁfafégapgndlagﬁgﬂlepﬁ@uorzeol ite out of a synthesis
m xture, resulting in mxture (1) containing at |east
said 10 solid material and a nother liquor; (I1)

(ID) s epegagitinggmdiod cotceatraiieybirths 5ol matetihlefrem tniixiturmﬁbr i al
frommxture (1); (W bringing the solid material from
step (Il) in contact with a conposition containing 15

W )vvaﬂaanglng Eh¢ yoliyghieniel GemnrmierodDgnaontagt Wﬂ@ agyomposition containing
agQlspgerating and granul ating of the solid materi al
from step (W; 20 wherein step (I11) is optional. Step
(I'l) may additionally include the drying and/or

(]]I)V\/a%leﬁﬁlerﬂﬁlgtdB grah@latidg wabeglbmerating aad ptaywliag of the solid material
sever al ations. In a preferred enbodi nent, step
(1 |f150nF§ep ated after step (W. 25 Additionally,
and/or optionally the follow ng steps nay be part of

wheirdig siept(HDriabpiioral 08ep gInmaywddition{lB) inclndpiheglrpihgtand/or washing

solid material |intqg shaped pbodi es subsequent to steps
of t]{ewol rmz{tqn]?ql)posmbl a(l)so in sever 1terat?ons a P

In a preferred embodiment, step (II) is repeated after step (W).

Additionally, and/or optionally the following steps may be part of the integrated process as

well:

S) shaping of the solid material into shaped bodies subsequent to steps (W) or (III);
(C) Calcining of the solid material and/or the shaped body at temperatures higher than
400 °C;

wherein the step (C) of calcining may be performed at least once after at least one of the

following steps of the integrated process: (II), (W), or (III).
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(C Calcining of the solid material and/or the shaped
body at tenperatures higher than 30 400 C, wherein

wa b@4m2@p? (C) of cal cining may be perfornmed atPCEEB1003/010287
once after at |east one of the follow ng steps of the
integrated process: (I1), €W- or (111). WO
2004/ 026467 PCT/ EP2003/ 010287 -7 In a preferred

enbodi ment, step (W is perforrred after ste
In aspraferied empRodimentq StepeVi} i PerfopRadeier SSIFR ( %kp e'é %wng the solid

C f t
s} Wher iR RESE, [T cRbEPicplibeb Bl RPRW) BLlrBimt &Ry step D, a
descpibed ar thednbodadetittabove, tar is petfeymedih qddrtfoormeadstelafWé performed
steqéﬁll). 5 1n the present application, the inventive
material containing at |east one zeolite
materi al or the shaped body obtainable therefromis
di scussed in the context of applications in the field
In thd poaent! gpplisatiorhithe 1tmm@ve rsolld anatgtlalb@orx&zun@gr@tebasasow zeolite

o B S50 oL LR appicaions

in thfRld 6f dathsi¢: Uhi, B6weVer 1&1@6@&30@5’{1’&6@1 dshﬁnfﬂtﬂidil dffthe use of the
catalysis 1s illustrative only, The inventive naterial

sohdmatem@l arder the shapadebodyi to| the fight glegatalyyip Fhreexplicit discussion of
exarh eé L8 eldtcﬁf%a{ ﬁs 1's Pkra ﬁ\yee@lﬁ hetl!ﬂe?ﬂt Sx%ft@ﬁeﬁ%a ba: used in
0CEeSsS a so Yt er or shage

otheb €ieMs as ezeBumTarl zed vvhere| n the solid material and/or
the shaped 15 body contain(s) at |east one zeolite
material and is/are at l|least partially crystalline. O

In tﬂé?rf&l'l&ﬁlngr tHe”R&lMM estép% (Sihﬁlesfn%érz(tyg p’i&fé§§$&nbfdd901h§9a solid
Inventiveé step. Step | "(partial) stal lization of

matdriaé aﬁaynt ttmped b«ndy(mu rsemmrmd,fvaherag t theolidematerialrpnd/or the shaped

zeol it terial pre he. i ven ve, sQ
bodf PRI Rrigpb,one FEoT el B e ey HRtllly crysattine. Of
partcAlE BhpRthncdR thé Sep ) @ép‘re@mlﬁg theRhRineralkey. a zeolite

containing titanium zirconium chrom um niobium

iron, bor, vanadiumis enployed. Particularly
s_p?;ﬁ_:{ggfc%'&wﬁu%a%%h'o‘f?hm IR N Gkd ¢ an! umis enpl oyed,

T Zzeot T tes Knowr to the expert in the field as
"titaniumsilicalites" (TS) are particularly

referred. 25
As P ar as the least one zeolite material present in the inventive solid material and/or the

inventive shaped body is concerned, no limitations exist. Preferably, a zeolite containing
titanium, zirconium, chromium, niobium, iron, bor, vanadium is employed. Particularly
preferably, a zeolite containing titanium is employed, wherein zeolites known to the expert

in the field as "titanium silicalites" (TS) are particularly preferred.

Such zeolites containing titanium, in particular those displaying a crystalline structure of
the MFI-type as well as ways for producing them are described, for example, in WO
98/55228, WO 98/55229, WO 99/29426, WO 99/52626, EP-A 0 311 983, or EP-A 405
978. The respective content of these documents is hereby incorporated by reference. In
addition to Si and Ti, said zeolite materials may contain additional elements, such as

aluminum, zirconium, tin, iron, cobalt, nickel, gallium, bor, or small amounts of fluorine. It
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Such zeolites containing titanium in particul ar those

di splaying a crystalline structure of the MI-type as
wowrdt/oagenays for produci ng them are descri bedpPCT/BP2003/010287

exanple, in WO 98/55228, WD 98/55229, WD 99/ 29426, WD

99/ 52626, EP-A 0 311 983, or8 EP-A 405 978. The

respective content of these docunents is hereby

. incor referenc In 3 addltlon to
is pobIG Al HRRREE s s Ae aBpr0 STRPIAG Sepbicd B vanadium,
zirc@ﬂiﬁfﬁl,e B Siobi® Ehc Br ﬁgy T RIS of hiorO5d tHEEe Jokr[&xméﬂt? n,

cobal t

ni cK [1Tum bor, or snal ts of
fuorier Tt WD 9004/ 026487 PCT) EP2003/ 010287 -8 is
ossible that the titani of th lite is y
ZeoliRt BT Er BighiE oty SrRRsRE i VISR RRGR e Gpovnt6vield o

charab@Rstiepatefn BW-rd¥) JiEpaRionf Fﬁﬁ&rﬁbr&ﬂie@e edatdr@S@isplay a vibration
conponents. Zeolites containing ti fani um and

bang) inshe anfirargd SRVRE approxicraiele 969 6mk nShprefase.yit isinesgiblego distinguish
f
the ERMALREITM iRl Moy b st or o IRES iOyphasss op g atkat
metalnitidesi nfrared (I R) at approxi mately 960 cm 1.
Therefore, it is possible to distinguish the zeolites
containing titaniumfromcrystalline or anorphous
Typicafté; Bfite UhibBAE, &on, bl di
ypilgf/ig? cal ly, saﬁgﬁ%ﬁlﬂé@h& rzttfg(?lﬁ%lrﬁg 1 ?ftﬁan un of vanacitim ate
produiced bpistartingwisl iasymthesio mixtareg.or an/%qmdulwmllm@ of a S102—source a

uced .b startlng th.a s hesi s n1xt [
SOH% u§5 {Tanipghy, AEROIgHT cheo %}zneotiw@wm’ ifo andly” papadiiim, Such as
tltatﬁtﬁﬁﬁhdémutaﬁlfrﬁ AIxid8, of HeaBipettiveinehil Uitide] 4s0Rell § 84 BFganic base
vanad |un1 such as tlt&ﬂlUﬁ]Odee, tltanlun1d|OX|de

confginingeitiogerptechd yegd me ademplated dhe é@Hv\iétme]@tﬁ"ahl thisgontest refers to
base ont.ai ni nitrogen to used as a te t
mat SIS thaf SRRk o Dttt iERnd fecPat oSSt fink SR A Bomn.

materials that can be used as a ntneraI|2|ng agent or
as a structuring agent or _ both. If necessary,

If ngepsspiy-aqjersiyantagenuss dshitional spmpownds hay bp e %&ﬂidéréle rggggion of the
synﬂlsﬁgtﬁt&ﬂnefls orméAt fiegl ,?:eﬁgut% pg éntaﬁ&]f ?51{{5&%‘5&3 & elevated

pressure-tight container {autoc at el evate
tempaniuessadver € anese dfhevemlhewrs of dapgy diateblypapsodmct thay &. at least
i s at |east 20

Ther eb r odu t hat artly. .
partly Gaiallinp feOheaneshyta thicepntens of e TerkpeierEdon, fhis e bpppducing
a solil et '&onttaf?l'lﬁg o8l 8fd Hé‘ir%dét%d?,gparﬁ¥ %ﬂlstaﬁihﬂ'éaise&fe@tled to as step

contai ning zeol1te and being at least partly

(D.crystalline, is referred to as step (l). In the
context of step (1), in a preferred enbodi nent, at
| east one tenpl ate substance is

In the context of step (I), in a preferred embodiment, at least one template substance is
used that yields a specific and desired pore size. In principle there are no restriction with
respect to the at least one template substance, apart from the fact that said template
substances have to contribute, at least partly, to pore formation. Suited template
compounds may be quaternary ammonium salts such as tetrapropylammonium hydroxide,
tetrapropylammoniumbromide,  tetracthylammoniumhydroxide, tetraethylammonium

bromide or diamine or other template substances known from the literature.
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25 used that yields a specific and desired pore size.

In principle there are no restriction with respect to
w0 bmsmaresbrast one tenpl ate substance, apart frpOT/EP®03/010287

fact that said tenplate substances have to

contribute, at least partly94o0 pore formation. Suited

tenpl ate conpounds nmay be quaternary anmoni um salts

such as tetrapropyl anmoni um hydr oxi de, o
In atfgﬂhgmr@{@yqegmq diento Hiegat, least one zeolite material is selected from the

follqéxrﬁg%iaggéﬂpll z%g}'ﬂaég! mﬁﬁgﬁq d1gast t(ﬂer&efﬂéyfo@m WPmedl: titanium,

e or m ne or tenpl at e substantces known
gernflerrmlmtthkburium eraabdinm, chﬂ@nﬁﬁlﬁ4ﬂ16@ﬁtkﬁ ZireginBPpateiladp®se having

-9 In a_further referre odi nment the | easi one
a Pezfé%qﬂlu F%’I%tSEPF‘EF 1 14 E@%@@%gﬁ SHHFWHE PSS ?I%RM B"* via x-1ay
dlfﬁg&ﬁfp ass%g&ld' toSihe GBOE@IyPEs BF ABPWSIACLE, AELL U@EL— AEN-, AET-,
ow ng el enents: titani um % rmani um tellurium

AFGra A, WhN-c AFEhi AFR-.nABYi, diT-z rAlKy, ATt IANAarARC-, APD-,

pe, SI 0 i ] :

AT RGO e AR ATV E VRS, BAWWE i ik, Bogy, BPE-

BRE2, aiafN-I ealsk QDFI- 36 6FYMEGSY, @HAM? GHIL UCL.O* ECG)NRQSZIM DAC— DDR-,
ABW ACO AEl -, AEL-, AEN- AFG , AFI -

DFQy-OFT-DRH-, RON-, EAFr, ED&F)EMTAFEEI- Bl ESXNAEUOAF@U- FER-,

s e 5, v 1B, KA A, L.
LOVCGS-TA-CHAFL-, CHIN-, MA@,: MEDN- MECZPMEIBAMERDINEL, NIFS., MON-,
MORGOMSCRAWTE-FIBIN- ST & AT W MW AT pEs™, N OFF-, oS,

PAR- S¥AU-'L1'>TTL§;-, R#éy\" Rdﬂf' RSN—ARTE- L@h MJ@ SA@E SATME@EF SBS-,

SBIV-SFF-, NKOKE -, SOIDR STHVSSTI- WIT TEIRN- THQFTTONVH'{E,SC ;\W‘ VFI-,

{5 5 P B i el i or R o

m01§35|f’ thesﬁgre-meﬁfﬂned muregrﬁunthefﬁﬁbre ibig -cona'diﬁb,le TcH@se zeolites
, I1SC-, VET-, VFI-, 15 VNI - VSV

conwun;lg tiagm wishuiled strugsnririof SEQ <k IRt S84 %ﬁlf T&Nﬂeygp -Lyfp!T-1 or
CIT('._),{ ]?uﬁ@w? zgélltg]?o@él%r%;rﬁgﬂ%&gﬁge ?ﬁJhUSf H{eeﬁructure types ZSM-48 or

0 use zeo
ZSMant aining titaniumw th the structure of 1TQ 4,
| TQ 9, SSz-24, TTMI, UTD-1, CT-1 or CT-5. Further
zeolites containing titaniumare such of the structure

ZeolideR Soniaiifi Hraffum 65Mestruct®fe MFI, MEL or MFI/MEL mixed structures, as

well as MWW, BEA or mixed structures thereof are preferred in the context of the present
invention. Further preferred in the context of the present invention are these zeolite
catalysts containing titanium that are referred to, in general, as "TS-1", "TS-2" or "TS-3",
as well as zeolites containing titanium displaying a structure that is isomorphous to jB-

zeolite.

Step (II): separating and/or concentrating

In step (II) the solid material is separated from the mother liquor and/or is concentrated in

the mother liquor. Step (II) is performed with mixture (I) from step (I). Methods of
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Zeolites containing titaniumof the structure M, MEL
or MFI/MEL m xed structures, as well as MAW BEA or
wOorRooem2@sT uct ures thereof are preferred i n t hePCDRPERY/010287
of the present invention. Further preferred in the
context of the present inverddion are these zeolite
catal ysts containing titaniumthat are referred to, in
general, as "TS-I", "TS-2" or "TS-3", 25 as aig )
separating iapdior coneentiaiing incladem burrees BN Hyiited ta @quaue@,ur afiltration,
cianfyb. EtIORPERA0HS shBy P ROV SR SET ) e
soI id material is separated fromthe nmother |iquor
nd/or is concentrated, in the mpther uor.. Step .
This sty (s OB R a VYot SeptFFang 19 RS Bpyformee prior to the
invelfile eg)sﬁw é%&gééﬁs%ﬁﬁ%ﬁgﬂl %%Q%ét%ﬂ?gzompegtmn containing
ng and/or

separ concentrati ng I ncl ude but are not
water amd aftet tho step () rcﬁtcrysta,llmng thefsolid magtéremh, The purpose of step (II) is to

diafiltration, ce e met.hod a
ineregi i sl rig g &5 e PLtEESYITS Top SERAThEPh Efpy T B Blcaion
and/@NESRENSRRA! MfeRbcd $s RIaBE @6 b Y opeyf %mdtmrﬂegyech@e tbgent of

5 inventive step (W of bringing the solid material in
whichdmhereby inicorpozatedbptsferenesn containing water and after

the step (1) of crystallizing the solid material. The

pur pose of step (Il) is to increase the solid content
Preférfiblyh ehendolidufraterias i bd)ﬁt@ntfrit@dnfﬁﬁtezmd then deparacbdt ﬁr')ﬂnsthe fmother

filtration and/or concentrat L{ﬂfncers made i f
liquane by pfiltrppionodiay, exauep ?’eétr‘feé?ert lggtion,, mnay, use or

concjgﬁl{ ﬁrgy B SO P af’etrﬁflnpt‘ﬁe LabRLENGRile % s%hﬁfrﬁeftéi@l)fnaytﬁbesepamted

naterra I's concentrated first and then
fronsdpar pdrescoff the mmcttlm quubh by meangjabeortypntional fidiration. Wity respect to

conv&a‘ﬂa%ll]? tgz{t{c])ﬁg U| t %algitqgeia 1ntotﬁeé gﬁé}agﬁgt 8(9 suc%ras cake
fﬂtréréahlo%deﬁﬁm%xrdrwﬁgfa%mﬁrugéay be separated fromall or

parts of the nother |iquor by nmeans of conventi onal
filtration. Wth respect to 15 conventi onal

In a&)ig%fgrg% B@Egdlgﬁ:ghng % IKIH?[XV%{ tb?l{léi'?l% a‘flfiﬁ&rt %Hfgg)rg Q&lyai'htcontact

with! tAY SYritheRfh Bix@@0 tidni Sge (I) | As far ps eeeinepcbupptrododgeris concerned, no
step (Il) consists of bringing an inert support

limitaorp A¥iglg tas Iang #stthe 1agrh WSS bR Aagsenety Eﬁ%?ts{l%‘&eﬁl% with the
syntﬁg'sﬁz Hixi@fe bPGny 'BRpbnSHRRAELE BRH¥aid! et FAEEED BBy B9 capable of

accommodating, at least partly, the solid material contained in the synthesis mixture from
step (I), preferably in the form of a (thin) film. Such inert support bodies may include but
are not limited to beads or pellets made form technical ceramic materials such as
alumosilicate ceramics, alkali alumosilicate ceramics, aluminum oxide based ceramics
(e.g. mullit), magnesium silicates (e.g. steatit, cordierit). The use of steatit or mullit is
preferred. Said inert support bodies may be porous or dense, wherein the use of dense

support bodies is preferred.

Said support bodies may be brought in contact with the synthesis mixture from step (I) by
means of all methods known to expert in the context of bringing a solid body in contact

with a fluid medium. Spraying of the synthesis mixture onto the support bodies, dipping
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20 limtations exist, as long as the inert support
body does not react noticeably with the synthesis
wOorRote@6dr any conponent thereof and sai d i nePCT/EP2003/010287
support body is capable of acconmobdating, at |east
partly, the solid material-giontained in the synthesis
m xture from step (1), preferably in the formof a
(thin) film Such inert support bodies i ncl ude but
the suppont dodies rintoethet wnmaagmésmr@énrlsewatméﬁ@a%eg At the inert support
tec
vocib S S P Bks, S Sl SR Pk onact

soakﬁ?gycﬂﬁplbgﬁﬁdrwﬁgﬂﬁhca pfﬂenged mﬂﬂbodimentnmga e soaked/dipped/saturated
silicates (e.g. steatit, cordi, r|t he use
suppetteodies agy CFRASPY fO A atmpspieEs Ml al prgsure %ﬁ%ﬁ digpid medium
y so that the
R e e e
liquib eatidéem meay, bdedmt panglyt evapoxatmt act with the synthesis
m xture fromstep (1) by neans of all nethods known
to expert in the context of bringing a solid body in
As ep%{lﬁ%f satd i 3off Bﬂﬁ%inﬁl‘iﬂrﬂﬁﬂ ppoR Bodied i tortthe w1th the synthes1s
synt hesi s n1x ure onto the support bodies, dippin
MIXPEOHHM2BAB YDPW@Z@MPQ@@@S@ the 1splig H@atélafﬁp&n iy Bg |aé§ea5t one

nto,th th {
o 5 R e T PR B s
the fpPoEbOEHis pdtotaThetthieknast b theofilnbké Rgimed may mngds from 1 pm to

150@@0310&“ féimad pp‘écgi%a%g} @Egltﬁ'@gr?e’é%@%ﬁhatfﬁ@ef A %&fft 5 um to 50 pm.
The l?e%qlt F (135 %Fl%)(s ngl o 1s g|6 (%Hieffrnﬁt Ei‘af"l'in P& nkdxRbf the present

sure synt hesi s
1nveﬁl1txtt M(E‘lS(I&O@:SSGAHhe lsamé oI ras ttﬂcmsvltdhaaqandsﬂnmaecuby sprey drying or
re.liquid, so that the |I|iquid nediummy, at |east
ultra&i *%t}o}l evaporate. As a result of said step of
bringing inert support bodies in contact with the
synthesis mxture fromstep a (thin) film
The sohd aiatdriag obtagnedaified step By mav mlanm}h@lbmctqdetasat legieone step

or B B DAY BRIt PRI e

leasBHRPAES oP@HNng, $hd lidUSateriflemby hlsl He Salcifed tapeenhiperatuses of 400°C
formed may range from1 humto, 1500 m In a preferred

and gigheviispeAtscriptien effbe RisRES) off calgyaing gIenbsloyds from 5
[umto 50 [tm The result of this enbodinent is
referred to a "solid material"” in the context of the
present invention and is pr ocessed the sane vvay as

the solid nmaterial. obtaj in
Sten (W) dreatment QE g;g soild mater{a[] with a coan 1on c nt 1ng water

=)

Subsequent to step (II) of concentrating and/or separating, the solid material may be
subjected to the inventive treatment of bringing the solid material in contact with a

composition containing water.

As far as the term "bringing in contact" is concerned, any method is conceivable, in which
the solid material is brought in physical contact with a composition containing water. This
includes, but is not limited to forming a slurry, suspension or mixture of the solid material

in or with the composition containing water, the composition being preferably in a liquid
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The solid material obtained after step (I1) may be
optionally subjected to at | east one step of washing
w@anw4vedat | east one step of drying of the sol P@I/EP2003/010287
material. Furthernore, after the at |east one step of
drying, the solid material -8y al so be cal ci ned at
tenperatures of 400C 20 and hi gher (see description

of the step (G of calcining given, below).. Step (Vg:, )
phage, sprayng: the fsolifl anajeial Vit ther FOMPRRILaR conERBE SY4iFT fUbjecting the

. i A | .
solif S G e Ehlosiion AnAGHHE Ruict &y RicBob o vallr andlgr seam. 1t s
partiajartyeprefeniefl ec fath 4 slutrhief thewehd imeaterial sathrtbe torpposition containing
bringing the solid material in contact with a
Watﬁrdﬁ'ﬁ‘gggf’g‘?%ﬁmé'ont aining water. As far as the term

"bringing in contact" is concerned, any nethod is

concei vable, in which 30 the solid material is

Preferablyhthe i samehsfisiing tankoist used far stepa(Whtppo dias jabgady been used for

taini ng.water. This..includes, . LS. npt.. | im
ery QB R i P S s SRS il Py BRgorfbRtal contac
betwé&ni tHe FBLEPhade ardthe lcomipbsitibm omaipRS WhieMngQféaais ToNgrirring or
wat er, the conposition being preferably in a liquid W
othTBERe/ HIEAFHCPLT/AHDHOBE OWGHBE COMRINRGSBE §idayPaigrialngnd the
conf Tl WAL, SORSROLA 9P BOTLH BT Wity Ot
methody @fi mixigp aal/@ragitatingd) audtoasnalthsovag agitaive, oagsdtieastiring and the

L 1S articul arl referred to fo a slurry.of the .
e B . PS5 6y o B BBl i contc
with 8 cé‘m?&éiﬁéﬂ OshidiATls waterth 8 fiaikaRkel Witk HacRnRhl dtikifddevice.
tank Ts used for Step (W that has already been used
for crystallizing the solid material out of the

nthesis m xture. . K Far addi t.i onal hysi cal ont act
As R e et ot St 6 REResfith 2nd R aBHGR fepged that
con¥isClat 1cABYin"RARS whdk i hhy bf RY ntddifi@itidas. \WIiege modifications include
nmechani cal |y acting the m xture containing the solid

the Hguigrpbase, shisalidebate. yapqsoYeam.oHPRIGHItERHWAGT JAKBerIQTeiAe Water
ma)?rg}z hg)gesde\?gﬁﬁ bihet Qubtsgl!ngeisf P&k&alﬁg Qvaki.’& i€ H@d%ﬁ §gch tﬂ@fi%lbiﬁ 8hase or

m X1 ng and/or agitating, such as ultras
as s&@ini. &f vater iegddh itiee Bduid phavg, deidnivétbwaler kseprafeered. Any method to
.concei vabl e as 1. Preferably th | urr f .t he .

deiarieq YaiehkaPa Lo fhe qxpetidh{hs 3t topliged. sift s Jistillaion or removing

f f 4 &R afi @idﬂblggé WHhAE nbipreferROKih¥ @38 6 wiel Boraining salt
© nmec gﬁ%ca\%sti rring e\gi ce. 150PAS far a the s
andéwof esitdritiat ic anidiaion bagic isaoaeeivableedl-ned, any

substance can be used t hat

For specific applications, bringing the solid material in contact with an aqueous ammonia
solution may be preferred. In this case, a solution of ammonia in water is preferred,
wherein the content of ammonia in water, given in % by weight with respect to the total
weight, ranges from 5 to 60, preferably from 10 to 30. If 2 composition containing water
and ammonia is used, step (W) is preferably performed at pressures elevated with respect

to ambient pressure and not exceeding several hundred bars.
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contains, at least in parts, water in any of its
nodi fi cati ons. These nodifications include the liquid
w@bag®646he solid phase, vapor, steam super CPCT/ERBIN3/010287
water. Furthernore, the water may by m xed with other
substances. Preferably watei3is used as such in the
quuid phase or as steam |If water is used in the
qui d phase, deionized water_ is preferred. Any nethod

As % a9 thegkafie rhet\eeqnatbe reraihpl $did: matesiahand thecopppesigpp cogtaining
waterriglc%ﬁo%ne o p ﬁﬁmg 1 StkehdedeRink %le‘?rsang(/@%’ :tﬂeegﬁag?fthat the mixture or

electr n 1 on exchanger
slurgyr shf)&]ﬂrlﬁde visbeusus dydfaulia prperties candvcivg ts alecharacad Snringf
water that is acidic or basic is conceivable as well.
For specific applications, bringing the solid nmateri al
Furth @tlta%t r&‘feh@ At ARURAHRATIBRhZng 4R SHdUhAtORal TR oRBct with
erre |s case, a solution of amonia in
a comql%mqrscqmaﬁmgr\eater isnpesfazimedtaten mneeaturewlemﬂamﬂh fieppect to

oo pprating D etobpraiess bty ah oo ehRBift 40, T8 Blehroferred.

Tenip@ra@ufé@ %E@ﬁdehl A0°COfdaR 30 TYaréb Lficul ANl p%féﬁiﬂi avhike temperatures
used, st {%g is preferably perforned at pressures

bﬂﬂﬁeédaﬁeaanﬁ *Cegpéuther pigfesiadi ent pressure and not
exceedi ng several hundred bars. 30 WO 2004/ 026467
PCT/ EP2003/ 010287 -13 As far as the ratio between the

As farmadithe dufatial dfdheraivertival traandedttie comeped] ho hnutations exist, as long
containing water is concerned no_prin

as the reameRigRS xR 8h imprayed pefforfrics gEthech AGRE e ey tha had
not Yeen SubfectedS P ltlllla’ﬁ @é&‘t’rﬁeﬁ’c' HOUSnRAsY G6AYhd GnRERRET drﬁ)?mance

conducive to nechanical stirring. 5 Furthernore,
imppved ectiety, tsbhctl‘nt}ealtdv’(uajtleid mhayobe psddn dromepsed meghﬁm@l stab111ty or

rial ont ac ac ition co n
imp{ited,orohertith, T HE @t wisd el AB0 s PSS itae o be used as
well. 8% BGfitfefred ehHBMnkeFRBE Blvéhtve ff@zﬁﬁﬁﬁtﬁisgfeﬁ‘énﬁai f&ahRe duration of

roomtenperature and 750C are preferre Tenper at ur es

12 tp@dpeurs. 100C and 250C are particularly preferred,
whil e tenperatures between 120C and 175C are furt her
preferred. 10 As far as the duration of the inventive

Thelif @&itive leainSent OWG ©F [1Rcholif endtéridl twith DOS@mEositiin, coﬁ&mhing gvater can

as the treatnent results in an |rrpr§]6§d perforrm of .
be pegformgd a\yg;]%tang\;@pe gf églllcbp%qnatl h&ke § %?n%é’équ e the material

obtattky ﬁ&tn‘asgeﬂ gpt \bi?ﬁr%utrt] g.gﬁﬁg@f‘{:almﬁﬁlg?}ﬁ%%ﬁ & if Qrefl/& that the solid

I ncrease
material from step (]I) has been dried and/or calcined before the inventive treatment. It is

further preferred, that the solid material has been washed, dried and optionally calcined
prior to step (W). It is further preferred that the solid material has been obtained by spray

granulation and/or ultrafiltration (in conjunction with conventional filtering).

In a preferred embodiment, performing step (W) after step (II) is optional if, but only if,
the step (W) is performed at a later stage of the integrated process, for example after step
(S) as described below or after step (S) in conjunction with step (C). In summary, step (W)
has to be performed at least once during the integrated process for producing a solid

material or a shaped body containing at least one zeolite.
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i nproved activity, selectivity and/or yield may be
used. Increased nechanical stability or 15 inproved
w@e@poedibes that are otherw se rel evant for theCPEP®EE610287
of interest can be used as well. In a preferred
- enmbodi nent, the inventive tiatnment is performed for
t he duration of 12 to 24 hours. The inventive
t r eat nent e solid material with a

Aftes el W0 g ke et et b 8 Mot leEl Gy DRgppprogght into
contﬁg[t dgiltlrl] 2%‘[ ?Jﬂéﬁ%smo-ﬁh& }*Jh%vs@ére fHeAonPR¥itidR Joﬁ?auﬂﬁé Qfaté| may be

step t hout drylng or cal ci ning.
rembimdefrem, thiet solig mateﬁe]r agtiort et scﬂidemstﬂlabl mayelpee coprdentfratodnin the

step (11) has been dried a ed b fore .
compryiBen PO MEY e Hhave e ghis e BDGRaY Bh§erstated This is, the
mixfu@ c&ﬁhhﬁxg%& %611&h1at@§1 REE BoNBSIRsh cotitdiffhgaider may be subjected

optionally calcined prior to step (W. It is further
to, pgefsprayedryitgatuloafétratinn, drrwlirafilirationds geapmcion Fiteepnypntional

[ nulatlo t n (in

oG o AP RleRe slict Raih iRy &

preferred enbodi rrent performng step (W after step

(I'l') is optional if, but only if, the step (W is

perfornmed at a Iater st age of the i nt egrated process,
Stepf&ﬁ) %é@ﬁﬁte?atﬁtg?ﬁhﬁm:g (S) as described bel ow or

fter step (S) conjunction with step (C. In
sunnary, step (Vv 30 has to be perforned at | east once

Subipgigniiaisiep (. ftgu PBBYE o LA AppR oA LD e sfzeune any method
of aé?@tﬂef‘a%mg%dl%g %ﬁngl%ﬁﬂ kn&d /t(EEf?eQQ@étQ P8R feld. ]Fgor%fﬁs@ bf methods

has béen perforned, i.e fter the sol
usedmutthxsn c@htehaseﬂ@e?ene Isrmadgiio DE QR 32 6% Qcthe wspepttvn@ontent of which

osition |n|ng wat er, the conposition

ISheggl?raP’étcﬂtpﬁﬁatﬁ eﬂ:ﬁv be renoved fromthe solid

material and/or the solid nmaterial may be concentrated

in the conposition containing water. To achieve this
POSEW@Btherp (1) may be repeated. This is, the 5 mixture

containing the solid material and conposition

contai ning water may be subjected to, e.g., spray
In odderito gmprdverthd cathlyeie perfornemcelbof theef find patinansibsequent to step (W)

conjunction wth convgntlona II ltr, il on

or t,pfel (Lhisy seseanans (xath-dhisi pvaRalhy pqss q Gpesiotdt feastfge step of

postsltrgﬁm%ﬁ 9 theaﬁg’teﬁﬂie hlhdigg %t"‘ Aol Bhiiled tSURS e hg ts®ps: drying,
step , the solid particles can be increased in

washingj rcalsinieg, Usiatigg dhey solit htieriabfwitly gl lyideegeni pegoxidel solution. Any
con&)ﬁ%&%b?gtjﬁ@%ﬁoggﬁl\@ 1st c(%)ntcglsab“alé R r\}/eﬂ "\ tish glsglp%lss(%ble':t%rtreaat this solid

material containing at least one zeolite material with compounds containing alkaline metal,

in order to transform the zeolitic material from the H-form into the cationic form. The solid
material obtained after step (W) or after step (III) or after any of the two steps in
conjunction with any of the steps of post treatment mentioned here, can then be processed

further to a shaped body, as described below.

Step (S): shaping of the solid material




10

15

20

25

30

used in this context, reference is nade to DE 102 32
406. 9, the respective content of which 15 is hereby

w0 nmeopasat ed by reference. Post-treatnment | nPOT/ER003/G10287
i mprove the catalytic performance of the find product,
subsequent to step (W 2Q1ar- to step (I11) or
subsequent to both, it is optionally possible to
performat | east one step of post-treatnent of the
mat eri al , including but not limted to the follow ng

teps: dryin l.c
o TR et e S e PSP R Rosenic
is eitB&MbeBlid Qhateial tal’teﬁ e (AP Sr ittfe SohdCmitesibl ﬁt@stapeqw ) ot the solid
is al so possible to treat_ this solid g d
mates@lmfsﬁr rste.ﬁgﬂa} openallydneclying| any of thg SFps:P I%?SE Ffeatment mentione

in th%r ans %;{aﬁ%&@hﬂ :A{%ﬁt gfagnglteéé] I?neﬁﬁg)ﬁéd ative! T A6 Pbeeke so fa.jc has

a romthe HHforminto
1nvoltvb@ a’chhst @nk 6teb Wi of Firmgary the solidhnaterial inodsingdch withze ¢apposition

(W or after step (I1]l1) or afte f the
contuBR s, Secmpnek ST ehetgp 6 dave nof el gybecaybfEeed to an
1nveﬁtfv%%?ﬁw ”ﬁ@%ﬁﬁeﬁ '@E@ rlid GAftedifledd R HAE AL HE&H subj ected to the

r ' td a shaped body, as described bel ow. 30

ep
mver(tsv)e treatmagit (Y o thetiheensiot istepraftbeiniging msm@d/b@%%vontact with at

CT/ EP200.3/ 010287 15 The rti
tast 75 sBEPONGop £ Beinine: e S T B AR Blop B T of shapios
the sORE nABPal b€aftdr Sai@istepS) inRnfidlkciich Witharstepl (Cf ter step
(I'l) or the solid naterial after step (W or the solid
material after step (111), optionally involving any of

f ' .
i o AP TEREET TROMEONS, Sl ot s
a thrbé dirhetlsll‘mﬂt asseriab tancomams at least ve zadlité. es farasehist sppcific (at

of bringing the so]id erial in ontact W th
leastGoA) QTR POABGISEI HIRG ARG, t fRrchiieds FReER i fede to WO

98/5333LindXbIHE () 32’@6’@9 Wfos@%%ﬂe&@e @Sntél’tttlk ffcbAfbrdtéd Bifo the present

Inventive step (W. However, if the solid material so
applicatiothbg rafi@tndseen subj ect ed to the inventive treatnent

(W, the inventive step of bringing the shaped body in

contact with at 10 | east one conposition containing

Preféﬁﬁt)l%r a BARlidOmBRripeE haddrd B s@id inherist epultify fIOfn any of the steps
shaping the solid material or after said step (

mentorjduatere oRumlier divents ghatapay b agddsd ©ahe, sotif én%t?fé%l P(@f to the
step g%)efc’ @1@ E%[r egr#e] Elafsﬁljlﬁtgd IRLEhAL cARInESS 18kt bt 8nd water, if
suitable one or more organic substances increasing the viscosity, and further substances

known from the prior art.

Preferably, the solid material is milled and mixed with silica sol, a dispersion of
polystyrene, cellulose and polyethlylene oxide (PEQO), as well as with water. Said mixture
is homogenized in any type of kneading apparatus. In lieu of kneading, any method of
bringing the substances into physical contact may be used. Preferably, the mass obtained
by this method shows plastic flow. The shaped body can then be obtained from this mass,
e.g., by means of molding, in particular extrusion molding, or by any other method of

extrusion known to the expert in the field.
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a three dinensional material that contains at |east
one zeolite. As far as this specific (at 15 |east
woe@i/0st4ep of shaping the solid materials is CPCDEPIVOH(10287
reference is nmade to WO 98/55229 and to DE 102 32
406. 9 whose respective coriBH is incorporated into
the present application by reference. Preferably, a
bi ndi ngmmaterl al is added to_the solid naterial
As fagytheibinding arterinls o omeeraed s PO AVEBhBPs4peR gan be used
V t t
that UGS cp it B rt 18 BRI ol IREh ! R AR ohesion achicved
withbitthé 9fksétmelﬁfxﬁajblﬁélng aidteriiali Prgfeated|biiaing onaterialscarh G¢1€Ct€d from

and t f
I CA AT
t1tan§f3$ Wfétlfa{ﬂfﬁﬂﬁ %c@ﬁdté’sr oftlthixtides RrefwRy ablforet b€ tl’f@ laFcte-mentioned

erital 1s mlled and mxed with silica sol,
substhinsgre r'Bitanlkoky splidajest suabnes tgtwmjh@ge siigates, tetraethoxy silicates,

tetra qppg)tz gsllﬁ/q rs‘ﬁc&rﬁﬁe'ér%ﬁy PEOﬂI‘,Hcag‘ﬁy arte %‘e%lfe\ﬁ”k ;I%ggﬁlteﬁfoxy %zi'lﬁ&tes or
tetra@@l@ﬁj'/ gilibStes 4l dili@bolf ark Pedidiiag pﬁdf@‘rréﬂ?t hod of
bri ngi ng the substances into pzysn cal contact may be
uied Preferably, the mass obtained by this nethod
ows
ru N ARG SR ARt R e i poe
and bhoRdoldr gjaharheeuier ofsgraphitenis @bm@,lvabie dl}ywalhyAs)fatnas further binding

mateRpIS BB, BeSrPIEes 00 G20 SHERY il I DR §E 52 4069
whog(%'I {;égt)&givg@&ﬁéﬁt% ﬁlchéﬁraci&f‘ﬁl% 138 Preskt piifEioR| b reRYSICY.

ance can be u t hat achi eves cohesi on between
the particles that is increased over the cohesion

achi.eved w t hou e ce of the bin
Sai ingiEanaBAL ot Pt HIER GORR LA ATRUL ST BP SE g thereof, or
can BE Q8R4 foPah&r WHIP oftRP fafdrialtdo Ve RYd fartepabliig cbrcbihh@x&hng the binding
Ilicic acid, tetraal koxy silicates, tetraalkoxy
of matmaadatogstamleg rb dbdsbope Zepkign AR ay oxides 1Qfr %%CQS!& W\;oPhOSPhOI

. nore,of..the a d
L G s
tetraethoxy silicates, tetrapropoxy silicates or
tetraeutoxy silicates are preferred. Tetranet

In thg pjosessed sBaping &W@@@%%?rl%lllpﬁoé’af@e%%‘i% up; 19 élpgéxgnately 80%
by ‘g&%gtogfr ﬁlh&;ﬁg A eridld il reSbet ‘gcpth'él%BJai‘ ﬁfas§36f3fh%rshﬁﬂsd body may be

rial's are anphiphilic substances, i.e
usedvoit es:pfeéa‘redl tohusa ﬁmmhappr(amnatalynw]tcp gpprpxmtqu Th@ bisaveight of

bin o{lg] %{a?%ﬂis whlle ug1?1g 98 I‘?’ ?o approx1ma elly 45 éosls fpgftwulsarlyli) éihr%d

In the context of the process to produce a shaped body, polymers may be added to create
pores of a certain size, a certain volume or a certain size distribution. In the context of the
present invention, polymers are preferred that can be dispersed, emulsified or suspended in
aqueous solvents. Said at least one polymer is preferably selected from the group of
polymer vinyl compounds, such as polystyrene, polyacrylates, polymethacrylates,
polyolefins, polyamids, or polyesters. These polymers are removed from the shaped body
after the process of forming and/or shaping by means of calcining the shaped body. If
polymers are added, the content of polymer during the production of the shaped body
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materials are concerned, reference is made to WO
98/ 55229 and to DE 102 32 406.9 whose respective
W@ ooveed4671 s i ncorporated into the present appl PCHEPIIN3/010287

by reference. 15 Said binding materials can be used
either alone or as m xturesiypof two or nore thereof, or
can be used together with other materials to be used
for enabling or enhancing the binding of materials

amowys teifrein gpprox| 8detapprax. Aof b weighthprederally deqmagpprox. 15 to

Sili wbar h r ' j / idkag] : :
wpiiy (oyPdn” Seigil SREHL s RGP IR FR'H 5T B et s
partibiilafl{ @rdfé@et Ihe Gimchapging ihweight-Pdref@t torthe hmonhioofapolymer in

shaped body, up to approximately 80% by weight of
the splichgraggiaheQripipReZeiicepESHEY: to the total nass of

t he shaped body may be wused. It is preferred to use

fromapproximately 10 to approximately 75 % by wei ght
Furtledrmobs, s prpfereddaoiadt 8, pastinig agents iAsda2 the pasting agent is concerned,

approxi mately 45 %is partjcul.arl referred. .25 l.n
any &t?&?ﬁt W%ffr% é%‘f) RSO ST 119 IH}I’(% c &, nyﬁ%e&nﬁ%dd%’ or flow
propBieY CBHR riRY chEbAARa0Pefortl§ adrBani®RY@SpKilic pobidrfin8 used, such
size, a certain volune or a certain size distribution.

as ¢alluldse, csarchx tpadyacrilates,proshanethaonylatssi awlyyiaylpleehel, apelyvinyl

teferred.that can .be. di spe d, I §il
oy g BV SSRGS r, U e cnabe o
impdd9é YiEforinsti®h 6f & pliliy sk aetiag tio piocéssofgmeatingf forming, and/or
_pol ynmer vinyl conpounds, such as polystyrene, .
dryigg by sqaps £f ﬁ%l,dgw ARy PrEicks, MEoysty Bess adjuvants enable or
. a i r .
R i T S S
and/ or shaping by neans of calcining the shaped body.

If _polynmers are ded,. the content of pol r. duri
TheserbBRBARAGHS BRELIE SaHoBeEBgy NoPsabup BUHBPE Arer the st
of sﬁ)%[ﬂéz%%’é{ %%Zs are Jdes@BRENh FE-A 0 BRIVAPPERA 02000260, and in

approx. 90 % by weight, preferably fromapprox. 15 to
WOHHN322, th6 refpdnyiveuepufionts ofiiwdiabi ate berebyninsarporatedbypierenge:

25 to 55 % by weight is particularly preferred. The

anounts given in weight-%refer to the anount of
In aRbieRRl ehfbodiniht Sattdr thafibigedddad tgobihdingi MgeAsiodoi the solid material

respectively. 5 Furthernore, it is preferred to _adg %
contgining pigeassene zeolise.fthe opsanicrwbparae; inereagih vispesity is added and the
mas§ §' ﬁgﬁgget%%zed%y 1§49 SI&@ Qrﬁgut}égl ﬂi’\ﬁlefl{n%ﬁiﬂg ﬁggﬁrht‘ag offid tHeQextruder.

I fprove € m xi ng, kneading, or now properties of
Thetth@pératse siphicbeo tadassRs gfpirallplapoutdi0gdhimden yicr mplng paint of the

pol ynmers_are used,,sugﬂ ) N
pasting agent. The pressure is either ambient pressure or is slight over-pressure. In

principle, the order of adding additional components to the solid material and the binder is
not believed to be critical. The mass obtained as described above is kneaded until a plastic

mass can be extruded.

In the context of the present invention, those methods for forming a shaped body from a
solid material are preferred, in which the forming can be performed in commercially
available extruders. Preferably, extrudates of a diameter ranging from approx. 1 to approx.
10 mm are used, particularly preferred are extrudates with diameters ranging from approx.

2 to approx. 5 mm. Extruders that can be used in the context of the steps described here are
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as cellul ose, starch, polyacrylates,

pol ynet hacryl ates, pol yvinyl al cohol, polyvinyl 10
w@orobdsebne, pol yi sobut ene, pol ytetrahydr of ur BET/EP2003/010287

Primarily, these substances enable or inprove the

formation of a plastic nmassigluring the process of

kneadi ng, formng, and/or drying by nmeans of bridging

the primary particles. Mreover, these adjuvants. th
desceiherb Ifer examplen i Tddmanss Fazrkdenadia des Tsphmischen Ghemigs, 47 Edition,

p uring the steps of formng or drying. 15
Vd'%@'sg%su'g@?a%bes are renoved fromthe shaped body by

means of calcining after the step of shaping Furt her

adj uvant s are d scribe P- A 0. 389
In piggplea@method o ﬁgningstia%tarr S}t i GPFR I the art

ekt if ﬁﬁié dn 6 P‘Rﬁ@\kﬁ%@ﬂ dsef& beRE&ting, heBeting, pressing,

Cangeg erreg n% hght eafter haV|%5 addeg th eégin |égp s
sinterigeos r@hsting. t he solid material 20 contai ning at | east

one zeolite, the organic substance increasing

viscosity is added and the mass is honpgenized for 10
Thettecﬁia%e%mu&-eﬁtmmng han kiteaslblge@ PP avéLl. Udere] two Ihrtenals are co-

extruder. The tegperature applied to the mass

extrededi saiuiltyn@b@icrt Prefeblyn dlesr afaiedeneribedngctiysi matesipl t(ri&ld material
stin e t
accdt &ng go %htionghs e)&éuziég ;ﬂ%&ﬂie?] vﬁjglr %’Llﬁ{:rllegr[ﬁlﬁtgﬂﬂépé easﬁlldfe?ial that
doedhotaekbt ﬁgu@dﬁiytwmim aie RONP amedtiab Rrofetdbdy, shd mzitmabfetrhe aktruder is
and the binder is 25 not believed to be critica

desigsksouBrihn agH vemaESal i RO IPK Kb daeh ftariah Therefore
strar?ds%grdltcwh(g@%référ}n% Pthé UieOmateRal 4 RS BterQh etr hethe active
resent 1 nvention, those nethogs for formng a s ed
soh(b achyerfat. dmaeprefeuied embmtlEmang the tigclpress ef thedictive laghi tﬂnges from 1
e formn ormed in comercially 30
t°13 M¥%®$t3%&Y? ggfﬁgvgierably, extrudates of a
di anmeter ranging fromapprox. 1 to approx. 10 nmare

used, particularly preferred are extrudates wth
Themsamébmdglg mngiialy drrathar adprvents is in ey eyept ertionsl. mrie materials to

T

-18 described, for exanple in "Ulmnn's Enzyklopadie
der Techni schen Chemie", 4t' Editi on, _Vol. 205
Thej step QfISHADINE aneYop TR FEN b PeirEteH G dmbfens B%Fﬁ?“ﬁ g e pressure
that3k efegﬁt@i t tﬁ%ec@fc?aﬂﬁﬂf%ﬁp feSsuld] Efo@ﬁ&?ﬂﬂile i1 o ﬁl@ssﬁfé range from 1
can be {0 extru sl on, er "known net hods

bar a6 70D rBaq.umethemglprqo ¢hd shdphag apd/es $orngng can heeperfogmedrat ambient

roast i ng. . . .
temperature of at a temperature increased with respect to ambient temperature, e.g., a

temperature in the range of from 20 °C to approx. 300 °C. If drying and/or sintering is part
of the shaping and/or forming step, temperatures of up to 1500 °C are conceivable.
Furthermore, the step of compacting and of forming can be performed at ambient
atmosphere or in a controlled atmosphere. Controlled atmospheres include but are not

limited to inert gas atmospheres, reducing atmospheres, or oxidizing atmospheres.
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The techni que of co-extruding can be enpl oyed as well.
Here, two materials are co- extruded sinultaneously.
woe@hmeabl y t he af oredescri bed active mat eri al P(EFBP10d3/010287

material 10 according to the invention) is extruded

together with an inert materg-al, i.e. a material that

does not react noticeably with the active material.

Preferably, the matri x of the extruder is designed so
Post1tteat Aeshapedbediri al is extruded as a |ayer on the

i nert rraterlal Therefore, strands result whose core

is made of the inert material and whose outer |ayer is
Aftet hormigigi wed/os Ghapinga(Pr ilel shipedabpdies, etheeyd arnppicattyntdried at

the thickness of the actiye |ayer 1L .15.t0
tempeEderesaging @Pgbmgpr@f ot « o agiyrom, f&f | BfeypisETa) éYP“’a“Y

rang[Rk G £ hoFo ‘Qbhﬁr gﬂé}ﬁ?t@ ths b8p, aﬂié @ﬁé@&‘l vl | i9NAlcined at
e materials to npacted may noi st or

tempm@tulps eanging ﬁasmalpptom #§Q0°C20 approxs BRQY Coiﬂd)s{ﬁﬁab tigny intgayadFanging
form ng can be rf t .anbj e e
fron, ARGy 3 1 (NAPPHE: Lk Jai-2l HPE 11 At BERORL i fBfent pressure
pref&ﬁﬁ?fﬁ‘ﬂ ki® or {24 mexarRloftainifg dirBf G6dd ﬁlﬁart @fm@ﬁw‘n& om1l bar
to 700 bar. Furthernore, the shaping and/or formng
can be perforrred at anbient tenperature or at a
yre ine e t
In atEoZlﬁ% 5 eg X Post—treaﬁ%@rﬁ e \é@cﬁ’@daﬁegfb%?agﬁecfn z%tc%g&;lzgﬁ ggowc/)e may be s be milled

and/@Pcristed. BRPiniling Mo&mkﬁmgi pieifergblgielids to 8 igrenglatengith en average
part 25 of the shapi and/ or f

rmn
s G5 0 e s
appljék" 151 el etaébet ﬁ%&@,ﬂ feg:lggpactl ng and of form ng can

e pe at nosphere or in a controlled
at nosphere. Controlled atnospheres include but are not

Subééq?gggg é]}xeggte]_g Zé)t 812?%39{1%8? E?P q%%g E’tﬁ% Ir(ggucéﬂr%g%ﬁon with any step of
post%@&ﬁﬁ%@@ﬁ&x gﬁfn %Q@l:ﬁ/aﬁ 18988 amdl8alciBigt the @flenBvd trodtment of

t he shaped body Aiter formng and/or shaping (S) the
brlngimgp’éld soidi aglterxaﬂ;eyl drie qagpiac glpqpyd dradyg intcontact ‘with a material

ures t
confGFREBIGLER o B8 B0 RO ol e 3887 8 e b
perfdfndt ABUBALAPEIAL d@ridghithe Sintdprated epmheqsedts bdeberibed above the
cal cined at tenperatures ranging ox. 40 9,
impleppsmision STOE P (99 H DI b SCRBAAPAng) (2 Fotbryy) has been
pert%ﬁﬁ#djﬁ(efo al? etag’t nc_gﬁg MR& im é@m@n‘ca&@ﬁ 6f Qid gefs Bbp¥Rnal.

pertorne ent pressure

If the step (W) is performed at this point, i.e. after the step (S) or the steps (S) and (C) in
conjunction, everything that has been disclosed before about the specific embodiments of
said step of (W) is valid here as well. In a preferred embodiment, however, the shaped
body is charged into the reactor that is used for the desired reaction, typically an
epoxidation reaction, and said shaped body is subjected to the treatment with the
composition containing water, in the reactor. Preferably the treatment consists in exposing

and/or bringing in contact the shaped body with water steam.

In addition to the process for producing a solid material and/or a shaped body as described

above, the present invention also relates to the respective material as such.



10

15

20

25

30

preferably in air or in a mxture containing air or
under inert conditions. 10 In another step of
weomtAtaent nent, the extrudates obtai ned as deRCT/EP®A3/010287
above may be mlled and/or crushed. The mlling
and/ or crushing preferably-Reads to a granulate with
an average particle dianmeter ranging from0.1 to
approx. 5 mm Particle dianmeters ranging from approx.
0.5 to 2 mare particularly preferred. 15 Subsequent
First 8f bl Shg ifentinh rQhtes 1§ %%H&?ﬁaté@al%’tzﬂnzﬁﬁ@ B (a?roéé%% of treating a
conjunction wth any step o post-treatnmenhts such as
solid inmat¢rial contalnimg atdieyst oge anadlite ahd ibainggpt 1¢dsepartly enystaline, wherein

sic T Hhal e oo EHAcb iR S o Ppia g Wale ater atlast

[l of | (4 prBAYciRS SRR doPidékerial: (i
Oneﬁ?q?ﬁgmsdt%ggg?wg r?gsfm ﬁgtieg%tebgnﬁbg%rs for Pred ?alt gasny poi nt erial: )

afteri atep r(ff) toif conentigting ed sppasatingsthe sat deast pattlydcraigsalliae sk material

20 i enent ation_of .the st MW at _this .point...i
fron s ey ey vis e ey Flioh o8 ot Py BE, b Bt e same
stepabith SRHAARIBAE, optidaall sk ETRYIhAkh@Br dlciRisdCY bEMeisslid material.
optional. If the step (W Is performed at this point,
i.e. after the step (S) or the steps (S) and (C) in

' L OQ; Jit-hing. t [ re
In pRRLHRRE Sl BBFHT 13 oBRiB SRS of R ROE e R
is valid here as well. In a preferred enbodi nent,
however, the shaped body is charged _into the reactor
(D t hat least pydal eryptaklizationeaf atdgast oae Pt maisiisl captpipingnat least one
ePg¥bkBLduR Bf eatHSI miRffle, SBiultis aPekBRAY) téntaining at least said
SUbﬁjpﬁigt ed tagé{uge treaﬁ_msnt with the conposition
co Ak p mqther iQROL e act or . Preferably the
treatnment consists in exposing and/or bringing in
co ct..th ' .
(D ad (rjk’lg ??I%tﬁ&% %ld?%%%gl?%nc?%gég ottfhg Sérg\@%ﬁ{calte%l{gaiagg}snorﬁ]?‘gl rﬁx@’er i al
and/ or a shaped body as described above, the present
| NMRRLNLAIsSRd W@ la® SrohPsit £5R% R4 WRMREGhpRitichScontaini
(W, e B8 g e IR FrohDotbp ET R RREAL WRAIPLGhp i contining
al IWaelhe jnvention relates to a solid materi al
obt ai nabl e by a process of treating a solid materi al
contajning.at |east one zeolite and hein I least .. .
(I el erctine g sE Aot cr @g RlomeT e g Ep g of i slid material
br dugrhstepriWoont act with a conposition contai ni ng water
after at least 5 one of the follow ng steps of an

wh%r?i;nesgerpa(t]ﬁfjis %rp?l&%ﬁs Sﬁe%r(lﬁ %a@%%hﬂ%nﬁﬁgf ﬂlcﬁleleitﬁ'e &%‘&n%rdnﬂ}'or washing
of the solid material, possibly also in several iterations. In a preferred embodiment, step

(II) is repeated after step (W).

Said inventive solid material is further characterized by its particular UV/VIS spectra.
These spectra clearly indicate, that the material obtained by the inventive process is
different from the material that is obtained without using the inventive treatment of
bringing the solid material in contact with a composition containing water. This is

illustrated in Figure 1.
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after step (I1) of concentrating or separating the at

| east partly crystalline solid material fromits
wOoioheeedbT quor via, exanple given, filtration PCT/EBP2083010287

drying, or (ii) after the same step with the

addi ti onal optional step of2drying and/or cal cining

(C of the solid material. 10 In particular, the solid

material is obtainable bgqxa sequence of the follqw ng

Oversllefhs n(meptia@ solehmatepakis charagiesjzadAy nadditipnabhurap, Ieeatincrease
C
in thg'ifvo . aggd}ﬁérhe Slf’i‘ghe RAHX‘%%%%Q& %ﬁ)lr&ﬁﬂlé[ell %) at u@gr&ﬁmately 350
nm, P@mtallaﬂyﬁlgttﬁtralh@aﬁdmgaﬂob 3%0hmd material and a not her
iquor; 15 (I1) separating and/or concentrating of the
solid material frommxture (I); (W bringing the

FurtfGhdote, nﬁkgé]ﬂeé’ént fih P RiDh SRlatds! do hnsh‘é?éﬁ i%%@iy Wbkdindl from the solid

conposi t | containing water; aggl onmer at i ng
mataial desaribédibtbavg. The simpédbwiyas |0ht3urmdd>ygﬁua]¢gllm thngobﬂl mafpsial to a

sen ) RS e AP e G ELEARER b i

drying and/or washing 25 of the SO|Id mat eri al ,
possi bly also in several iterations. In a preferred
If the woladi mmtanial ass d@spand ahove diap bersatubiecteriie rthes,tnérﬁntpwtreatment W),
n en S [ t.her t
the §3bfe bBYT Bblalfa PRl Bhichil Al ThaGE 3 BE <GbERH to the

mveﬁﬁﬁ@'tﬂeéftmdﬁdlm@t ¢lovidvat, it h’llﬁa gelic miaddriad biaalnmed)ebly stl‘tb]ected to the
i nventive process is_ 30 different fro teria

inventiug ster (Wt tiersBapedi hody @8 oh@ineg Ry, WB% siep( rra%&wm above,
t I
has @ pOUHEDEk Bt EFENR). nsisting R astlol Brfiging the shaped
bodfngcwneaclwnwa GipsiDE 46t aiAGiy ‘EEEGOS/ 010287 -21
Overall, the inventive solid material is characterized
by an additional hunp, i.e. an increase in the W/VIS
Findlly SRk BR0GA! hﬂ/ehh@n FAREE 1P SHNBRNoRRRS BX etk ehiteAR0, Bé1Ghe solid

approximately 3 nm particularly in the range from
matafﬁﬂ) and/ossub simpe@ bﬁdnes aecatelysts. The nntesipdnebtaingble fiy the inventive

process & %ﬁe tgnziclh%%%me%ogy tﬁg tn%erlll?lge fﬂr&@s& I&?e %g}ticqlarly suited for

catalytic reactions involving compounds with at least one C-C-double bond. Particularly

preferred is the reaction of at least one compound containing at least one C-C-double bond
with at least one hydrogen peroxide. These reactions are also referred to as epoxidation
reactions. As far as further possible reactions are concerned for which said catalysts may
be employed, reference is made to DE 102 32 406.9 the respective content of which (in
particular pages 27 and 28) is hereby incorporated by reference.

Figure 1 shows on the horizontal axis, i.e. the x-axis, the UV/VIS wavelength given in nm
and it shows on the vertical axis, i.e. the y axis, the absorbance in Kubelka-Munk
representation. Starting from the left, the lower curve represents the data taken with a solid
material obtained by the conventional process, i.e. without subjecting the solid material to

the inventive step (W).
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materi al described above. The shaped body is obtained
by subjecting the solid material to a step (S) of

W@ b@pionge7 as described in detail above, and  PCT/EP2003/010287
(optionally) to a step (C of calcining. |If the solid
mat eri al as descri bed abovexhas been subjected to the
inventive treatnent (W, 1o the shaped body obtai ned
fromthat solid material does not have to be subjecte

By coptrastestarting &eni the left. dbe wner lipgphowsoiie vespective dapedtigpedyirom a
o B, AR L BRGNS B e

preplB)l tHE BathO PR a@hﬁcv non-inaentive) hﬁttesmbrqxrésedted dbyathe lower curve. It
i nventjve step , consisting inh this c
can bp.%@rlrygsqeneth%b%@aen Balafyxwt%an%oé’c{l% a%Plemately 350 nm 2
pronBARRAS ki in CRBL BV IRI ﬁﬁ%}ﬂnce %PEAIQ afrhi ]%ﬁﬁoﬁfc@§ &Hmp is not
Imventron relates to the use he i nventive
obsefreddefioi akslid material thet s nbtibeemmstibjectat teathd foventivestsp fYed
bodi es as catal ysts. The material s obtai nable by the
inventive process or the materials obtained by the
ExaiBMgntive process are particularly suited for
alytic reactions involving conpounds with at | east
one C-C-double bond. Particularly 20 preferred is the
reacti.on of at |ea cont ai ni ng at | east
Ex RS atumgytsﬁwf\nonfa}usozlgqﬁ%grgal one hydrogen
per oxi de. These reactions are also referred to as
epoxi dation reactions. As far as further]§033|

100 gectf @tqa&m@edért@nleweht@éarw&ra@we feanignd Vet TS$RPSE © tﬁﬁ%}um 1.5 %
by \pﬁgﬁgg%e%( %ﬂ {)%rﬁ@el 'aﬁtclﬁx@@ tht &k b%os%n%a +15- ﬁtaﬁﬁ?n zeolite

Ve ¢6 (I'n particular pages
grarmhade 283 simemmgeﬂnyr wnhdﬂﬁ@ Igatfekbldm;!zedeﬁzétrsﬂ 360 rp®. Thg du@tlon of

e a8 B S i PR B b had e

ﬁméﬁ%%tﬂhe _bni@Xi & thé aftoclaiewis fiibd dvBea aRSEH RRACA Was rinsed three
ka- Munk representation. Starting fromthe left,

timesiveith @ tagal amouneolr EipPeslerftdsianireddeates- t aken with a solid
mat eri al obtai ned by the conventional process, i.e.
wi t hout subjecting the solid material to 30 the

Thel e @hké’ﬁa§ﬁ1%d fo¥W. howee a2 Q0470 36dks GirREMboSPRRR0 BiAllP 2ABE mass was
2 contrast, starting fromthe |eft, the up

calcquefos Hoeg ht)W‘é at S50t Theefinpd (vield 5rasi Ped and & wateg] igplayed a
r n subjected to the inventive step
00“%%1% tgl%m{ht erw sggﬁZs been

Example 2: Shaping of the inventive material from Example 1

60 g of the inventive solid material as described in Example 1 were milled and mixed with
the following substances: 56.5 g of silica sol (Ludox AS 40 % by weight SiO,), a total
amount of 32.9 g of a polystyrene dispersion (43.5 weight % of polymer), 2.7 g of methyl
cellulose (Walocel) and 0.88 g of polyethylene oxide (PEO). 20 g of water were added to

the mass. Said mass was homogenized in a kneading apparatus.

However, the materials were not added at the same time. Specifically, during the process

of kneading, the polystyrene dispersion was added within 5 minutes, and after 10 minutes
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prepared the same way as the (non-inventive) materi al

represented by the lower curve. It can be clearly
w@e@n/oedaet bet ween approxi mately 200 nm and  PCT/EP2003/010287

approximately 350 nma 5 pronounced hunp in the U/ VIS

absor bance appears. This prphounced hunp is not

observed for a solid material that has not been

subjected to the inventive step

the silicanisl avas addad dowlyy Afier 4@ dother nelwvgeepf Enf‘éémgd qihe PEO was added
and n@ﬁbei&} ﬁ{r a [2] ﬂergl(p{mxﬂlt%ﬁ lSﬁb&ggeﬁﬂyt, WAk ﬁdﬁﬁ@ﬂs of 5 ml,

ra u cont respect “to titanium 1.
resp¥@ivglit) were charged into a steel autoclave that can
be stirred. The titanium zeolite granul ate was
stirred together with 1080 g of deionized water at 300
The r[ﬁagﬂe J bl w28 f81fm61=15 afii€a h@R TN niffte df NQABAEN@NREd at a
tenperature was 175C. After the treatnent had been
extrigion plesuiire 620 banviar emdﬁhmvmg oolagtizeofina8 mim hples e bhis way the

ver ch fi.l insed three tinmes with
SOh‘g ]2} sﬁ%ffﬁ’? t%?’%‘lrgﬁ% O\Asgtfm ¢i oni zed water. The

filter cake was dried for 4 hours at 120C under ai r

atmosphere. Finally, the nass 0 calcined f

The shansd tedyicentained sgEway yeast dries foyﬂéwmw&#@@ Qieaﬁag faqgp of 2 K

per A ﬁi;}aﬁl@ﬁé afgggeo@gegg djsmw?%dofg Iifl, Aburd (Rating ramp 1 K
per frﬁmﬁé)EX‘hH‘[ahﬁosbh&‘é Voi} Qr. GlfheI j’leldl w624/ g. The cohtﬁmmartltahlum of
as described in Exanple 1 m ||l ed_ and m

the shapeq b@%wor%@ceg&%etwcwés 1 \s@% By &/e 2¥ hej poge § ofg&amed by
t | amount of 32. 9 g of

nxm§§z§9n§%§¥r g®§g§¥§?%ﬁoq%§ﬁgQME|ght % of pol ymer),

7 g of methyl cellulose (Walocel) and 0.88 g of

oo t hyl.ene oxi de .. 29 g of water were added to

Exa; dation.using ar72ed in a kneadi ng

apparatus. 30 Fbmever the naterlals wer e not added at
the same tine. SpeC|f|caIIy, during the process

13.% gecfdibagratalyse desdriped yin divenpile gewsicolpadiss e detibg rﬁmtw (L3 m

engB TS 20 B8, 40, et 5 MR OB $ABARAGEc0 o 4 o of
metBardM 8/2 ghfduebf hfdrbpért paroxide (WO SDyoweight) a:ddnlgz gfhloer BEfopylene

was added and gobbl ed for a further 10 m nu

(96 % ysediran of gropwﬁ@@r TomBeraMEsdVs R Iesstats hhrtwesn iff' ad 40°C.

The analysis of the product mixture emerging from the reactor resulted in that after 96
hours, the selectivity for propylene oxide (with respect to HyO2) was 96.4%. After 416
hours a selectivity of 96% was measured. The formation of oxygen (selectivity with

respect to HyO,) was measured to be 0.6% after 96 hours and 0.6% even after 416 hours.

Comparative example

Using a catalyst that has not been subjected to the inventive treatment (W) given in
Example 1, the following values have been obtained for the selectivity (under otherwise
equal conditions): after 90 hours the selectivity of propylene oxide (with respect to H,O5)
was 96.5%. After 427 hours a selectivity of only 91.3% was measured. The formation of



respectively. 5 The paste so obtained ws fornmed after

a total of 60 mnutes of kneading and at a extrusion
w@e@ssemer of 70 bars via a extruder having a nBCT/ER200$/010287

1.5 mm holes. This way the solid material was

alternately fornmed into stradads. The shaped body

contained this way was dried for 4 hours at 120C

(heating ranp of 2 K 10 per m nute). Finall&, t he
oxyg%ﬁf@a:cgwy WikisTespacs it g&cﬁ was geeaspied 4o ey P67 alter PO, ours but
jnute). The atnosphere was air. The
ﬂﬁéﬁgpa%ﬁggmggﬁﬁghgg The content in titainiumof the
shaped body produced this way was 1. 1% by wei ght. The
pore vol une as obtained by nercury porosinetry (DN
66133) was 0.84 nug. 15 Exanple 3: Oxidation using the
i nventive shaped body 13.5 g of the catal yst descri bed
in Exanple 2 were |oaded into a tube reactor (1.3 m
| ength). The catal yst was exposed at a pressure of
about 20 bars to a feed of 48 g/hour of nethanol, 8.2
g/ hour of hydrogen peroxide (40% by weight) and 4.7
g/ hour of propylene 20 (96% by vol une of propyl ene).
Tenperatures were regul ated between 20 and 40C. The
anal ysis of the product m xture enmerging fromthe
reactor resulted in that after 96 hours, the
selectivity for propylene oxide (with respect to H202)
was 96.4% After 416 hours a selectivity of 96% was
measured. The formation of oxygen (selectivity with 25
respect to H202) was neasured to be 0.6% after 96
hours and 0. 6% even after 416 hours. Conparative
exanpl e Using a catal yst that has not been subjected
to the inventive treatnent (W given in 30 Exanple 1,
the foll owi ng val ues have been obtained for the
selectivity (under otherwi se equal conditions): after
90 hours the selectivity of propylene oxide (wth
respect to H202) was 96.5% After 427 hours a
selectivity of only 91. 3% was neasured. The fornation
of WD 2004/ 026467 PCT/ EP2003/010287 -24 oxygen
(selectivity with respect to HZO2) was neasured to be
0.6% after 90 hours but already 1.3 % after 427
hours. WD 2004/ 026467 PCT/ EP2003/ 010287
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-25 W claim5 1. Process for treating a solid
materi al or a shaped body containing at | east one

wQemhiozae7 and being at | east partly crystalli nBCT/EP2003/010287

characterized in that said solid material or the
shaped body is brought in cofitact with a conposition
containing water after at |east one of the follow ng
steps of an integrated process for producing a solid
material or a shaped body: (i) after step (Il) of
separating the at | east pﬁ;th% crystalline solid 10
material fromits nother ie(f M or (ii) after step ()
of shaping said solid material into a shaped body or
(iii) after a step (C) of calcining said solid

eria ] . : ac i .
TP e SR PP e B SSARRRPECAD chp e
i Sn@melnghit ledd panlycanbtaliine whhiac@rieatrpotiat isaid solid material or the
containing water at tenperatures elevated with r ct

L 2 esp
t §haRsEoAE s SFHelf i coptachrahcd COMRASHIE; G0gtayng M%a%er at Jeast
c o 6@l JobQMYof PRIdRERL RGona hiferial
[ Iszﬁégfggtfggsglr grht% g)tff %Fﬁéé\‘ﬁqﬁg(?gfr oup 80Brr{)a{di sli %g: ° eHat o
dei siapek dodwat(er aftavadtey (H)_apb s@par@g_stheaimlegt panthya¢rystalline solid
DR e YR B BT S BEGR My e
Vet @hpedtbody’ @AADSIRE a%te%lﬂ' @9 Jf RQaRMingbai€ kidaferfaDoBsaid shaped
characterized in that the at | east one zeolite
chatlgi ns Ti. 25 5. Process according to claim 4,
characterized in that the at |east one zeolite
containing Ti is selected frommterials of the

. StPrbEkss hexofdifg seslaMr I, or M charvbi¥YizddEA that the yolidrineegial is brought

structures thereof. 30 6. Process according t (i) any of
clincamagt Wigh & Compasien etaite Walena fempraalyies slgpted with respect

brt&?&ix{f%m;%e%ﬁm%pl id material or the shaped body in
contact Wi a conposition containing water is

performed in a reactor that is used for the synthesis

. gér;xr@egg%%g? '&gggt?lre}ﬁggglcﬂagac\{giz%g %1 /th%% %GZomposition containing water

is selected from the following group comprising: deionized water, water vapor,
steam, steam at pressures elevated relative to ambient pressure, supercritical water,

aqueous solutions, ammonia water.

Process according to any of claims 1 to 3, characterized in that the at least one zeolite

contains Ti.

Process according to claim 4, characterized in that the at least one zeolite containing
Ti is selected from materials of the structure classes MFI, MEL, MWW, BEA or any

mixed structures thereof.

Process according to any of claims 1 to 5, characterized in that the step of bringing
the solid material or the shaped body in contact with a composition containing water

is performed in a reactor that is used for the synthesis or treatment of the solid
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material or in a reactor in which the solid nmateri al
or the shaped bodies made form the solid material are

was@doagéerat al ysts in a chem cal reaction. 7. PCI/EP2003/010287

10.

Integrated process for the production of a solid

mat eri al containing at | easpgone 5 zeolite,

conprising at least the follow ng steps (I) at |east
partial crystallization of at |east one solid materi al

c orteaiahionin a a«tacmaatwmdeﬂmesohﬁtr@atmﬁl asftheyskappd hedies made form

m. xt u res I xLyee on ing at | east
S el e S A i BT, "D T

separating and/or concentrating of the solid nateri al

in mxture (1); (W bringing the solid material from

sﬂ@tpgreterl) Prpﬁﬁséoﬁ@t éb@ pm%tl@n Of snpratd magRtial sRPtRIHNG Gt least one

ﬁﬁe b ﬁ)rvshﬂ%stg ¢ granul ating or
agg

oner atl ng an granu atin the solid materi al
fromstep (W; wherein step (II1l) is optional. 20 8.
I ntegrated process a aim 7, character.i

o]
in that ¢ I?af t 8t egstté)ﬁrt{ai\,?{ys a%1§1bgﬁl & least bpe sghid; @atenal co%talmng

separ at ed fr AMeddt on€ %@(Sht@ 8 & QfynitRis GARRES 'r&duﬁ[hg 1n mlxture D
containing water, i.e. a repetition of step (I1)

per f or med. 2 Bowaining adraat sadtl mhdae@srldca@dradnwgelﬂmlwr,al m
7 or 8, characterized in that the nethod of
separating and/or concentrating in step (I1) is

sel ect eqrrf r oggafRing@ufor comehhtinpdofdhe solid material in mixture (D);
ultrafiltration, spray-drying, spray granul ating, and

bringing inert support bodies in contact with the

FTLTEE ORShNED 15Tyt Lo AR i

for the™p con
| east one zeaobinpesitios comdinBigivptat | east the foI | owi ng

steps WO 2004/ 026467 PCT/ EP2003/ 010287
() agglomerating or granulating or agglomerating and granulating of

the solid material from step (W);

wherein step (III) is optional.

Integrated process according to claim 7, characterized in that, after step (W), the
solid material is separated from at least parts of the composition containing water,

i.e. a repetition of step (II) is performed.

Integrated process according to claim 7 or 8, characterized in that the method of
separating and/or concentrating in step (II) is selected from the group consisting of
ultrafiltration, spray-drying, spray granulating, and bringing inert support bodies in

contact with the synthesis solution from (J).

Integrated process for the production of a shaped body containing at least one zeolite,

comprising at least the following steps
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-27 (1) at least partial crystallization of at |east
one solid material containing at |east one zeolite

W@i04026467 synt hesi s m xture, resulting in m xtRCEEPDP3/010287

11.

12.

13.

containing at least said solid material and a nother
liquor; 5 (I1) separating am@/-or concentrating of the
solid material in mxture (1); (W bringing the solid
material fromstep (Il1) in contact wwth a conposition
contai ning water; 10 (I11) agglonerating or

r anul at/n TRr.at.l i . : s
Sorid mia?, 3 1ADR R e o SERH Ak 861 fnatchiFeontaining
opti onal and ableasteone,zealitt @nt off @pynthdkisanixaire aesidtigpin mixture (1)

I11), 15 at | east one ste S) of shapjn he. .solid
Cht er]al nt Gonoge SCs b sUid malerial RblA ofper tor!

I ntegrated process according to claim 10,

characterized in that the at | east one step of 20

shapi ng e separatingandlorgon¢entraingef thd splidmatenigl in mixture (I);
followi ng group conprising pelletizing, pressing,
extrudi ng, sintering, roasting, briquetting. 12.

I nt egr at(@) preiRess e abli Nfhatedial | b $@pO(IMLin contact with a
characterized in that the step (W is perforned after

the step (S) COMPOHHPN APRBEISHAPHE material is

perfornmed, wherein said 25 step (W either replaces

the step (W perforned after step (I1) or is perforned

i n addi@lon agglonieeatateeqr fMhulptng or medloaddratings iep granulating of
(I'1r). 13. Integrated Prqcess ac ding to any of the
claims 7 to fg?gs ’rﬁ]aﬂ“%fﬁrt‘érf?%&te?z&{)hat after at |east

one of the steps (Il1), (W or (111), a step (C of
calcining the solid material 30 and/or the shaped

body i s Weréiorstepd DB aptionilomd seteraT Al 20p3(Vo)L o &rer step (1II),
-28 14. Integrated prQcess _accqrding.to clai.m 13, .
char act & 11954 O, SIRAe) <3 edpg e s el gHiof & shaped body is
per f or ng@rfetméd&nper at ures hi gher than 400C.

Integrated process according to claim 10, characterized in that the at least one step of
shaping the solid material is selected from the following group comprising

pelletizing, pressing, extruding, sintering, roasting, briquetting.

Integrated process according to claim 10 or 11, characterized in that the step (W) is
performed after the step (S) of shaping the solid material is performed, wherein said
step (W) either replaces the step (W) performed after step (II) or is performed in
addition to the step (W) performed after step (II).

Integrated Process according to any of the claims 7 to 12, characterized in that after
at least one of the steps (II), (W) or (Il), a step (C) of calcining the solid material
and/or the shaped body is performed.
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15. Solid material obtainable by a process of treating
a solid miterial containing at least 5 one zeolite

w@ea4lomisey at | east partly crystalline, wherei PCERPIH03/010287

14.

16.

17.

18.

19.

solid material is brought in contact with a
conposition containing water2&fter at | east one of the
following steps of an integrated process for
produci n(g said solid i al; after step

PhE

s ePUEEEIPH GracRes accordingsio %@m 13 ¢ Saér;ag&eamd Wethnta%a& $tsn> of calcining
fri@@;bffaﬁnémth@xh érhﬁwgrm er £ﬁa]h)4o@$é er a step (Q of

cal Ci ni ng sald eria 10 16. Solid materi al
according to cl ai m 15 character| zed in that it

o S| 3oL ot BnDI8 2 PTDrSt of frefii sy maerie (riting at leas
UVéﬁé 2RoBRSAdMeirht ‘Péé@tgpdi‘ﬁ‘}t &fvsialime! Whtre[WPMR] P RASMA is brought

brought in contact a conposition containing
Wameqonta,cﬁ Kithea cegiposition cantading waBsGftarmat kdst @l ofithe following

g, a, cl a|

cragis R SIS BrokPostpY plRonlig siig ol et platssongp @ of
| nseparating theSt lertpidigicrystliastdinbicsial fromtitemsthePli@ior or (ii) after a
bringing the .solid material in contact with a

cottpbtai salciung saidsolid Matersl or instead of said step,

20 the shaped body is brought in contact with a

conmposition containing water, either directly after

t heolst mptefis)) acodrdgizapictegmt e clepddtetizzd tie thaalt contams &

shaped body or after a subsequent step (C) of

cal cining said shaped body. 19. Use of the solid

nmeg@fd alat@fal tati@orﬁﬂlgp@)dclﬁf?ﬁMSaGF QBdeﬂ'aéthlﬁfdy 1n°fhaf rifsdlsplays an
clains 15 to 18 or of the solid material or

S wapr@aseldouy o @bsnmﬂoe. nyr aaarsdbetvt Aecondi begntbmou@lny in contact

¢t BlRodotiGh Pl B ¥ lnebtn R R B et

one C- C-double bond with at | east one hydroperoxi de.
Solid material according to any of the claims 15 to 17, characterized in that it is
shaped into a shaped body in a step (S) and that in addition to the step of bringing the
solid material in contact with a composition containing water or instead of said step,
the shaped body is brought in contact with a composition containing water, either
directly after the step (S) of shaping the solid material into a shaped body or after a
subsequent step (C) of calcining said shaped body.

Use of the solid material or the shaped body according to any of the claims 15 to 18
or of the solid material or the shaped body obtainable by a process according to any
of claims 1 to 14, as a catalyst or a co-catalyst in the reaction of at least one

compound with at least one C-C-double bond with at least one hydroperoxide.



