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- 1 DESCRI PTI ON MWV TYPE ZEOLI TE SUBSTANCE

PRECURSOR SUBSTANCE THEREFOR, AND PROCESS FOR

PRODUCI NG THESE SUBSTANCES 5 This Application clains

the priority of an application based on U. S.

Application Serial No. 60/363313-(filed on March 12,
2002). 10 Technical Field The present invention

relates to zeolite substance having a structure code

MAW a precursor therefor RBSFREPTECN ayered

structure, and processes for producing these

Isﬁfj a0 Jz%ot/% §8E‘s‘t£& ﬁ' 'ﬁ/RE o4 'TANCE THEREFOR
structure cbiile MRS £7:Y, g BABALR
post - synt hesi s nethod a precursor for t he zeollte

subst ance_havin ered, _structu rocess

f or prodﬁ@ﬁﬁgAPgeégagﬁﬁgt%%%%@F é@ﬁ)ﬁ%ﬁﬂf'qgh %
Genearglligatipeobiesed hasUb%enAwmkxpatxyﬂuaanlaﬂeww1of

cr y%toa/'3|6'3@el3pQer§'.§dabH”M5.‘P§IH' ifataspAnd these are

(S 0,)5- having a tetrahedral structures

as the baS|c 25 units of the structure. However, in
recardchydaliad, FiiklHas been clarified that a structure
pecul i ar le %@%lgggu§n$ ntf§€|% f%lés qre%%%hlte ngggrance
ot her oxi des “5uc al'um no I'ntérnat

Zeolhave nlis SoGitALF SR hepde n[‘éWWera 307%11‘4’?@%1? téfegefed having
to as italy%é«'éh @rgaBkaes, th@df;]Bﬁ&Bé@Jé%S Qfr pARQukctiggabHese
ZEO|IH) like materials in Atlas of Zeolite Structure
Typ S, SR CES i'tion, edited by Ch. Baerlocher, WM

Mei er andﬂODeHSLvacsémcaEltSevt@ PIEGENY NowveRgtiont relates to

DOCLHTBzrétol:Dte( E%b@'taﬁf:&eﬁaﬂxﬁ@'é’ Jeh I8 R4S MWW to be
"Atl as" franework is d noted b h%avIZA

a
cous e Bt e LhSTE e e
r especicursorhéodethel geolitdiesdhstaorce theeriegf a2 layered

structure, and a process for producing these substances.

Background Art

Generally, "zeolite" has been long a generic term of
crystalline porous aluminosilicates and these are (Si0,)*"
and (Al0,)* having a tetrahedral structures as the basic
units of the structure. However, in recent years, it has
been clarified that a structure peculiar or analogous to
zeolite is present in many other oxides such as
aluminophosphate.

International Zeolite Association (hereinafter
simply referred to as "IZA") organizes the frameworks of

zeolite and zeolite-like materials in Atlas of Zeolite

Structure Types, 5th edition, edited by Ch. Baerlocher,
W.M. Meier and D.H. Olson, Elsevier, 2001 (Non-Patent

Document 1) (hereinafter simply referred to as "Atlas")
and each framework is denoted by an IZA code composed of
three alphabetical letters.

With respect to the details of the history thereof,
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2 "Zeolite no Kagaku to Kogaku (Science and

Engi neering of Zeolite" by Yoshio Ono and Tat eak
Yajima (conpilers), Kodansha K K., published on July
10, 2000 (Non-Patent Docunment 2) may be referred to.

5 The definition of "zeolite"_ _used in the present
invention is based on the definition described in
Zeolite no Kagaku to Kogaku (Science and Engi neering

of Z@ebifiey nbhhagaleoltd Kiqewdes ikareonhd Engineering of
alu hcate | $0 isn n_an

N A a%ff’%iﬁ%ﬁ'%% o 2afInd B 0ME e
|nv5ﬁ??8ﬁhaaKs¥ruc?¥ﬁ¥9 mydged O roPOPHréﬁon -Patent

al pbabehnenal 2§:arﬁa§raﬂ>elzﬁ§ﬂéad’r9ecﬁ&fd ved from t he names

of stand ances | |1|aII used f

clarlflcg§?o§gg?£ ructd?e apﬁ%ﬁve SFQA}D %hﬁs%%Fsent
forlmseﬂheogtiﬂcb%ﬁQﬁ(ﬁn:ﬂﬁﬁ|dﬂ§ln1hu9nldesqdebedhose&QgL;LQ

recgpdedgakd #b|RsqANd (08 RPRLAVedqiRebbenat Br afkhbiite)
unl ess ot herw se_i ndi cat ed

spebnat caprhE8; hie Ladsnaieion vaed maras 1L OSEE BEE a1s0
"methbbeshaviag edn amsnaiseusn st2ctheepr saeht as

'nVﬁQEEQDoéiflff% limted at all on the difference
such as crystalline/ non-crystalline or

por ous/ nb- Pof GRS i HE1GRdd Onal BrPREYFERERL @3de AfpMPOosed
"nebal thsédi ehplesbet it lcgpiaper teeserdh@er fRb@cCEtd the

Si eyen-as, ﬁsggaﬁéhféu% @&%@% 2§n nvgmi§ogsé$unc .the

substance having an ac I on- of i Oon
of §ié9+ﬁ@cﬁ%%%%LﬂﬁﬁﬁQﬁPQﬂﬂ§63|Eépéﬁ@ednéYuB%%, is used for

zeothéestdldBuit s sestddined.i nT@lQbahhcﬂ.ﬁdemlﬁi@é@ afecorded

Si ey Hyoj un Ha aku Yo Ji.te sa
St an ardIa %%#s EEHE IgdlBng%G%gﬁ % %&u,
pubgdshiensy 30 Nhruzen on March 30, 1991 (hbn Pat ent

DOCU”entF\%}thelze(ﬂdlt&sarbqhé%llbtaelh!jk@aﬁ@& eéﬂ)@é_?flrkaa\ﬁﬂy,
varj ous r apmewor ks and amewor k

rove
i ncFiges? ‘S*@m%ﬁfe]c‘lc@steuntalnld H‘St%%ﬂél f ¢'as?s B{S‘r‘?d in
edi thenpré&smmt atnveresenarenewtf i amboed kst aatbl bei nhe
di S&Qy@éﬁ&@@dsmﬁ o J@@@%\i@&lﬁé/ﬂeﬁf@w&%i@ e

i ntroduced on the
porous/non- porous and 1nclude "aluminosilicates" and

"metallosilicates" in all properties.

The "molecular sieve" as used in the present
invention is a substance having an activity, operation or
function of sieving molecules by the size and includes
zeolite. This is described in detail in "Molecular
Sieve" of Hyojun Kagaku Yogo Jiten (Glossary for Standard
Chemistry), compiled by Nippon Kagaku Kai, published by
Maruzen on March 30, 1991 (Non-Patent Document 3).

Zeolite and zeolite-like materials have various
frameworks and the framework approved by IZA includes 133
species until the issue of Atlas, 5th edition. Even at
present, new frameworks are being discovered and the
frameworks approved by IZA are introduced on the homepage
thereof.

However, the frameworks reported all are not always
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the pro

t hereof . However, the frameworks reported all are not

al ways 3 wuseful in industry and industrially useful
frameworks are relatively limted. It is considered

that the industrial value is generally determ ned by

the uni queness of structure, the production cost and

the like. Anong 5 franmeworks di'scovered in recent

years, MAWstructure is particularly useful in

i nduséfyl advd iatdusagty RGdaAndaktentl 09. udbeu MWW ameworks are

str [ f r.amewor eculiar.to eolite . .
rep?%%%%f%%&%éJﬂE%E%E. Eggégdfﬁasf ei%%l??%?rﬁﬁ?&ﬁﬁﬂ&ftrlal
to Yoby® Isgemeeldiyd determagedebyi hige ofin Yeodnes ofa

pat eptuapptd CatHedhridaica 1 o8y BbBEShSd NEA&Og: 108 . MW Rey
was_filed Qﬁpll in éggo JP-A‘§unexan1ned )
pubff%?%%P%%%a SSOVEAEENt PappFFRht YOS d4hogrture is

( Pap@ntiDoamentusEfnland theéneafyeand Leonoxdcimng ain

al . afeporis t Rale Midd %%rhétﬁrgefégggﬂiﬁ&%fﬁ Seculiar to

havi ng. 15 a particul ar pore structur
r epf ERENt QTSR SSEHSeInEE MEMeréof is borosilicate

havi ng tawe-dralinewiteg Zzebili teehd KEQAPOStd IK¥Yvo (Science and

H2. g& . @g £ - §:16 . 44 _The characterjistic
feaﬁ 31’16161[1 Q) %%%ll% i'Sgt gggiﬁt h%R/%f C\:/\%tlpoonr etjor a

net $06? K&e S ifd disdh@enPfotCladh venefiled thie Mahiledini 3990
per pemdi culrdxaind nlelde pGbaXkBedli apiifedd et rRHI1@ALion)

of On f _these por wor ks, i s esent ,
bet%/\%e@é%?zalyoer@ a%r?&%aggsg‘g‘%ﬂ-gl nga R e?lb%fbeeffrter » Leonowicz
(0. g9.x®L 7 mepBrednihas MEY-82 nehisd ometd gorson eectlddiet baving

Si Xa 35a SURRIIGAIQSrEN e @b oUPE. The- SURSISAIRS @ Qubstance
directl connected.to eacg ot her by a 10- nenbered

(i g RRPE (HoPErare LAAFRI ARV VY v e LI 1EaRe 1L
enteympariditdme pore as conpared with a tunnel-Ilike

10- nenbered rj n . gAngt her, of t he above pore .
networks is E%JESﬁ?Hgg“ﬁ%fﬁ%ﬁjg“F yer and a .

t wo- di meS GREFaREPROPRIF st WERl By thep-fremsmiosy is to
ri ngpee gaaggpedepaeesorkd Qi ddebdedenis qurechSidtihea, in the

SSZd%cg'{}mnit g%rgeﬁgiQQY$rt chpfeg)ggl i rng :th'g‘s pflgrrxe

rocess rt1or

direction of layer). One of these pore networks is

present between layers and a cocoon-like supercage
(0.71x0.71x1.82 nm) is two-dimensionally connected to six

supercages therearound. The supercages are directly
connected to each other by a l0-membered ring and
therefore, a relatively large molecule can enter into the
pore as compared with a tunnel-like l0-membered ring
pore. Another of the above pore networks is present
within a layer and a two-dimensional network is formed by
l0-membered ring zigzagged pores. ITQ-1 which is pure
silica, SSZ-25 and the like have the same framework.

As for the production process for MWW-type zeolite,
there is a process utilizing a hydrothermal synthesis at
around 150°C using a relatively inexpensive
hexamethyleneimine as the crystallizing agent.

Aluminosilicate can be synthesized at an Si/Al molar
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there is a process utilizing a hydrothermal synthesis

at 35 around 150C using a relatively inexpensive
hexamnet hyl enei m ne as the crystallizing agent.

Al um nosilicate can be synthesized at an Si/A nol ar

- 4 ratio of 15 to 35. Substaqces obt ai ned by the
hydr ot hermal synthesis and showi ng a production

behavior different fromzeolite are generally a

| ayeaedopoecus sos 35 corsubdtancalsl edthCved26P) hand

ar ey Q?B@ﬁé@&éfd%% éJEgtzgg @%% %alé egducFlon behavior

dehydration con | on I ac
and3VERP PO halA ¢ty %?Oz]ekﬂei tare ge@eﬁéﬁéyoﬁallaygm@mm@rsor

i's f@?lﬂigﬁnlmmd Md’M—Q@QQﬂt shadbes, chhrB@8ePEAYY in that
repojie

preparat T on- hat‘?w{kﬁ“ﬁ@%lf@ Eﬁﬁﬁﬁpﬁ@téoPaF@ée%rﬁJ]tﬁﬂ

of hetwekal layetsladhdMhe 2s aawihgaaernes kiasc MCMi22nsional

Thi srrevedts idhato g2 ayered precursor but
al um n03| |icate having an MW structure can be

directly %Vb‘f‘ée?rrved”h§eé:eﬁrtoéﬁét518fs t he hesirbedrerianorted
synthasi 8C-se®, praducddantyorhet same, pﬂep&h&ﬁloﬁ]Mﬁﬁhod while

100@}1;]'5?%??81613 ;aqgg%)a a%rﬂtpg%egg Q?{Eg{ﬂ?n 422 haTs %Ihe same

structu racteristic fea seen
conVERREERIE ediGMe -as Téé§cFPE@éll%lb*@1W@:— nefd a layered

a|upiémm&édﬁxﬂutlﬁﬂdmﬂiobgglNFW%Shéﬁﬁﬁyr&hiMWﬂ“H%MhdH%re can
cti.vity and selec

h%%esn S Cg{if RLChY deﬁlzseﬁep]é? {he%fe {’}é (I}B’rﬂjraort&?rmal
MAtﬁYQ%QﬁﬁxﬁeGﬁﬁﬁlné lotﬁ@wtsnrgtt@les Gy Eintsal Witem. , 100,

ot h§788h@1199?63)0|(lbio@1%@ehtt Dbéuﬁ@ﬂé'@'?)’ ed that such
zeol i tes_hav I re%g% bee used . in J&&I ants over

the wor |t é‘rres an Qt?}éﬁ’ﬁﬁ‘cﬁ ifi [fegture not
catsggmstin Z&rtmntn@nlmlgheblpeeé oasmimzhi;beﬁ idboziengand

th bt f
eaiéﬁ&ﬁé%ilﬂ@é%%“?%QS gc énﬁ 'ék{%g}%%?w eSS to

MAWV st ruct ure I ca tal ned by
cr oS8 kG H’glglfhé‘:tllé@é?’eanﬁr %%h?%wm Hisithec §Ypsbgsis of
f oreexalprzend dr cRoktheetsatomp&ted].widh fzecSdite having

Cat@éher U, ax%qjagst%ggg)e %gé%pgs P@E}?J?LI JQ%&U% tll%lz) and it

thin-1ayere tal ne yex0|a|
of +%_ ns @ ﬁgﬁte§aﬁﬁ|éeoh@tes have already been used

in many plants over the world.

Also, there is an attempt to obtain a catalyst
having higher performance by utilizing the layered
precursor obtained in the synthesis of MWW structure.
More specifically, MCM-36 obtained by crosslinking the
layered precursor with silica (see, for example, W.J.
Roth et al., Stud. Surf. Sci. Catal., 94, 301 (1995)
(Non-Patent Document 5)), thin-layered substance ITQ-2

obtained by exfoliation of layers (see, for example, A.
Corma et al., Microporous Mesoporous Mater., 38, 301
(2000) (Non-Patent Document 6)) and the like have been
reported and it is stated that these exhibit higher

activity than aluminosilicate having a mere MWW
structure.

However, even in the above-mentioned high-
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Corma et al., Mcroporous Mesoporous Mater., 38, 301
(2000) (Non-Patent Docunment 6)) and the |i ke have
been reported and it is stated that these exhibit

hi gher 35 activity than alum nosilicate having a nere
MAW structure. However, even 4n_ the above-nentioned
high - 5 performance catal ysts, the reactivity
thereof is basically derived fromthe | ayered

st rgmtf@rrmancnst:iataﬂ.yags t hiee MAYN st Twictsu rtemeambf\/\kien

co { t
ComBE et heteghi 2ok e ST L5 Sy icuting

zediier ¥"WaPitayCEHr VEVdt Yher G@ipaRd witdht resilgtes having
Suchtharzeehinkb@okkke £H¥§éGQr§O@pQM§EEﬂéﬁ into substances

charagterized b v gastepo ting the

| ay er(eig pr egﬁrég?i‘ﬁlﬁ P94 ah q‘%&ﬂfgu&ﬁ “ut £
cowmtﬁﬁﬁgSaOfsarlﬁhctiamomla@e layered compound is
he&@wkb&h%ahwaﬁa@mw@ ber@p Ciﬁs t2Q ANG ¢ REEERYvered
swel ling or exf o% at i ng %q On t he ather hand,

o REEEREOII LT P GLP br 20 b SHC SR S Eopedt bies 2
notsuggententotheh zeohétadest Ftucimatds lasimdadiam bedmide,
ab a 4 ti vi or

et ReERB e e LEbs Tof BBt e

f r amewoPR §P?u€ﬂ]?é E%’P\dbeSJé?&ﬁe&% MWThSé‘rrUCture has a
Ch@mﬁ(ﬁaeltbsﬁlselcaﬁéht’bthiy I?cSt rﬁgemﬁeﬁ%ﬂz&hrelﬂ yebilftted

to_t QV escri m.nosilicate

metal Il%gggfeca g é%n arni dﬁga A el% r?tragi%ﬁéﬁsé:ﬁﬁncatalytlc
al @mtﬁumti&/norhédﬁﬁahbmﬂ@(mlt}sI@éitetl@m)tabéealtgothe MWW

exgeametdorR BEOWEEErs Neas e Sifrtled. 20TEE§”EBB%§cterlstlc
expe%t ation vargous st udi %é’ ave been nl\/%\g\% op
SyRERELHEY of S nBY I PRSTT T BE?ure
Howewser ibeeal nmhsd$ i bir at eermrtt mee:@rléssntledaby containing

ti fa@mew_mnenvaaaﬂéyr&@&d SIHUM: 2R et 'ﬁ?aﬁ)ﬁ@b?ﬁ‘l (or
nore r.epr esent ed

el enent of th eri od or

CnSREAEARR) { 15, ShAP RIS E oSt o PEaredR: Ehenbane Sefect .
reﬁ‘apk\abhysdef{pec'emthm,opanuoes fsitomhieal bavaoseén cedde on
' nt%nggﬂkhég@; bk %é@m&gl'\ﬂé’é’at%t g;%&&{gezn s Eructure.

e 1onic radjus as conpare h silicon
E]‘yﬁ’f”ﬁh’ﬁfanah? hEF%’F%Vem%L?clt?"%%ﬁ‘telr@ﬁ’ﬁﬁ?en?:§du§¥laﬂ§/anlumr
d| frainedhtimt end Ntk oolioem | il tthhe feyaieanr leldynt of the 5th

period or more represented by indium and tin, which are
expected to show remarkably different properties from
aluminosilicate in general (not limited to MWW
structure), have a very large ionic radius as compared
with silicon or aluminum and therefore, such an element
is usually difficult to introduce into the framework. By
the simple direct synthesis method of allowing a compound
containing such an element to be present together in the
raw material for synthesizing zeolite, a desired
metallosilicate cannot be obtained in many cases.

For introducing the element into the framework,
various methods have been proposed. Representative
examples of the method employed for the MWW structure
include a post-synthesis method (a method of once
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30 the sinple direct synthesis nethod of allow ng a
conpound containing such an elenent to be present

together in the raw material for synthesizing

zeolite, a desired netallosilicate cannot be

obtai ned in many cases. For iptgoducing the el enent

into the franmework, 35 various nethods have been

proposed. Representative exanples of the nethod

enpl syredhefsarz itnlge zRMMLser apduabternctemieinmg it to introduce a

pOSthéﬁﬂﬂdgyﬂﬂ%anEQQ@ tBeMBLBRGOFk ONCRi s & generally
synt hesi zj ng zeollte gnd after-treatin

Tt f S TR R e U e

I s gamertaldiy) eald ed ampostedydtihest snéthabntract

wi th the disie t hbes IRct

nmet hod. wath %%Sggﬁgc?g %ﬁg gggtaggggﬁ%ﬁg§ﬁ§gﬁﬁ%ﬁ éor

for e%%&ﬂﬁﬁ'eU -§.-SPapgpenf - 6141 5%5ﬂ9%¢%ﬂﬁﬂﬂ°q9@@@ﬁeﬁt

2) dﬂéﬁﬂdﬁﬁ%saapmbOQESSfBﬁrsﬁ&%ﬂéﬁﬁ%iﬂjﬁhetal105111cate by a
%Sl%})nq:%te% ym%tggét S%&ﬁhesis rrr:m‘:’gslﬂl dica%errl%v1ng an

aIu TosiPicat e avi ng structure i's once

syntMgsistadc tuge wﬁopécérszmtﬁﬁsl%ﬁd Ithealvwhelguwri 8 part of

I enyefhikim filcOFehmboeal Y8t NPsdh i € & Mmithosilicate by a
contact with

gae AL T4 LFr RFAGFUELE. W 4 GO TR ARG 92

an Hlaseeno ttorbedefiecoducand &undmpsind Coftaiisging an

contachrGit Wdt Ret hardeahdgy nat gy pJSOdIk'.lL(‘dl“ 195 A@orﬁ@écted
t he |g§roved direct nethod, Wi et al. have reported

an FQewﬁgﬁé“WéPPFg?lP?QH%FFS obt ai ned by
desi gni n@st ferstap dhpaddedgdaredt arettargownd etoad. have

| 9
ge reg; ré:\r%ﬁ %‘iﬁo%%ﬁgﬁﬁe?% %gf%[} %qqeb (t]e 9%) obtalﬂed by
|s d#qsr%%ntg thei AtPBINE c2dRing %rhelrfqrm@mpaund to a gel

syntfresiva ket Bod;, gReRg OOfifih AS @ StWGLYr @ Non-Patent
supqp%g n taggnt has been recently devel oped (P. W

al” try Letters, 774 (2000) (Non-Patent
DocunentFugﬁﬁerZSfAFsﬁl whheht higd HgfE isttldi fongntroduce into

M/\Wﬂl’ﬁé(’ffr%h\te@nastsklhﬁﬂégls h@tﬁ&emﬁr@m@n whekes@ructure

| arge agg_nt of $og is_added ta ﬁfar gd ?p/ Wu et

mat er1cal° éﬁ‘gwﬁ\ﬁ?b‘ 8P RSNt %“ittﬂ)y eve voe
al., Chemlstrv Letters, 774 (2000) (Non-Patent Document
8)).

Also, a method for obtaining MWW-type titanosilicate
has been proposed, where a large amount of boron is added
to a starting raw material, an MWW precursor MCM-22(P)
having both boron and titanium in the framework is
synthesized by utilizing the function of boron as a
structure supporting agent and after removing boron, if
desired, by an acid treatment, the obtained precursor is
calcined. The titanosilicate having an MWW structure
prepared by this method is reported to exert a
characteristic catalytic activity (P. Wu et al., J. Phys.
Chem. B, 105, 2897 (2001) (Non-Patent Document 9)).

However, according to these methods, particularly
the post-synthesis method wherein a zeolite is caused to
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havi ng both boron and titaniumin the framework is
synt hesi zed by utilizing the function of boron as a
30 structure supporting agent and after renoving
boron, if desired, by an acid treatnent, the
obt ai ned precursor is calcined. _The titanosilicate
having an MWW structure prepared by this nmethod is
reported to exert a characteristic catalytic

act centpctPa ygmpourd . of Jan Rhyemer3s tChém iBtre@6ced

289%h(e%@%)co('\¥aas€a;5£ﬁé HOCGUEN] Heht s 'i'ﬁ‘é@ﬁ&éd to
accordlngHto t hese 5§£hods artjcul arl

post:PEYAREHES| S2RReH %fdzéGFPté%ﬁsf63ﬂ§%8r¥oand
- 7repenhast a respdwandioftlan pelrenentnt orer to improve the

I nt Eﬂg&.‘gﬁgctwﬁr&ff‘ c?zerﬂ%fmg%ae{)em%forttgg iggf‘?@t f‘st‘h% select

inten introduce ¢ rntro I'nto .

f r afe®OMROAAd WhEPhi FRIILAE gk iedieri AntRePpBES. of nzeolite.
or dabwtwerr,mtweetr@ d pxlmumbu&maan iaf fybﬁé@éll?)/a @cskepound

i mp i s, 10 select coapoun

easig %%e% gﬁ in 0‘31|oec3nl%eenst of ' Ze01] %0 lPIovv%ve?e Fréavmg a
is auéf@m@mthaﬁmam dgeneacallax @oﬁpomﬁdnomm@;mwge on the
an ghkepept intended to introduce and having a

sufficiently small nol ecular size is not avajl|able on

the 10 PBFRBET. R 14 2%R §&&2a¥sh 0nt BP§stife- tHe the
| i keasenwhéee tlasec%ewa&etrhellr dw patealahinsteéd product of

d d t ype..a a

e gLk PRl ple ML Mhc Rt UG LB 0, o
t o 8Fdfi ﬁﬁﬁ??b%#ﬁqrglhth%éqelﬂmaﬁﬁmorﬁmgwq nes the
bri Bgamabesk §orﬁ@t[:ln€m§ mn@]bjsemb&ueha §§r§@1hl§lﬂ$hgak$léi1€ such

react.i pL o b d cts ohl em
occ%%sggﬁs%ﬁ% %ﬁ&g eaeﬁﬁ?é% A rogég%ng%fpréguCts he
st raémer@r@hbﬁ@rqu%gémthet hiatrepé ngbhod wmtbcb@n as a

sat sgtasterél syugs;%maed; %\é_j%ﬁhtby taatassd lbds&aﬁ r@mnwdae

a2 of remai ns
or gg%eggacgbr} Ysﬁ%%?ﬁ? coH |t|¥n§na d% %M% and a

t helpreeesmsowit gfedmrang rl@magnSbynahhacmammmkrm pores,

or bheiki ker soc Q:Soﬂcﬁtl%rﬂi@a@t% bhspﬁsaoy@f i i ess of
onent s .whi ch remai n e franme are

o S SPHPEEER QU1 PEHOy ECAERORE  fe Uit T 28 to
Mor enkencet tige praoperalsyatthesio$ bondnt | osmsponents which must

remain in the frame are also disadvantageously removed at
the same time. Moreover, the proper synthesis conditions
greatly change depending on the element intended to
introduce and the compound containing the element and
therefore, these methods are not very good in terms of
the general-purpose applicability.

(Patent Document 1)

JP-A 63-297210

(Patent Document 2)

U.S. Patent 6,114,551

(Non-Patent Document 1)

Atlas of Zeolite Structure Types, 5th edition,
edited by Ch. Baerlocher, W.M. Meier and D.H. Olson,
Elsevier, 2001
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greatly change depending on the el ement intended to

i ntroduce and the conpound contai ning the el enent and
therefore, these nethods are not very good in terms
of the general - purpose applicability. 30 (Patent
Docunent 1) JP-A 63-297210 (Ratent Docunent 2)

U S Patent 6,114,551 (Non-Patent Docunent 1) 35

Atl as of Zeolite Structure Types, 5th edition,

edi t ed byNGh-P8Baert omdtemezw M) Meier and D.H d son,

El sevi ery ?le - oI|te

no Kagakuzfgggﬁ%e arEo Iiém ence ané QE égﬁg%?% g
ZeoFPEé“eﬁqu%s?ﬁcFQEﬂ%QﬁﬂjbThﬂ@&@POY PpPnand Hateaki Yajima
(Comsmlnp[sérs Ko dedsdtes He Ik K .puithibshedeanoduby140i0, 2000

2000 5 ( e cunent “Mol ecul ar Si eve" of
Hyoj un K gaﬂ %%go 5Q¥QWEDF %éssary for Standard

Chenmi st r Yo leomAt gl dye "Nigfpdiyo jKagERgaKai Yopablisdred
by Ié@@&‘r nfé\@rﬁhr%rdlmml(s@ ')PaEQH% @&U)gnﬁlﬁ)on

Lawt on et a
(195%?6“‘? h%%lpﬁ‘&&l%r?éfnt‘%% ZWSOHR%?HCEG%t 1991.
St ud. Sut¥on-SeaterGatalcumedy, 4301 (1995) ( Non- Pat ent

Document g 6), 11§a‘AontHt”Ba et & - 88%“5 Qﬁousloo, 3788 (1996)
Nbsoporous Mat er . 2 n- Pat e

Docunent %nﬁawfe@%umenew rh Cormun 663 (1997)

( Non- Patwenr. Dosthmesd a8). ,2GtRd .\\guetk. ch;. ChepaBl)f Y4, 301

Let;§g§5 774 (2000) (hbn Pat ent Docunent 9) P. Wi et
bhys. Chem B, 105, 2897 (2001) Disclosure

of |nven(mqﬁrPatent Document 6)

A. Corma et al., Microporous Mesoporous Mater., 38, 301
(2000)

{Non-Patent Document 7)

P. Wu et al., Chem. Commun., 663 (1997)
(Non-Patent Document 8)

P. Wu et al., Chemistry Letters, 774 (2000)
{Non-Patent Document 9)

P. Wu et al., J. Phys. Chem. B, 105, 2897 (2001)

Disclosure of Invention

An object of the present invention is to provide a
process for easily synthesizing zeolite having an MWW
structure, particularly, zeolite containing an element
having a large ionic radius, which is difficult to
introduce by conventional synthesis methods, in the
framework at a high ratio.

As a result of earnest study, the present inventors
have found that zeolite having a structure of I1ZA
structure code MWW and containing an element having a
large ionic radius in the frame at a high ratio can be
simply and easily synthesized by a specific production
process. The present invention has been accomplished
based on this finding.
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25 An object of the present invention is to provide a
process for easily synthesizing zeolite having an MAW
structure, particularly, zeolite containing an

el ement having a large ionic radius, which is

difficult to introduce by conyentional synthesis

nmet hods, in the 30 franework at a high ratio. As a

result of earnest study, the present inventors have
found t Raetzéeli thehpyvésenta Htvardiigre (&) liBAa process for

st @%@ﬁegngoge M@@ds&pﬂﬁrég %ﬁmgﬁla%ﬁﬁw BavLBguge,

Iar iQni,¢ radius in the ame at a rati o can
BECimihg B EablPyLEy i e F Byr A BRERRE C

praduatlemepprocess The present invention has been

acconpl i SQ%QPnE??S f'rzc# h SiantQﬂ'en%onta?.nlxhag a late

t he present ven F0CEss Tor  opro
a E@@PppédsuBS@gmﬁ@u%@V¢¢EFQﬂﬂNMHMESQKQ@PUﬂé element Of the

corparrll@umg wslépléongccrﬂ-r(ﬁnttaqnﬁ%r thmpbaRa: aflr Shter

g tep_of heating a m xture containing a
%ﬁlg EalEOﬁp%ﬂ%%ur%PEx) ound containing a Group 13

eléﬁsnndoﬁtene periodic table, a silicon-containing

conpoung gee?vw efcid O Abd@idy anRr %%e&%owm Sssegﬁned
Step: 10 a.s acid-treatlng the precursor

obﬂﬁlﬁga frﬁsfh%t?Prst step; Third Step: a step of
heahiimg thepaci d-treated precursor (A) obtained in

the secgnd, sfeps LGRL NGRS Md R a §EHE8d %?ec rsor (A)

contalnlng a te ate conpoun
pr @8%AIBEA( BY; tla%dsemm W®%§09§t§?§pwéﬁhcal Rintwee

t heonrcesﬂrﬁ@ra(&mpm@ r&dnpcgmcr)xdt E@dt PetdrstepobOain a

zeo e st ance The present invention
(I Cugsog L% téiggbstance whi ch contains at |east
on@oéréheﬁteselected fromthe elenents belonging to

G oups 8 EPepdof idaldithilRy td@ $rebursor (B) obtained in
the third step to obtain a zeolite substance.

The present invention (II) is a zeolite substance
which contains at least one element selected from the
elements belonging to Groups 3 to 14, in the Period 4 or
more of the periodic table; and can be synthesized by the
production process of a zeolite substance having an MWW-
type structure of the present invention (I).

The present invention comprises, for examﬁle, the
following matters.

[1] A process for producing a zeolite substance
having an MWW structure, comprising the following first
to fourth steps:

First Step:

a step of heating a mixture containing a template
compound, a compound containing a Group 13 element of the
periodic table, a silicon-containing compound and water
to obtain a precursor (A);

Second Step:
a step of acid-treating the precursor (A) obtained
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nore of the periodic table; and can be synthesized by
the production process of a zeolite substance having
an MAW 25 type structure of the present invention
(1). The present invention conprises, for exanple,
the followng matters. [1] Ajpyacess for producing a
zeolite substance having an MAW structure,
conprising the following first 30 to fourth steps:
Firse Siepfinststséierof heating a mixture containing a
tenpl ate s<pound, a conpound containing a Goup 13
el ement of the jgeriodic table,  a siliggy-containinq
A)

conpound® aHPRvtfeMeat3ngoth6t aF hd At HRRLRA eSO
Secaith Step:im tdteepeabndcsdepr eage tiget hei fir ec urisaiure
(A ' - - ot j o ahir oA

st e%&g‘%%@gﬁ nag]tt%ﬁ'g lgct:giedEg t8 rrnégltﬁrzg %Ecggﬂ?ts%r %A?Jbeb%m 2
obtRF Y 59 t(F is@@6nd step together with a m xture

5 cos@imidtegp tenpl ate conpound and water to obtain

a precursor (B); and.Fourth Step:. a step, of . ,
ot O i oy hes Fe, ISR ta BPec 0P, qpaiged in
st ephe ctloindiistep zteobbtelsubstaptete 191fsamse

process {of piHOWIRGs3 280! b 8aSesd aNCheo 18RO sHi3%ance
wherei n the d contai ning, a G.oup

to [1], conpoun . 13
ele%ﬁéﬁrQﬁHQIﬁ? ﬂéﬂvo&ggeﬁéﬁlEh%s%QP??Péau?qqﬁ%ﬂn¥§€é6 Group
i S B3 baranmercorifaithiengpecangbantablSJudde jpr ades Fifrart step
pr ogduci e .t S 5 according to [1] or
[2]gQW$Q%€?HF?ﬁ%“f%P§§%i%gﬁgﬁ?%%:z_ step is per&olned

bet ween the fiNSSProCce§sahfrt RECILEHIF 2 AP 1 tahFubséance
subst emedi raptd mad ot ghe,fwheten stiep ficllowkied first-2

iF.”Sé.%e&g % eéé“&fgcfm%%“%%%egﬁ) t#é‘. H‘xesée&oé;:d aidRhe second

1 rSt- C{J a step o caglnlngaprt.or_ .

ent$ieRy It tthe substance obtained in the first-2 step is
used instead of the precursor (A) in the second step:
First-2 Step:

a step of calcining a part or entirety of the
precursor (A) obtained in the first step.

[4] The process for producing a zeolite substance
according to any one of [1l] to {3], wherein the following
third-2 step is performed between the third step and the
fourth step, and the substance obtained in the third-2
step is used instead of as the precursor (B) in the
fourth step:

Third-2 Step:

a step of acid-treating a part or entirety of the
precursor (B) obtained in the third step.

[5] The process for producing a zeolite substance
according to any one of [1] to [4], wherein in the third
step, a compound containing at least one element selected
from the elements belonging to Groups 3 to 14 of the
periodic table is present together with the acid-treated
precursor (A) obtained in the second step.

[6] The process for producing a zeolite substance
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precursor (A) obtained in the first step. [4] The

process for producing a zeolite substance according

to any one of [1] to [3], wherein the follow ng

third-2 step is perforned between the third step and

the 25 fourth step, and the substance obtained in the
third-2 step is used instead of as the precursor (B)

in the fourth step: Third-2 Step: a step of

aci datceadimy too panyt core et i{Agt yoof 5§ hewh&be jor eche samplate

(B) @9&% w4hﬁtwgre%_%bﬁealmgwsm@w&@ss for

produ0| zeol 1te substance accordlng to any one
of [1] to[Th]  Théh FECeSiSn EPRe PERARB1ING @ p2 el EihpthftFance
cont&ddvrd@ied degH) ,ontetlecnenhesel ecd gen-dsotaihing

el ene o%ﬁ% \?r?%lfgg'a'})g 12 QURT 0B ﬁgag‘érﬁ)% #h%ug’c?nlum compound.

per i i’ fresent toget
aci d-treat®H f%ﬁ%dﬁﬁ§@ﬁs(ﬁyroﬁfaﬁh%ﬂngnat?ﬁp%ﬂiﬁnﬁPbStance

st epacé&ﬂdlme tw qcsqss whekeRhOEHEI APt Pod@®lddetaining

subst ance "4 [ﬁord' ng to an%é one ff ][1& gon[fgh,
mher%ﬁWP??ﬂat &25CopEuRgmper gSetected tro ¢ group
ni t rwmu:s:@mcalcrﬁ g Pegriddnnd. hpXamdhley peoeosond agmd a

pr 0%’& & HEY1ides 13RSt aﬁeeheﬁsﬁg{eﬁyf@néﬂnir@

wher el n e nltro en- contalnlng ound IS an
am ne and[/%} s @Fﬁ&ﬁ?saﬁﬁﬁn%ﬁﬁi%h%@o@eﬂ[%ie Rypstance
pr ocgasnsozfd)fnqarmﬂtmyn@na pEol[ 2y etsUpPS] ANEiEe reédat At MPron-

0 [EhycahEl ] DS L 1080 0LE! B Do fOPUNLJ2a 2rom
one‘%eﬁ% e ﬁﬁ

at Iea sel éct romt g¢
constie | g QﬂqﬁaﬂﬁiﬁﬁethéQéhﬁtﬁ?%%n ¢ﬁ¢ﬁ?&uﬂ9§§nl@deer

n1xtbwﬁbﬂﬁhgljuﬁwaﬁdnQraadkpesaﬁsﬁ@yIene|n1ne [9]_The
process f@ﬂ%f qg¥0|n fgfée? It%ro ?ﬁ{ggce zeéi %ﬂ%stance

to any on er
contadeprindriso@nd coeaprf| €adt tonkd herrﬂmresm ddeegilicon-

fr oraortttbelrgfr@m:oﬁ@%hat llagaef 1686t coﬁ@n@bmm asieﬁ,ected from
bor o OX|dqi % f e gnd trial E%ﬁé%p% h
The BrocEetin SPBAGAdEenG s s bof 1 S Etber e/ silicon
accorxfidey, twlldmpnohelafie] fumed[Q}llQWEHe&etndaikyl ortho-
si i £0Nrc LANtRINIRG 1698RIUBE1 kS8t | €ast one nember
sel ected from ) )
[11] The process for producing a zeolite substance
according to any one of [2] to [10], wherein the ratio
between boron and silicon in the mixture of the first
step is boron : silicon = 0.01 to 10 : 1 in terms of the
molar ratio.

{12] The process for producing a zeolite substance
according to any one of [2] to [11], wherein the ratio
between boron and silicon in the mixture of the first
step is boron : silicon = 0.05 to 5 : 1 in terms of the
molar ratio.

[13] The process for producing a zeolite substance
according to any one of [1] to [12], wherein the ratio
between water and silicon in the mixture of the first
step i1s water : silicon = 5 to 200 : 1 in terms of the
molar ratio.

[14] The process for producing a zeolite substance
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the group consisting of silicic acid, silicate,

silicon 20 oxide, silicon halide, funed silicas,
tetraal kyl ortho- silicate and colloidal silica. [11]
The process for producing a zeolite substance

according to any one of [2] to,{10], wherein the

rati o between boron and silicon in the m xture of

the first 25 step is boron silicon = 0.01 to 10 : 1

in tecosdiig the amplare rot ifa.] &bZleme phecess tio¢ ratio

pro?g Q@natﬁoéé\/éflascl‘eb%t g)%%ndagﬁg 'E_Eﬂc&‘? f}qyt}%]%n Xture

Ween bor on
si | PEorne nt ¥ HEE ribaRurie &@mpﬁétﬁ|P@WPSQnétepS$sl%ﬁﬂ(n1o 1 to

silscom =0 €5 & the mdlker vateb.the nolar ratio.

[13] The Cess, for producing_a.zeo e substance
accordin@ﬁig any e 6t %fr grffﬂflnah%r%?%ff%% substance
r at fecopdive eyp v@sttyepr@n@fsmll]c@n (B4 hewheéxeim eclof heating

thegdhpstadirstap the Wakek sltle CO8 Fromt £1800, :2dodd
terns of tQJ lar ratio. The  process for
y4

pr oduci nigt G R GFSSt 4R ep o¢YCifg dr Ry 1o SHRptance
oneacfofdind acq 18]y, onleerei n1ltjheor atbo, &mﬁwwﬁn1ﬁﬂnaac1d
te”&é& &PW% qucé:r%'a[t'eﬁogn' Qhehg gz')l}l(é “é_@ tg“?\sltrlc
first step iste J1a te compound TTTcon =

. 13¢¥ terms of the nol ar ratlo 5 [15] The process

for produci ng mhe elddes ssbgt @Bﬁ@ucﬂﬁ&j% didwl 4 e aerubstance

Pnefeording Od Sl MRS 110" BBbk Ypnifein e Rat ing
pr o%@sl%elfﬁurm ddudiheg thizdobster sebsramnckll aex AU Ty
to any ongspf dnd drodet?] fo\ehefeaacme act&b 1l dsRbstance

for_the acid-treated in th is anitric
aC|%FCTﬁ§%ngﬂﬁ§|ﬂP§bé?§ Pér?ﬁjogﬁcfﬁg ?Qﬁﬁ?%%e the

s ubsa el n g doorE g utre anytbaefoﬁrtn]step[ﬂiﬂﬁrom 200 to
whesgd -t he heating tenperature in the third step is
from110 to 2ogc 15 [ 18] The process for producing a
zeol i te bk PrREESFdERY Pﬁogﬁ?l%%eacﬁeﬂ%ﬂtq(§u stance
[ 173ccanrtirgy rtct ey one of [3] to [18], wherein the

calcining temperature in the first-2 step is from 200 to
700°C.

[20] The process for producing a zeolite substance
according to any one of [1] to [19], wherein in the third
step, the acid-treated precursor (A) obtained in the
second step and the mixture containing a template
compound and water are previously mixed and then heated.

[21] The process for producing a zeolite substance
according to any one of [1] to [20], wherein a dry gel
method of charging the acid-treaded precursor (A)
obtained in the second step and the mixture containing a
template compound and water while isolating the precursor
(A) and the mixture from each other, and contacting the
vapor of the mixture containing a template compound and
water with a mixture of a compound containing at least
one element selected from Group 3 to Group 14 elements of
the periodic table, and the precursor (A), in the third
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calcining tenperature in the fourth step is from 200
to 700C. [19] The process for producing a zeolite
substance 20 according to any one of [3] to [18],
wherein the calcining tenperature in the first-2
step is from200 to 700C. [20]5The process for
produci ng a zeolite substance according to any one
of [1] to [19], wherein in the third 25 step, the
aci dtepeat ed precursor (A) obtained in the second

step and nge”}, f‘é@ufﬁ‘&!}‘ %H)c!a'l%e@i Lamphat ‘EhlEQ”PQélgdof the

and mate revi ous m xed d then heated
TheP5966é§sa?%?r‘E>¥féﬂjdt‘? r?d"Ya °Z’€o|°|ft é1ldubetance
accordi ng28¢ amyqumEdﬂridﬂ dozord@hg wbeeei whackryas a

gel t f arging the acid-treaded precursor
(A)laggfggne u@ :ﬁg second step and the m xture

cont ai ni hg4h TEﬁq@QﬂQﬁ%%ﬁhﬁUm@odﬁélmﬂtérzﬂhllée substance
i sohatbPdihherHr oISy oﬂfpsﬁmﬁé qb@]nl%hé£81ﬁrQﬂé at least

each ot her, and contac h t
conPiFfnf ﬁm%n?eiiﬁ%ﬁﬁféxﬁﬁéﬂJﬁﬁ aﬁgg§8n é?fﬁﬁ%ﬁngrg%

m xGupepsf 3 atcolpouhd oo meaiimidig &ebleass abnkeast one

el egepheie! 86184 44 AR QUR %rtoqpeeeﬁgl;élsg eamﬁ@fhum,

the periodic table d and the precursor §
t hi E4TSORBUM, SYFRAAIGRY %&ﬂh%&?ur§8PtBB Ern%ﬂr?%lT%e
t hi mdigbepnah, thenggracesameanesd, ngrbo, acgbahe, aiickel,

e TR gfﬂth RLEGHT 390 3500 qelgg to 22 which

ered’ e process for
produ0|n@2&]ze%lmQ%?¥ﬁﬂﬁﬁk%ﬂ9§e seestanfg bavany dhdW

of E%]:ubeuwléonwlﬁ{ﬁigl attth&tstl east c16nénel €8Bsdted from

lected. f t I ts b
T4, BRo RECHRTFO (e CAANG 1% e oreRsr bes? 1000 Ehprgeriod |
selectedréroﬂthQ proigslicongibdei-ng of titani um

Zi rconi umyanﬁ%@mllraéamlwtet anbawﬁbecﬂwmyrﬁn MWW
ybdenum % sten, mang

N CRBFUCite COUA T A mdaRe PPR BNARPBACES oed Fxom
net ahkosilénente ribstaimee tvaGirogpan3 MW 14, in the Period 5

or more of the periodic table.

[27] A metallosilicate substance having an MWW
structure containing at least one element selected from
the group consisting of titanium, zirconium, vanadium,
niobium, tantalum, chromium, molybdenum, tungsten,
manganese, iron, cobalt, nickel, zinc, gallium, indium,
tin and lead.

[28] A metallosilicate substance for a zeolite
substance having an MWW structure produced by the process
according to any one of [1]-[21] and [24].

[29] A layered precursor metallosilicate substance
for a zeolite substance having an MWW structure
containing at least one element selected from the
elements belonging to Groups 3 to 14, in the Period 4 or
more of the periodic table.

[30] A layered precursor metallosilicate substance

for a zeolite substance having an MWW structure
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15 structure containing at | east one el enent sel ected
from the elenments belonging to Goups 3 to 14, in
the Period 4 or nore of the periodic table. [26] A
netal |l osilicate substance having an MAWW structure
containing at |east one el enent ,selected from 20 the
el ements belonging to Goups 3to 14, in the Period 5
or nore of the periodic table. [27] A netallosilicate
subsicaned niay ag aeabﬂwwnstelmmenﬁasgmudﬂeﬂlﬂ;dm the

| eagh N 8l %@‘i%g?ﬁﬁ e%eé’ré tszlg 9{0%91 %%%S'P%EHQQ 5 or

of titanium zirc m vana
tanﬂﬁF@hPfcﬁh@npaﬁﬁoﬁéFyb@%h%n] tungsten nanganese

:ron cotwllt], A ¢k brealﬁE?cM%ﬂ ;—ﬂ@tdl"l?istimlcatﬂelnS?Bgtance
ea cate supbstan or a eollite
oot a0 ZRRI RS BHOREOPEE TRTHIE B St & Bt
pr0@@@$a1®@nscc©rdengttgnanqlem&ntﬁsqlﬁoﬂéaufr@mdthe group

[24konkg%klﬁgl@¥eE§gaHi§ﬁur§£¥céﬂﬂdﬂl Q3 Bﬁ@&@ niobium,
subst anc for a zeolite suqitance haV|n MAN

st r FéPRe W oAPAPRE Y- af° 1 Ea8% Bhe téi”&?é‘n’?tr"sé‘laé?&aéﬁse'

f r omriolne cebelent sibkeébdngeive t ayGrldups 3dnidduid, tin and

the Reriod 4 or 35 nore of the periodic table. [30)

A Iayered precursor netallosilicate substance for a

zeol i te ddBdt afic 22RAVPRAGPERC WIARS tafetlhos Lligate substance

contfairniangeal i keastbopened en@nin$ elre otwdd sfhQttife produced

el enen bel on ging_to G;oups, 3 tqQ 14, P |od
or bﬁoﬁéeopr?ﬁesﬁe??%ar%l? bre. 23 e OEaJEﬁe 21 [24].
pr ecur sor 3ABt akl pePlitat sulsststemes odiickdr by t8el precess

Sub%fc@%@lh@vwgaap M{leéfr[fup]t_ttrz? h] GRt gbrijng at t
e gro consi stin

| east one ement sel ect

of L1t antdiy 7hr BBRFERS  SinathTIC Sasos dAy S eanpaPGHESor
chrdwwunlznoﬂybdeawh$tammgstqnmpnnﬂny@naae folllowing first
conItthq&gkgge ginc, gallium indium tin and 10

| ead. L A Iayered precursor netallosilicate
sub$tidR&eStEBF a zeol ite substance having an MWV
structure preguc€dheating a mixture containing a template

compound, a compound containing a Group 13 element of the
periodic table, a silicon-containing compound and water
to obtain a precursor (A);

Second Step:

a step of acid-treating the precursor (A) obtained
in the first step;
Third Step:

a step of heating the acid-treated precursor (A)
obtained in the second step together with a mixture
containing a template compound and water to obtain a
layered precursor.

[35] A layered precursor for a zeolite substance,
produced by the process according to [34].

Brief Description of Drawings
Fig. 1 is schematic view for explaining the typical

synthesis method for an MWW type zeolite substance
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by the process according to any one of [1]-[21] and
[24]. [33] A zeolite substance produced by the

process 15 according to any one of [1]-[21] and

[24]. [34] A process for producing a | ayered

precursor for a zeolite substapce, conprising the
followwng first to third steps: First Step: 20 a

step of heating a mxture containing a tenplate
conaou@ﬁdlmgcwptmmq;mﬁraj dinvgnaiGnhoup 13 el enent of
the per icyt I 0 o u .
and wat e#ggto ob a| r?rgapglr es’g%?@g% EAgoagggo%d éllf%%acuon
a speptefnaef (i trigntyidgadte previdsdr ipAFxabpag nled

in the fi{st §t§§3,a 'H}lafgdu %th%ﬁhn@ step ebeBeAtihngr thige tin
aci d- ireat ed rec (1 btained in the second
st ept bﬁ%ﬁwe‘? %’(’%ﬂ“@ ‘contai ning a

t enpl at ch@npbmﬂj aamramt emowgngbtaapnwaerl Ayeapddiffraction

PreguEsofn 85 n d 3y iad cREeCHL-8ehrE8F 8uBSPALLE provided
subst ance, roduced by the process according to

[ 3412 B53plefl Descr | ption of Drawings Fig. 1is
schemat iEiyi ew f0ra ep@phi shoginbeat ypi spbctsymtdesitese

met ‘299c&91urf'f‘”s atyeogsr%%‘l'de'ae lﬁ“E%@ggS 3 15 -

according to th res rnvention is a graph
showi ng a povvder X—ray diffraction pattern of a tin

si | B&at Q%M@Vﬂdie(tdr&y@ﬁ@nth lherveﬁtiéna graph

showi ng tru of _the icate oVi
T Exang e S R4 8 BTRRh LRERTRICS Fobpdte docoribed
X-ray defdrlhotitgn refareace 6P the afaompényate drawings as

pr e&é‘éf-‘f’éd SUbﬁi AHL fQJlQ\bM@L% decE%éHP&x@ 1"%":' dhd 5'gJa3.ct
aph show a UV spectrum of the 10 zirconjum

G PO oIt T B RpSo DT BRET E ABREST o3t io Are chese
Carbysed) Quimddee (ogrvemtiigbn), unless otherwise noted

specifically.
(Process for producing zeolite substance)

First, the present invention (I) is described. The
present invention (I) is a process for producing a
zeolite substance having an MWW-type structure,
comprising the following first to fourth steps:

First Step:

a step of heating a mixture containing a template
compound, a compound containing a Group 13 element of the
periodic table, a silicon-containing compound and water
to obtain a precursor (A);

Second Step:

a step of acid-treating the precursor (A) obtained
in the first step;
Third Step:

a step of heating the acid-treated precursor (A)
obtained in the second step together with a mixture
containing a template compound and water to obtain a
precursor (B); and
Fourth Step:
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Her ei nbel ow, the present invention will be described
in detail with reference to the acconpanyi ng draw ngs
as 15 desired. In the follow ng description, "% and
"part(s)" representing a quantitative proportion or
ratio are those based on mass, {or weight), unless
ot herwi se noted specifically. %Pr ocess for producing
zeolite substance) 20 First, the present invention
(1) is desaydpoest cEleinphgsent 'pméem:'seﬁ (B) oSt&ined in
pro éstﬁ d;g‘%#ﬂ% n%b%al%egl eS%E nganVIng an
ype ‘struc conpri sin € fo]J ow ng first
to fourtﬂfhestaéqwe Fitess StCépchsmatsceblmfslh@mmrg the

mxgéﬁ@né:&rgwl@mg,faﬁl%npllate conmpound, a conpound

cont ai ni lﬁ_1p 13 el enent of ,the peri od| c table

a sili coﬂ%c&ﬁ% i U5 BBGRd AR Aaf Br MY ot Hbt agf’hr%ture
pr ecam SO s(y@theﬁe’.(z@mkj Sbepexafﬂpaestbp of conventionally

ac'ﬁ5$¢ﬁﬁﬁ H |r§ %%%qgsﬁétﬁéﬁ ?Pt gggt é#ﬁéﬁgéls method

first step; tep: a st
aci M et SFPF SR I A) InoEY&FH@EthW hiehe ezqsigi te

st epupgeidebwddom plaxtihg, 8higomédi Bé NgtHained, for

()R IR W AR 000" o RoPULR B Doy RISl o

cal ¢ci hing the
pr e‘é:wwur(es)cmnﬁ@a PARY Oﬂhénf‘HPF dasgempnirp @bi @ffex

zﬁoiérﬁ&;m&oh%ttau@ﬁstﬂaepabevefswpénadspi §1531hﬁﬂﬁl_l_h nh 0@,1 l&y water
Snown n .the schenmat e e zeqglite

Sl G R ROTR Lher b Ke ol £haPhrea B CERfaEtis he
symhksivlayt, Sigveewartmpl en byemenbnoent s ombid ycomnpmwe such

di r eetnessant Resicy 1RRL hoq\h@r d8tR9ss- éfn{ﬁ@sa&wlmmg
such as atom pl ant.i_n t hesi zi ng the zeolite
e

Suieis Weataaml&a%&ﬁ 88 DERP oL fray OB et B taaVes Mg oned

syiaklbesbzKngakunol ecul ar sieve wth an
MAV In view of the production efficiency, the zeolite

substance having an MWW structure of the present
invention may preferably be produced by the production
process of the present invention (I). That is, the
process for producing a zeolite substance having an MWW
structure of the present invention (I) is characterized
by comprising four steps, that is, a step of heating a
mixture containing a template compound, a compound
containing a Group 13 element of the periodic table, a
silicon-containing compound and water to obtain a
precursor (A), a step of acid-treating the obtained
precursor (A), a step of heating the acid-treated
precursor (A) together with a mixture containing a
template compound, an element-containing compound and
water to obtain a precursor (B), and a step of calcining
the obtained precursor (B) to obtain a zeolite substance
having an MWW structure.
(First step)

The first step of the above production process is

described. The first step in the process for producing a
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structure containing boron and/or alum num and after
renmoving at |east a part of boron or alum num by a

wat er vapor treatnment or the |ike, followed by
contacting the nolecular sieve with an

el enent - cont ai ni ng conpound squ 15 as net al

chloride. The details of the atom planting process

are available in page 142 of the above-nentioned
"Ze@éblf&éKbdﬁﬁﬁﬁﬁtd(ha&dquuh.MWW ytewcofiré hef the present
product i on gI{J gspc%/’steg fé?okxégginaUQSIE\%@rQaé%r{%lnlng

an s%ru résen vent1on na
pre@e?%%@%a%%<ﬁﬁﬁﬂu%éh ByCPWéobﬁédGQPF@hnl%gd%éﬁ?%ﬁ 13

theepélﬁéz(?{ltoﬁ WtﬁeQﬁ.Oﬁll): tkbak,i 8, st hecoptOsessidiorg

produci | te subst

D e S T asRasent %ﬁﬁéﬁFVoﬂglg?}nui precursor (a).
char act eThxqetdernby teopdritel ngmpoundst epsysedatersin gneans a
st ePofibo &}?@tﬂmrﬁ 22 Holiyheycgpt @b@wgyﬁn%em 3§@cucture,

conpound compound contalnln% el enent |
of Wétb@ﬂ%rdlﬂc HhepIperes Shappi cBh- E%Haw&% Mt copdiRd zing
andz&@lfﬁetua«ﬂﬂgmam awwpeeeuesore(A) Tha sémplafe compound

AC fELESAING, 108 ON\ARY LBl SEUE 58 44 1e T W Penoved

heaflng § aci a- recurso
wi t df eenvaadiray @@%:mmmtn@na ﬁEﬁﬁ?—é{»‘é %’é@fﬁﬁﬂoﬁﬁj ofgrthe

el eﬂ@rﬂél&'@éﬂcﬂin’(ﬁcﬂ@ldcQ\ﬁ@okgadeaadly\/\@ﬁ@Iu&@ o B Jera
precur sor of ca% ¢ini ng t he OQ} |ned

pre%%?%%ﬁnkﬁg %Q?Qﬂﬁi§%te§re£8fl amine a

e su S ance VI ng
an gw¥istrayt mmondsn( Eomppustep) EFtmpes s2f sthep agfine may

t heg@bove Bf odiiatiqgen apm@%g hscoﬁ@wirbgedcommzfd la$id
stegEln t he roc ss f.or géﬁ uc zeol it

< UbSPESEEA LBEnrRiSing nhef SRy Leneinine
inv&md!mm14lm1Xﬁnne sifepiperili¢nti agd ahemamakleleneimine.

cont LN g, égay%' Uk 008Uy A5 CASPOUM ted thereto.

contalnlng a of the periodic table
a sili co?ﬁ%éiﬂ“&’l%%’g CQ“ééﬁﬁéHﬁdaaﬁﬁo%t%} e]teéT‘etr’d‘efoéb?he
obt génidd i ecdlsor(i(.A).., thbelsegroip etpbatmecionficundble

as M&&Qd hoex{ er,lrﬂs %% iecB{RHBQEQQlQﬁVLF aﬂist Id stCX‘J.bed in

of 'speci fying tructure por e
shab%ag%%utﬁﬂ?RQQ#e(éﬁ“§9ﬁ95e§9§|?@leStrY), 4th reVlsed

edition, page I-56), which can be used in the first step,
is not particularly limited but may preferably be a boron
compound, an aluminum compound or a gallium compound,
more preferably a boron compound, in view of the easy
provision of an intended MWW structure precursor, and
easy removal in the subsequent step. Specific preferred
examples thereof include a boric acid, however, this
compound can also be used in the form of a borate such as
sodium borate.

The silicon-containing compound which can be used in
the first step is not particularly limited. Specific
examples thereof include silicic acid, silicate, silicon
oxide, silicon halide, fumed silicas, tetraalkyl ortho-
silicate and colloidal silica. 1In any case, a high-

purity compound (e.g., those having a silicon proportion
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zeolite having an MAW structure. The tenpl ate

conpound 10 is not particularly limted as long as it

can be renoved afterward by cal cination. Specific
exanpl es of the tenplate conmpound may generally

i ncl ude nitrogen- containing_ CQgpounds preferably an

am ne and/or quaternary ammoni um conpound. Exanpl es

of the amine may 15 generally include a

ni t b@geB- 0Bt ahdt &gy CEpaBbando spacichiecmexalipkesments to

inc%ﬂ?go % erlg a7 rhe;ﬁEE%EWé¥g?f%bne ngq gﬁlgrly, in the

m X piperrdine xanet hyl enei
Howewree, of heoptesddt $hhdidd i @S@lﬁ@tr Iaul#ﬁtlédcontent (e.qg.,

t]be:cﬁbge ﬁQGlﬁ@”&@@ﬁk&Pﬁt@idﬂéﬂ @foOQ'GQ 43 ekeBERh terms
(0]

18-
o PR RoA T PELES S, (i et RtBe LB,
1990 as trecrabid betwédtadakiorBiamdas'iliHendbook hbxture of

CanqbatEX} 4£Pe%%¥%fEg&efﬁyggfymbepag% %e§ﬁ£ o%hiﬁg molar

lised tep, " is .nat particularl
| i nFegdopuin e pFar e i PHE™ bSidHC28 FofpBhndo: hn more
al ugiregar eBIPOLNTeis Pargfd IdfuimMcr@mpousdliconre 0.05-5:1,

PrefSLabpyeRoPOLON SOMPAUL, I o8 BW.al, Lhe; a8y,

provIsro an 1 ende structure precursor, an d
easy : Aenpdal depcx Hee hARiadifetot &pe SFEERFFEr (A) 1is

pr e&ﬁ&ésdedex@mpé e§yﬁ¢}eé£lozfed NGinde@e anb@ukglacmdtal free
however,, this ound can .al so be

Y+1 ecess t g%r igmgunt of
f or iPBALE BBraf% %% S HAI TmIB6r &t e2FFhe
si | boonngohhai na e compuafasdbtdly dan ibetbeedange ¢heboron

f'rStF§§§90hS net p?rf'(%gﬁglﬁkéﬂéPdBQ? 1§p€ﬁbfk§nge of
exa es t hereof |nc ude silicic acid, licate,

S|IP€6ﬁn35 8k # 3O 5T | 1 vt hal i de, funed S|I|cas
tetraal kyheordtbbe lsétweat evaeted @old siidakosi Ehcahe Imixture

any _¢a h r t hayi

2"LoF 858 Brobersraphdy UMY, 1o LSRRG B0
resﬁ@éﬁrtéaé}PrtW@ﬁ?ﬁﬂfuskﬂ%m¥hrs5t60 Béoconﬂalﬂ%ﬁﬁ

t hepeeliprbBlpresess ed. sf?ﬁ:TddrClsH asl yo 50 the. casetlofs ratio

CO"%'@%’ ghgifaa}€ f é%fgﬂto %%%E?Htﬁéﬁlgture having

t hodé Favin of 0 SS
terﬁsgosdoﬂualkEYr/sifl%kﬂﬁrﬁﬂQ%O A&t t6p L&rfBr ethe
prebepuadtitheyrailDd hetoeendaaiean and silicon in a

mxture gge ratio between the template compound and silicon
in the mixture of the first step may preferably be, in
terms of the molar ratio, template compound : silicon =
0.1 to 5 : 1, more preferably template compound : silicon
= 0.3 to 3 : 1, still more preferably template compound :
silicon = 0.5 to 2 : 1. If this ratio is too small, it
is difficult to obtain an intended product. If this
ratio is too large, a considerable amount of the template
compound can be wasted, and such a process is not
economical.

Further, it is also useful to add a seed crystal in

addition to these raw materials. In this case, it is
sometimes possible to expect an effect of shortening the

crystallization time or providing a product having a
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the first step may preferably be, in terns of the
nmolar ratio, in the range of boron : silicon =
0.01-10:1, nore preferably in the range of boron
silicon = 0.05-5:1, 10 nore preferably in the range
of boron : silicon = 0.3- 3:1.7As describe
hereinafter, the precursor (A is intended to be
synt hesi zed, under an alkali netal-free condition,
it smalfeesdiola sizee alsathe smednerpétabordn,is he

ratﬂﬂéﬂ”@:‘)‘r&f Qﬂzcﬁru%ké' % Bepiskahbe Bé@gﬁgognbﬁwnsg-élcture or a
silicon = rmre refer in the rang%?

bor%trFuc%}’i% csdﬁ‘ f. 301 MW, §uf tF‘ BEEGRERCHat
Si |[haoaimg t]hsq;emad wreucatireheef gt stMsMepz mey) ), which has

pr eérge{)lﬁ.l?rl_\fgalﬁl}) %Je%r %?n%e&'ﬂ%dpr e?{e . a%‘t é&’rt:‘t’@&fafrly
oi IREAPLrer o U@ A LAVPFeghPsrRarTEe PECQWES e L, an MWW

it ‘dlyﬁaéjlﬁtédflCllﬂhet swsaiahabncanﬁhlxhuﬁ@ }B@ﬁblﬁlg Fo)¥hmple, it
qual it | this t 0 r t he

prolu cfsvslltbl Wi %gcg \ﬁﬁ%rgg Qﬁ%ec T bt et tatlﬁ’ed in
terﬁﬂ%t@%rﬁp@@ﬁd s&e® sitPi @omixPBreénte hee mis@dirien gthe first

t hesddd s SRP sy eroternabl _\/Ti@s tfumlmg Of &1 @{e tamaltlon
con =

rml r at tenpl ate’.co 5
T Hars Y diso ooy CAETRELE LEREbthG Bubiit da, pastible
0. &rtact 311 thesoithernovae paeéeiabsyatenpladd, adrpcerd

sild d%ﬁ%ﬁléaae% to tBEfrEQﬁftéﬁ%'ﬁ%#éygéx) éqﬁreafter

it IS cult to obtain an inten pro uct
t hitde mHpgtaines igostiigrge, apd cbpel degatrd adfsurithepfamount of

t hecHeengeat %ry@@@i}lOlﬂBdbéanBde\ﬂSﬁ@dnoﬁﬂd zsa:tclfb &f silicon
process J.Inednd.n t%conom cal

useful -6 5d 8e8e8fiy§f%ffg#t%5ﬂha%amt ﬁfr?ﬁ 6‘Qt fr8Se

r aVg inditcan-glontafiningi sompgend to jke wipmbtdwmin raw
posxsat@zqatlon@&p@%feﬂaswesé erasimt&ﬂﬂlsngect Re&ystal : main

oYL DTROBE B P LS B Y 2,
pr EQ‘ eﬂ”ir dd t dfus;éeaasidbmanc@mcbmw nigs arp MWL r uet aee
or & f Sl '{Beo§>'tﬁhha{3hé0a1|§wgﬁﬁ&{\:l%%&f fEHe2@l, If the
there oro haVIn%t is XgrfgrsérL%ﬁé“%iodué{1v1t w1%l become
( P)AALHEHOCh Y 9. p Y

lower.

As another additive, it is possible to add a
compound including an alkali metal such as sodium or
potassium, and in such a case the crystallization time
can sometimes be shortened. 1In general, the presence of
alkali metal can provide a tendency such that it can
inhibit the introduction of an element other than boron,
aluminum, and silicon into the framework of a zeolite
substance, or it can promote the condensation of a
compound including the element to be incorporated into
the framework to form the condensation product of such a
compound per se. As an example, it is a well-known fact
that titanium does not enter the zeolite framework in a
good manner, if an alkali metal is present in the system
in the case of synthesis of titanosilicate such as TS-1,



10

15

20

25

30

35

5 prelimnarily been synthesized. It is particularly
preferred to use a | ayered-structure precursor for an
MAW type zeolite substance containing boron. For
exanple, it is possible to add a part of a precursor
(A) obtained in the past flrsg step, to a mxture to
be used in the first 10 step a$ the seed crystal. The
timng for the addition thereof is not particularly

| i mained thRutdikdi ipessibl @ouﬁ&@tlﬁllnd&@&ta&@d &@1\&’0 the
naterlgﬁf are E}xed t he seed gﬁ¥stal added 't
t he PFOSUFEaRt MikEOFR, CRnt ¢ neReaft s 1iHe hite ﬂhléalnéa
st i Hosevamd uhenhhearedenw61m¢mntuunﬂnewﬁn M&emhansaé@all
Cry%k@%thSbﬁs@gd§g tﬁ@efffg@fs{ég'(léﬁ l%%p%os ible to
contained in the seed crystal 1 Icon i ﬁ
S|IF8&ﬁt€8ﬁﬂﬁﬂﬁVn§eE6ﬁ%o ?%ﬁ%ﬁ%lﬂﬁﬁ?%ﬁ%qn%q$ eewd
nrat eriealtmeny peetenabsyepp, s bdid Otd)ftr&eestiecpr yotal
0) [ g I

j_‘@%qgagé ?i‘le ?thp %%c%%nlr{% Ecr}]'z% %En%@zo}fk I( third
|t |S§epd|ffﬁ€GPFd%69bbta}h %?m?%ﬂﬂnﬂ?ﬁﬁ%hheoﬁ@duse an’ alkali
effg\@&all fint hRe aﬂﬁstlgtleplrmﬂrﬁhlss ﬂrﬁzdn&ﬁ@ﬁ‘n, tgga it is
producti.vi,ty econe anot r.additi
Pt OBdRhaby bt BGRRRELL RS £ RIS 187G hot8r racio
al kalfi afkedlk methlas sob;qwntn— QMﬁQﬁ&ﬁOuﬂllanmorﬁ

Suc%r@f@%ﬁﬁlﬁ/h@bgﬁysé ad)d)iZ@ti on tije th%armxgﬁ&t h\gﬁﬁl
be short ened enera tl1%§¥esence of

ot APUEAR / pFDOF Behe { BHK e PeidaRaits,
i nhichilbrtiHesi, nndflucic oaciod salted ,erpeyitt offhethkehametal acid,

bor 2 %%959@18(9&@ o@%éaéé %ﬂ, 'er:tsq: fp%ffegaw%g Qfeq.

a zeolite tance, or 1t
condensaFPthSPténgcEﬁﬁRﬁﬁﬁquﬁﬂ%Rhﬁﬂf £H&S& EfBRAt 16 onot
be ipac@Lipatated lnmﬂtedrwnﬁrfﬁnnuyﬂcab@ bar gyhbResizing a

condensatien. PhoduCh: Of nalioll & o.LoMmOURd e E Sheq naer

doeé‘yﬁléf’téﬁtf@ﬁlt Reagkbpn t%orfc}m k |Tﬁeateg@oahydrothermal
Wan&@%ctllf)nana§| Koéd HWBtn infedHsESQRt deBckhBe8yshem

in the ca yot hesi s of anOS|I|ca e uch
7S pH9eEBRe g T R o 4 $ocen

- 0 p i dehemistgvt)i,t gempidedt hg Nippon
Spe%b%%kﬁ'HhharMéﬁuiéﬁaﬂMékch 30, 1991), a synthesis or

modification reaction of a substance performed in the

presence of high-temperature water, particularly high-
temperature high-pressure water. In particular, a
synthesis reaction using the hydrothermal reaction is
referred to as "hydrothermal synthesis”". Accordingly,
the heating in the first step may preferably be performed
by placing a mixture containing a template compound, a
boron-containing compound, a silicon-containing compound
and water in a closed container such as autoclave, under
hydrothermal synthesis conditions of applying a pressure
while heating. The temperature may preferably be from
110 to 200°C, more preferably from 120 to 190°C.

If the temperature in the hydrothermal synthesis is
less than this range, the objective product may not be
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However, in the present invention, even when an

alkali netal is used in the first step, it is also
possible to 5 substantially renove the al kali netal

in the acid treatnent (second step), prior to the

step for introducing the netal species into the

framework (third step). AccUra?ngly, it is also
possible to use an alkali netal in the first step of

th'é?ﬁQYEQ&'QP’e ‘f d ég%éyxﬁ%ﬂy egﬁgkgaﬂnglg?#é a long

resent in a nolar rat'io

si | FEBR: andot@B%l?%)%PW.PQﬂﬁﬁécaérefQPaEP? apbe¥ hand, if
g gOHeOEémﬂerfﬁuféKhiﬁi$ﬂslﬂnﬂsakan?@ureﬁe bhetfyaéﬁ the
y ni cl,a.salfs |

nei AT RS otits Bimarting misRivant58pyPty défeases.
hydrOX|d%h©rhYQWQﬂh?ﬁﬂﬂﬂrﬁxﬂthﬂﬁgﬁeﬁamﬁylBeuaSéaly Tem 2

hea{xb@ﬁ?t%pﬁ? @ﬁﬁdl%}:eﬁﬂ&afﬂtlﬁstfr%heﬁ ]pauagtﬁo 10 days. If
artl cul a Imte U 1N ] e syn eslizin
P S Py e ot L nar st drarane, JBeSuEPfa, Hakt Fange,

undery5h§(hlm¢TEIcvralma3ea:atq0@ed: angutfifdnsenthe terfail in

hygﬁﬁ’% x?%laztpl%}'? a%%e ?Q'QCH?ESP‘ maans@n %he other

descri erma Reacti on
Kaghdid vo@%)efau %%the( @Yé%,r%rh;?rf‘@rl svaﬁaaﬁas Ch%n?%ﬁqfrmed for
conpi t &l byef\lcpxpcxrkce}@gaigj tlﬁa.ls rihgezeshé Mg efodfhance of

1993), 8 SYOLNEST & 07 o HOi 1. 68LE00. L6t LOR 0o but

subst ance per prese
hi gﬁa‘@‘é@@e@é‘t%ﬁ@ v%ftf@fCtSpa\aﬁf @@I geP§efli gach as conversion

t enpet it i ige Ni Y @ESUMR reRer of| Bhpaphi €U B ,sBze and
synt hesi s reag cti on. Us usi ng t he hydr ot her rral reaction is

ref &bt edl%o 25 PARGSTer mal synt hesi's”. Accordingly,
the($1%<a1>m¢196’¢¢p)the first step may preferably be

perf or ”Bﬂ'xé?’osélyorm aGidp id ReXkyh 8o80BE BbWI ngl‘l?e second step

| at b t
Si 178 oh O G i T Cmpa0Ad SRE REFENCTRF AUk Glpined in

contlze nEtrstucdtegs cautfdalsav@, stirgeto bytlain herdedoronated

syngbf§é&%ondl tions of applying a pressure while
heat | n e tenperature nay referabI%/ be from 35
®

110 to Z@ER: P?ﬁﬁ"efsﬁrref(ér aBWaFLPSFh ipothe BMRE gH¥em @y be
t enpet &t threatad tdre iy drsobler waknsyhé heseésutsor li@STalcined

;TaﬂfEEQéLifﬂﬁkb)tdE%dyﬁ %%Eiggiergggg{mQWy a8 g%%féafter
acid-treated, boron inside the framework can be more
efficiently removed. Thus, utilizing this first-2 step
is preferable. Hereinbelow, the precursors obtained in
the first step and the first-2 step are inclusively
referred to as "precursor (A)".

The term "acid treatment" as used herein means
contacting with an acid, more specifically, to contact
the precursor (A)obtained in the first step with a
solution containing an acid or with an acid itself. The
contacting method is not particularly limited and a
method of spraying or coating an acid or an acid solution
on the precursor (A) or a method of dipping the precursor
(A) in an acid or an acid solution may be used. The
method of dipping the precursor (A) in an acid or an acid
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obtai ned or even if obtained, the heating nmay take a
long tinme and this is not practical. on the other
hand, if the tenperature exceeds this range, the
purity of the obtained zeolite substance

di sadvant ageousl y decreases. 5_The hydr ot her nal
synthesis tinme is usually fromf2 ~hours to 30 days,
preferably from3 hours to 10 days. If the
hydeet el 6Bl i sYPEHESH Sed | BE-d Ssd @SS &l faﬁ% titﬁ'gsm%ﬁﬂggz is
crystal lr]1| zati,on_may proceed insufficien Ip to fall in

obt §HAPRG a"7i §AHerfor mance precursor (A). On the

ot her 10Thand¢iévesed fféhethidratdpemanl beyahheéabsghsic

per fef gedaf 05 rganid "B RErd, 04 exGgeding L s 5808%xic

the performancé of  the precursor (/&) I's not
sub??ﬁﬁ??ﬁ?@y%ﬁmﬁ%cpfomhe rda¥eandgverdd éntéuds a
Uayhb&rﬁahS@ﬂ%GUQ&dd¥5?XHD$£dﬂﬂBWac%gnoﬁphﬁgki8h§§§d0£nd a

i nc . rtigle size an this_ it.not

pr e{)fg??é}&g;l% 5%%’8‘?5 SHEP) Tife PEEESRCSt §FaRLes of the
deseF g pRHC bat biv. iMhudre corfbratiep aciid ,aast epedic acid, a

aci grépeshiddad fte MEWSH AL ablial negybi,1the ¢ tzl'be salt
flr}?% step or {Jlést-Z step to obtain a deboronated

si | Feat €0 ThHeE pt %Lﬁ%cﬂ‘“”(‘fﬁ)w&bﬁéi fred in the first

step mayIbetheciabd reated rgs tihe msidutswhesolli€ion, the
Presyisofe i eh&aladned (dd ﬁkg%tc%&sm b?%ﬁix@eéhesﬁée&fic

treatnent and_ thereafter aci reated, boron in

t heS¥PBRESRIAE CHIf e Wend 25 cdrfipcareFy abapRels, ethers,
Thussterts | arrd rigettdriess .f | IAston? shepe,i sapeef e apt&ferred.
Her ei nb o 44 r.SQr. bt. ai [ the first

step. angf}?%q/ea%ﬁrbfs%n%%lt%%tarog Fgcggg?vgﬁl p?’é‘fle?‘?]eaorly

t o asMiRecurdsr RERferree reagm theredof rean meaty depending

usesh hetiei tenfRanst u3@ .conthaat kthg Weld eondChGratMUf is low,

spegci I t ont act, he precursor (A)obtained )
in Crlhée lfg‘%%\%/a%sto%p%vﬁrtoﬁl as égﬁﬁt 'rrtbﬁgi%n'f%i ?1‘%?1‘@‘7 an 4§y acid
or SRREPTEF QN idsséiol. hilgd apdnthet tagpenst hock iiss noio
pariign) aley dridbulr@drand)apeetBodaRf LS PY AYd 19 & |
coa%écngrda.n Ci dt r an.aci.d sol ut ]?n 35 on, the )
pr eCUTEor 1R 'or*"8 RSt odsoFuﬂiFﬁJﬂ RgUERe Pt eoidgentration
(A)ef 0 an tacild owoldd igeird sBheat toeatmentbenasest pErEormed
at a temperature of 0 to 200°C but may preferably be
performed at 50 to 180°C, more preferably from 60 to
150°C. The treatment time is from 0.1 hour to 3 days,
preferably from 2 hours to 1 day.

It is also possible to conduct the cycle of (the
first-2 step — second step) plural times, in order to
minimize the residual content of boron.

(Third step)

The third step is described below. The third step
is a step of heating the deboronated silicate obtained in
the second step, together with a mixture containing a
template compound, an element-containing compound and
water to obtain a precursor (B).

The "template compound" as used herein is, similarly
to that used in the first step, a compound having an
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nmet hod of di pping the precursor (A in an acid or an
acid - 22 solution is preferred because this dipping
nethod is sinple and easy. The acid used for this
step may be an inorganic acid, an organic acid or a
salt thereof. Specific 5 preferred exanples of the
inorganic acid include a hydr%%hToric acid, a

sul furic acid, a nitric acid and a phosphoric acid.

Spe§é£1§l@%a£€réﬁatfﬁ?ﬂﬂ@ %%eogtkn%tugggaﬂéftﬁgugarl the

i ncl ude orm c acl an acetic aci propi o
aC|B°5%dS%?Q%r§%UqQ?zﬁyqfheé%énﬁﬁeé BEOLhEeshpying an MWW

t hes enfictuncd udertains aromdund 93l hotl paf:bﬁcﬁﬁéﬁl@flf.lmlted as
usi h C n h sql vent er ef or

is g%t&pgr ?ll%dﬁagrflbae S.x:%m%Ve a tﬁe%?” 8 BT & Rpr 8Ad ufon -

t heEXxanpbes thry qﬁategrallan e@héuée at hetspgemstartsaining

andc KR ONES - a fHE diT8%E W8k s éhegségriﬁéluéé The
aci d. conq$ntrat|on is.al.so not parti u arn%% [imted.

TheP Pref e et RGeS Ese 10aR v8P9 e pR bt RgirorPt
t hepipepetotairald Wesrantetdiydendindnegnhoweven, i she qwesent

t he; feoRVAbL Ofs wtorunatle%%ehlek@%e to occur. Wen
acid concentration is too high and the tenperature

is too Z0N%itfiPhate §F€E9P§8ruﬁﬂ$ pRrtle thhrdestep may be
di ssiod veine 2Ac car dilrfgfley:enﬁ:heraml thestemipl &b yedf@shnd used
a CPQC@ﬁgrfﬂféqlség 1%9 g?lfkétggf 9155%% qf metal
treatnent m ep r'f O ne enpera ure

20080 BiRd W%reﬁ@@ameppéétepéwg@%@ wgedoin otmgc@lrd

DT £t P akpf qm(?fefrra@inﬁ@et aeaamééﬂﬁeﬁaﬁniﬁ%at ment

time is rom rerera

hour s £ ¢ PR 2eens A8 1 REL P RRte RebiH A e used in
cyctiee ofhiftchestefpi st n@tspeptqueJcby]dlsme@d,plaﬁ dlong as it

tin@sntd thordefrdu@ 30ial guéﬁea'ae<§§§&9é@ialcwt e Ohetal

b 30 (Third s e third step is descrlbed
ol Doy 16ARE (e TS SPASSteR chrah ThengaRR feoeisting of

debororated siircoatiemgbtvanaddumpn nidielwecorehtstlem,

togﬁtf@ﬁlmtm&m&w ‘EQHE;é’cé‘than atr?ég% at&on, cobalt,

co an el ene contal nin oun
rﬁhé& ’ ;}nc, l&lum, ?ndlu and lead) Specific

examples of, for example, the tltanium—containing
compound include titanium oxide, titanium halide and
tetraalkyl ortho-titanates, however, the present
invention is not limited thereto. Among these, titanium
halide and tetraalkyl ortho-titanates are preferred in
view of easy and simple handleability. Specifically,
titanium tetrafluoride, tetraethyl ortho-titanate,
tetrapropyl ortho-titanate, tetrabutyl ortho-titanate and
the like are suitably used.

Examples of the zirconium-containing compound
include zirconium oxide, zirconium halide and zirconium
tetraalkoxides, however, the present invention is not
limited thereto. Among these, zirconium halide and
zirconium tetraalkoxides are preferred in view of simple
and easy handleability. Specifically, zirconium

tetrafluoride, zirconium tetraethoxide, zirconium
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35 water to obtain a precursor (B). The "tenpl ate
conpound” as used hereinis, simlarly to that used

in the first step, a conpound having an - 23

activity of specifying the structure, particularly

the pore shape at the synthesi g of a zeolite having

an MW structure. This conpoufid is not particularly
limted as long as it can be renoved afterward by

cal eletatbaoxda&xany! Eﬁethﬂfeectfreg@mrtaﬂﬂfl&y iu@@kiudle a
n|trogen c Lnin onpou and, speci f.ic exampl es .

t her eof |n§PB g° 09 tﬁegf ghexaﬁ§$ﬁ91éﬁ§.ﬁfﬁn8ung include
andN@maglnmxpupéeofva@aﬁgwm(haﬁ;dguﬁnd vanadium trialkoxide

heX%&EHE¥|eHSWHbQ§; @R&Eﬂf%seﬁé“idvéﬁﬁyyh 1lsNKBRL L @R ted
is not Iimted therefo. The tenpl ate conpound used

in tRETERPrd é?@ﬁgnﬁ§e%%r Y?RP@%HW;Q%&%%E Grfs gpBAgLum
fromrhhekbemﬁéab31deﬂpmtmubxgﬁﬂtred1ﬂmhelkmrsﬁ ghep. and

' n \éil 18f hEHSlS%Eiﬂ @% é@{ﬁa&l‘yﬂt Rz%ﬂ‘é‘&ﬁhiﬁ”tri@ﬁlorlde

tenpl a e conpound USe
preﬁ@ﬂaﬁpyaﬁéuﬂe?ﬁﬁ%¥h§$%§ﬁ99ﬁ%ﬁ§e PgeTﬁéltab y used.

el ement - gaahal 85 NG cemo:uimbmmmrinbagu&edpbﬁndttneclude
third step iLs.not I|n1 as_long as it

con éP%%ua 8?688 Riﬁé ?M ar‘%gﬁP%%F?, as a

met detraglkepsttese heweesr s@%ﬂr@@emanNﬁ@tgpaups not

CO”%&%&%BQ Qﬁerétéan|Aﬁ6n§|€HéHBl“Hld%@ﬂﬁdEéﬂkaalkanoates
ni obi_ um

0. chrom um nol ybdenuym tu
T gifiele REERd Lo% oY OhidAR B AAREJE PROACeeSILity .
i ndisperifinadhg, |Eaﬂbluﬁkﬂﬂﬁﬂakls (exanplyébeahnohoe) is
exagpli€aph heytigani um contai ning conpound include
titani um oxi de, titanium halide and tetraalkyl

ortho-ti EXRBPAES %%mb@%rta%qﬂiWﬂﬂ&?@ﬁPlESanGQHPPB%d gpclude
not tenekles bhedel otarang thesele tindanadrelbal ddeulfide,

and £6L083, Lhe bt D05k L ANRLRS Y APLERERTAALLR ciLAlo.

asy and si ndl eabi eci f
t it §ﬁ?sﬁﬁﬁeﬁiéﬂ uB? P ERLUR é'%lrsé@{ e gt ﬁBlFPPéﬁa’tl%ed
tetrapr opybmpLéloot i ti0dadie;ontiRin-altyli n@hheohpbaid@t #rclude

and 30.Lhg! L Stg{g Sé%ééﬁ”éﬁ‘#%%% t%X%HH'Sﬁr &i&ﬁehalide,

Zi rconrum contarni ude Zirc¢
OX|@QweZﬁFeohhanPh%§¢@@ %HKPQﬁMQﬂmMSuﬁPt llmlted thereto

Specifically, chromium nitrate is suitably used.

Examples of the molybdenum-containing compound
include molybdenum oxide, molybdenum halide and
molybdenum sulfide, however, the present invention is noﬁ
limited thereto. Specifically, molybdenum trichloride is
suitably used.

Examples of the tungsten-containing compound include
tungsten oxide and tungsten halide, however, the present
invention is not limited thereto. Specifically, tungsten
tetrachloride is suitably used.

Examples of the manganese-containing compound
include manganese oxide, manganese halide, manganese
acetate and manganese acetylacetonate, however, the
present invention is not limited thereto. Specifically,

manganese trisacetylacetonate is suitably used.
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t etraal koxi des, however, the present invention is not
limted thereto. Anmong these, zirconium halide and 35
zirconiumtetraal koxi des are preferred in view of
sinple and easy handleability. Specifically,
zirconium tetrafluoride, Z|rcon|un1tetraethOX|de
zirconium- 24 - tetrabutode@ and the like are
suitably used. Exanpl es of the vanadi um cont ai ni ng

compoungiafichide ocvanadi hanC O&xg«gmvagr;@décggedﬁ'd 18:30de

vanadi um tri al koxi d oxi d
i NN GFFLde rnéEon; ﬁﬁﬂ-éées LR ARt o Hé@é‘ nltrate,
vanagiew@rt)akhee paadenanadvemldsm i d kr(b<tl dei rddede s hateto.

pr@‘ %r G.%q.calil\{zl :\rﬂ;’ggf fyaé | orsédle aeb handl %abl lity.

Spe caII &’vanadlum
oxytr||§@§m@é§ﬁléé éh@ ng@%&ﬁ%@nﬁﬁﬂﬁlﬁguﬂﬂmpggndflnhéude

Ni QILAMC QR aieni BSbQQHp@éJDﬂdé rIeCrldeﬁ)ballQ: ni obi um
oxXi L% t et r aal kanoat

oVGUSP e LA BRBRE VB TUTE 1 o ieo(r 450t Qdveneion is
t hevodt d.imAredgthheseo. ni Speaid twtlgal lcakedites are

pr ecfrqrsra@@t ‘ia‘éle%Wan:ee?§YS@{‘t§jal§l fdandl eability.
Specifica ni o |un1tetrak|s( - et hyl hexanoate) is

15 sui témagﬁg 4€8d°T EXBRph ESk o -GMF A dHA GamesRRgi Anagude
conyiakied bnﬁaadenlthelamanﬁdnq(hicHéﬂndﬂﬂﬂmtbahhdenaﬁﬁel
t | d t t
Ig%tﬁ%ttlé@e 'ﬁgh@b%? fe'tcf?é"“ﬁéee 1% nec%%[ﬁant a}‘xSQ hOR: ted
di $iHeriege i ss§9F#§bF?lh%edllcﬁ‘€P1E>€b}rﬁﬂaé§roﬂllf?ﬁél acetate

chrag@l ¢heCQfkai Bk8YscotROUNdiddit] ude chrom um

acet ate um. n rate and chr.oni_um hal i de
homeverExgﬁggg%egén ?rﬁ%ﬁ17?ﬁﬁﬁifquﬁgl ohppggd include
t hedaco OXlS[éecFﬂh@ahﬂ:ld%hr'@mmm%ttart@t @nds zgnftabtyate,

US%@weEéﬁerl:ﬁé géega@t DA YA GO R nllagteenpgélﬁ@lto
denum oxi de, nol ybdenum hal

25 l,
o PBGEAARALLTT | GRS MRVENS (et POQeAt S, RUGnERB i are
notsuilkiphilyedseder et o. SpeC|f|caIIy, nol ybdenum

trichl ogidgnhss éy'ﬁﬁglééﬂﬁ.gg}nc A Bgﬁgogoﬁggund include

tun St en- cont al Nt n oun
oxiSad 1AHB PEMES! efe hht Tida KR deRdipReaahrate,

however, the present invention is not limited thereto.
Specifically, gallium nitrate, gallium trichloride,
gallium trifluoride and like are suitably used.

Examples of the indium-containing compound include
indium oxide, indium halide and trialkoxy indiums,
however, the present invention is not limited thereto.
Specifically, indium trichloride, indium trifluoride,
indium triisoproxide and the like are suitably used.

Examples of the tin-containing compound include tin
oxide, tin halide and tetraalkoxy tins, however, the
present invention is not limited thereto. Specifically,
tin tetrachloride, tin tetrafluoride, tetra-tert-butoxy
tin and the like are suitably used.

Examples of the lead-containing compound include
lead oxide, lead halide, tetraalkoxy lead, however, the
present invention is not limited thereto. Specifically,
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invention is not limted thereto. Specifically,
tungsten tetrachloride is suitably used. Exanples of
t he manganese- cont ai ni ng conmpound i nclude nanganese
oxi de, manganese hali de, nanganese 35 acetate and
manganese acetyl acet onat e, owever, t he present
invention is not limted thereté “Speci fically,
manganese trisacetyl acetonate is suitably used. - 25

Examplaes aefetbhe I%@cheﬁl@tﬂaﬁg 9@5@)0&{1@%&{@' ude g
¢ PR S Lo L8y LBR Ao Bl e B IO e cuicably

nitrate, SWEVErSt
| niused -t her et o. Specifically, iron nltratels

SUItab|yT%%e%re§uE§@9pk§§ Qﬁtébﬁé&o lh Qﬁ%ﬁbﬂ%&%p can be

conmpoun g g cobal t “oxi de, coba t
cobdlft® Fﬂ§§ ePYI BEBYORAS &Y MbtkRerall i pes@sid-treated
i nvereicamsios ohohihedi Ledthdes@tond Spagd f iCalemplate

COb%BhpohE Sa%ﬁt¥h§ﬁ§ﬁ9n@$§téfnf%%téﬁﬂﬁ@dﬁs %ﬁglwaéer and

anp es o he ni contalnlng cO oun
ni ckERtdRPd&henmékErrfar deer fp ket gIni-tqadiledahgdrothermal

ni C&@hthé@&babﬁmllﬂ@myete '&}b@ presenftdgivention is

not lim ret icall ni.ckel. nitrate,
ni ckel aggl? EQSr gtlﬂé Jrn% Sarréoéltﬁat%t}icf 1g&dy. 1igited.
ExaﬁSFe§XéﬂPﬂﬁe znn@r@©mtt@rhqmpq3nmxnﬂuma meluteterial

Zln@oﬁﬁbgﬁtléhnclﬁaiédﬁreiéfEé&“%ﬂé¥‘%taqqréknca mixture
resent i nvention i1s not

b e SPEBEEE tag i Fotald v TR I o GomeEnayi Ad
ni t edemenhdcohbalinkeg acenpauid ald yreseded20akdagpé escid

of EB@agéhlbHEEGPQ&@J§¥6§hdéqn¥H“E%é %%E%ﬂﬁ ggéeiynédded to

OXId |un1haI|de and %' [tTumnitra
t he Eﬁegéﬁ’t‘ FAVEMPHOHER: n uqmﬁrtre&mehélﬁéf-ére liguid
Specohprakliyg watér ym nidnpalae @ﬁdpouﬁﬁtrbﬁh|@ﬁéd@lement-

gal l:br‘%&ﬁ%;l%ugéﬁlﬁ(gllﬁ{]qﬂi q:eafrera%ig %gu dufslg ?Jal’a solutlon

e€s 0 he | umc ainin
|ndFEW%§|EEan|ﬁWWhéq%é%m 1d|e|sarr|ab>ky taddemsse the

howeYRd, ahlec PresSeitat VLA Uhd %l@ﬁ%nkLﬂbE€glnlng compound
L BR! Rex 1 WCHALA LY LML ADALS ML o I MM obtatn
such a solution.

In the mixture of the third step, the ratio of the
element to silicon in the acid-treated precursor may
preferably be, in terms of the molar ratio, element :
silicon = 0.001 to 0.3 : 1, more preferably element :
silicon = 0.005 to 0.2 : 1, still more preferably element
: silicon = 0.01 to 0.2 : 1. The above ratio may
preferably be as large as possible in view of the
appearance of the characteristic derived from the
introduced element. However, if the ratio is too large,
the element can undesirably form an impurity phase by
itself.

In the third step, the ratio of water to silicon in
the acid-treated precursor may preferably be, in terms of
the molar ratio, water : silicon = 5 to 200 : 1, more
preferably water : silicon = 15 to 50 : 1. If the ratio
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indiumtriisoproxide and the |like are suitably used.
30 Exanpl es of the tin-containing conmpound i ncl ude
tin oxide, tin halide and tetraal koxy tins, however,
the present invention is not limted thereto.
Specifically, tin tetrachlor|9§ tin tetrafluoride,
tetra-tert-butoxy tin and the“like are suitably
used. 35 Exanpl es of the | ead-containing conpound

i ncliydeool ead10xi de, 14 eade haddde td abrtaahqk@xmkeade having
however, the esen%/f Qwent on |s m_t ed

0
thePe?BOdSBBEFEFEaII SR d® Q@Paggrgﬁéaahe
chl prbdectlieadynwviihtlee lwemkedcet yl acet onate, | ead

sulfate %Hdté Qethi}f& A& Sw_ﬁ@tila)ﬁlo"'%%dfthjéh%emplate
precur sor bt al ned I'n third step can be

5
syntresPzed by EFéW%s}W ‘?ﬁ%%?gl%qfe&ﬁetdhé’recursor may
aCI@rbEe@hbdy BéﬁCﬂﬁSﬁérm&ndﬁrﬁﬂt|mmndmeraedondtsmppate

AndWRPEPTand SRS PR (T2 M tre Yo BErT B Biar A0ty

and S e n1xture t'o
so- ¢cahpddthydprorherdml silirdresi 9 S mq ar 'y ltoSEhél more

fi f? e%ta%abl%otérﬁslé){é*eéox@éodﬂd(l ng;ﬂlS.crd)&t = 0. 5 to 2 : 1.
par ti cul ar | rder

honddehi'2é& %ﬁélPaﬁﬁnﬁ?%r?@ﬂf?( &ﬁ'tlé iehdty & i %o obtain an
preﬁameedeﬁh@toaucttrsiﬁ i xtafie ils q@pd1@§EEV|§|ng

wat %onsgd Leaphat SmGQHPO&flduh@%m;ﬁa@c@%m%%al BhAgbe
compound is prep ared and the acid 15 treat.ed

pr e¥@e$6A pRB¢i 88ENI A PIRCKIT o "teFPLORdGEd “t o
t he resulisafibrmcktucend Fuidherqf thyelnutktermell sgokbesis in

CO”QT'S'%Qf@ag%éphat£§"§$£%‘%éﬁHH%&HH% %n@eggglbed for the

ment - cont ai n g ound nmay preferably be a
uni Ermts Glepi BAY at PP L3N WEIPT raf@ ey 3 gompound
desbb@@b&nﬁ@gdﬁﬁi§Eeﬁ@@t2§fk&ﬂﬂiaﬁanDﬁQeﬁbF@tbshnﬁfin the

EPE&% nt C?Pﬁﬁenln OSSl O ggyﬁpnﬂﬁiéé %ugggﬁg%hgﬂesis
I'n tdq:emdmtmo@r esof:onﬁedembibw sdigffenans faomothptt he the

el e ¢t Q2. | C@Brtﬂcﬁb&r?ﬁ} dﬂﬁﬂ?ﬁ&te@iﬂaelﬁﬂ:ee‘ztbf she my
25 preferabl of the nDI ratl

el eféfPeraty Flégﬁ glﬁeooitt% l€5 1L ?P SgleCt the

preﬁxmnﬂuq;qm ggprtiding on the element to be co-present, so
as to provide an intended precursor (B) having a high
purity. As described in Examples appearing hereinafter,
when the temperature is too high, or time is too long,
the product can be changed into a substance having
another structure such as ZSM-39 (structure cord MTN)
instead of the intended precursor (B).

In addition, as an embodiment of the third step, it
is also possible to use a so-called dry gel method
wherein a mixture (mixture X) of the acid-treated
precursor provided in the second step and the element-
containing compound, and a mixture of water and the
template compound (mixture Y) are charged separately, and
the mixture (mixture X) of the acid-treated precursor
provided in the second step and the metal-containing

compound is caused to contact the vapor of water and the
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silicon = 0.005to 0.2 : 1, still nore preferably
element : silicon = 0.01 to 0.2 : 1. The above ratio
may preferably be as large as possible in view of
the 30 appearance of the characteristic derived from
the introduced elenent. Howevgy, if the ratio is too
| arge, the elenment can undesitably forman inpurity
phase by itself. In the third step, the ratio of

wat esmp Datsd |dddpound. 33 nt laalacws&reaﬁi&ﬂe PLEeCUnEHit that
refer th ar r

mayttpe .temgfalblfye co’ng:ortlmdzwg;‘icgf haﬁo?% lb?%ri eL}%ebc%ﬁor the
VvatQBTFYStaé]l]llImOﬂ tHnt peS@ecoteréd ¢heilnatio - is

t00 SMaliyel trdspedicl HoCuhb boLQPiai attﬂ%(tcﬁ{f Jav'n@hod

a good quality. If the rat|0|stoo ar
pr otiuEti RagF \/318| Pfp&hroREPER-MERt L PREY N 4%1335%’%,nct Kagaku
ratte xfgdihe teryplbat eefeeospound to silicon in the

acid-tr eﬂ'fee%lg&%%lér X0k agaX{s ggggfﬁggl%y be. me?triqode wherein. a

of the
0. 159 5ion pf @y @lﬁrnéﬂérgan*yamm|mr@mm@lspersed

SI litothe aQ:ﬁi-—tth&tkd @EébhrgBI’ eob@éﬁ{&{ all eHeeHlcahe step
co ound éorlco this ratio

I
t 00" SBH EOTY ‘-"Sdlpf’f's ﬁ? 124 %%? a‘?% Je{?Pr‘?%aeWéld dipping,
pr ottt . Yifer |gird edat podi pulverizedeas alesioresi.dermilel drying

anidy B ddiRidcerl 8 evﬁ?ﬂ@@é‘nﬂe%ﬁ@%ué@@ﬁatse%lraﬁq.iylng at

such a process . is not econonic
corfdiF FrifPSE Aydfot KBFHED é%%%%s%*s Righ fempegatprey In
St eygndied. s ame agarduti enduasodescribethdmrl v heedf, i aal

st e@mé@’fo@% qrt‘.pll'seguflf@wféﬁﬁ tg\hc-,ef]feac C%Olgﬂ_ lnﬁt at 50-

cont ai ni.ng an _el enent roup is co-p
t hef0 thifF dtéf, "Prres pblei of Chleﬂt tdHe té’@eqi@aztlég 1s such
synithasithe gadiutiotini & Cﬁ@§hﬂﬁI@b§ﬁ/aﬂB fferent from

that in e S P W.th re
to the T:Aél'npné?(zg%ﬁrgetiaﬁ%&pbe &gt%lne sn}lgbl °g tao%g Rate
sel &P 2@EnHRERBN dependi ng on the el enent to be

CO- presemt the0drgSqgbd REONOAE BHe IMIRNET] tPeednsOhte

;g%ea |ngg%§PQF%2 QHrIEXé fsnge§§nth%1%%ent ngngalnlng
compound to be co- present the ratio of the element being
co-present to silicon in the precursor, and the ratio of
the template compound to silicon in the precursor may be
the same as those as described in the case of the above-
described normal hydrothermal synthesis.

The ratio of water to silicon in the precursor is
different from the normal hydrothermal synthesis in the
adequate range, and may preferably be in terms of molar
ratio, water : silicon =0.01-15:1, more preferably is
water : silicon =0.1-10:1.

The method of charging the mixture X and the mixture
Y may be any method, as long as the mixture X and the
mixture Y cannot be mixed with each other unless the
mixture Y is heated to be vaporized. For example, it is
possible to achieve such charging by a method wherein the

mixture Y is placed in the bottom of an autoclave and a
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25 when the tenperature is too high, or tinme is too
| ong, the product can be changed into a substance
having another structure such as ZSM 39 (structure
cord MIN) instead of the intended precursor (B). In
addi tion, as an enbodi ment of the third step, it 30
is also possible to use a so- cazlled dry gel nethod
wherein a mxture (mxture X) of the acid-treated

pr e%&@lf@ﬁ%‘ﬁ%@ihﬁn@hehéeﬁﬂﬁﬂuﬁée)ID Bcthd® in the middle
el errent- ﬁ:ﬂal ni r%g onpound, and a m xture of water

and R ‘% Cafd 83’68 nd (nixture Y) are charged

separ at elBy, tded adovekeenitibnee firxture Yind stees, it is

act drdd il Y QRUESAN cnBf BYLAErsoR [P SECONAnA Rfpe

and nmet al -contai nin npound i S_caused, t
contZRAL e SpRFSANGE - m%@?naﬁdc?‘ﬁ%oun‘%Scoqteﬁd}lé)tge at least

conp?umdaldmbdﬂngél@aied themeths a@lements tdat3 dromp to 14
tenpl at e conpound i.ch.ha 0 Ny d

crys? YR Zat ion pgg\gﬁg % rgcgegré Igcgm ﬁ)%? \/%oqwretr%ggé’gt (B)
to tern e s sgicht @i gegey gen hetdbiringle. Jihemaide

réJlﬁ:éiﬁOV(%')”ﬁ%t |sQ'H>§@c Z-@OJcbt’eh@Cbi@gﬂk:lhg tsxep to be
Kog e refg re m xt.ure can he

obtaﬁ?ﬁﬁfﬁgﬁ 8Fg H 3 e%bliEech >QUESOT” can be
el ensmvenrgdiimiteg ano MpBuhdpe szep bpee sswbstanaehe When the

aClﬂp 4& n.g[%q: ArECYls S%bqekebaeféol Dawle-é@f?&ml&t&p i#0the
ni as ‘possi bl é ¥ use of ng nati on,

di ppﬁ’rr@sen"é% of atﬁé‘ﬁf&rc é8rrand put azlgd“aég‘er as in the

desi¢atk one[me ng ttdn-beyeoedustlestdyceardyls obtained.

Vacuun1éﬁﬂ9n a%t@&% gﬁ%'” oéglbigogﬁégnpﬁ{éi%ﬁﬁular manner

% erature. In ' general,
aque@%slrsmﬂ |C@r$ei ® fP"@@f ft | YhasRERCWRtPA 5 & ﬁé@éfl@f’eand
it ishsufficid wiehehfieekysheadsyidge at &H-tHBACpliddars are

L 29 D0 pethR N RO ALeRL | 081 FLMI NG, | SUfl) ngh@iotam

t he prod:'l]ct n a crush xture
be obteshediiing tiveg éaVéﬁEﬁa§@bS*é@h%und7W‘%ﬁat’<éPds of

20 letdre int06lin geﬂﬁgéreﬂh@o%pﬁﬁn&ﬁ ¢de deemiatueed by
corrpounrg to be use e kind of the

el enBHt? IREAHGY  conpound to be co-present, the

rati o of Byu;hgeahmwe-mgmmgoned first to third steps, it is

possible to obtain the precursor (B) for a MWW type
zeolite substance (B). The formation of the precursor
(B) can be confirmed, e.g., by the powder X-ray
diffraction pattern thereof.

(Fourth step)

The fourth step is described below. The fourth step
is a step of calcining the precursor obtained in the
third step or third-2 step to obtain a zeolite substance.

Hereinbelow, the precursors obtained in the third
step and third-2 step are inclusively referred to as
"precursoxr (B)".

The method for the calcination of precursor
performed between the first step and the second step
(first-2 step) and in the fourth step is not particularly

limited and the calcination can be performed under
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co-present to silicon in the precursor, and the ratio
of the tenplate conpound to silicon in the precursor
may be 25 the sane as those as described in the case
of the above- described nornmal hydrotherna

synthesis. The ratio of water to silicon in the
precursor is different fromthe ror mal hydr ot her nal
synthesis in the adequate range, and nmay preferably

be idoridEriory KWHdkar f%Q hathgi &\@Eﬂystsééj[&ﬂfhtion The
=0. 01 15: 1, .nore preferabl wat er I con

-0, CHF It H@tyhgjﬁ B?réﬁﬁ?‘ﬁiinbntﬁecH%%r%Y%Fe&h@r a flow
t he SHtaw endy arayobg anyanedRpgen asedesih@s fdi€ the burning

M Xtde & pé %ﬂl@%e Eb?ﬁ%H{lﬁleg‘?ng%erpte m ed ctvgltct:l).natlon in

each .ot her unless m xtu T's” heat ed
vapdhi& &dr Bor "@ﬁ&nﬁ?éyll Putsitpbysibie RopsHdticerdat for

suchthehangipeg by fa anet B Hg woes eéfbéé@lv%nﬁgaltf %r\édlu%tlon ,
t av an a -
plaQﬁQsg?e%@%s%gtaggh?%tgg @#u?gpsg tﬁﬁﬂﬁfgqqtgwgerature in

contal nér contal ni n e m X
m ddfi%e 108att 96F ShESaDt Betlavas Byt tdgemboy eeyenrticonad

flr&kmkﬂa&hl&@s&ﬁ@psanﬁtthén 5§§§%$ﬂf%tfh€¥@a@c%dtQ8 thereby
precursor g a IW%V g zeollte subst anc

Wier a ¢o &naeéé P& Yn% ﬁ?lq%ast %r?@]é’llé‘l?éﬁf’n _

sel G@mwrﬁrt@mt heyebeetatsblf 13 gimoup 200 14 7Q900QpP mére

ot t ur.sQr. o
ggn?§§%?%3b§§CEB§ ng?gdté &Q%é?o%%gﬁﬁ %%fﬁ%g%lyhfrom 400 t

pre@iPsGr (Bf tEesERAIetRIH D teMPeTAtre A§ deep than
be 2@0P€ﬁemhethmphstérmbmpuuﬁdwm%bemottB@ BaeEHESOtorily

can r@%ov%gnVQBEﬁgaé n{P J.atp %td\g)e? Og)e’?:l I tt%eSH%t ;gnce

When t precur sor j ecte
I ay&ryé%f?‘él PEEPBRUTH Bhe bﬁ)rte%éwé’e agd &hderfactant,
in alsadwhataqaﬁﬁelyéﬁhudbéluh @ee sef ek F-2, oA the

i n- bt 15 O course
i lovered subptabee s e S’ A EolSe,
thefé§§é f SF/EP/I-%‘ECI théﬂ'f:ﬂ' emarlsdgy oS shel kesuabhant zeolites

t heant eRat edswi &h @ koxsd laNS¢ %th% fonlthhatepillars
are for)ixg etvveenthe | ayers aring) to thereby

obtain elf‘?%}f(‘_i‘%br% an?yg%é& §Gb§f‘ﬁn€%hv&?@dﬁ§ may
Ki n§§e§ﬁr lerrelp%tl 1 toMmia futg ilsapertedimdnpoutisrean dre

progﬁéﬁﬂa§¥ of the MWW-type structure does not occur.

The production process of an MWW-type zeolite
substance of the present. invention (I) is described more
specifically below, while referring to Fig. 1 as a view
for schematically showing the series of these steps.
Referring to Fig. 1, the production process of the
present invention (I) is a method wherein a layered
precursor (A) to be converted into an MWW-type
borosilicate is synthesized from a boric acid and a
silicon-containing compound using piperidine or
hexamethyleneimine as the template (the above procedure
is the first step), and acid-treating the layered
precursoxr bor051llcate (the above procedure is the second
step) to synthesize a deboronated silicate (acid-treated
precursor (A)). Prior to the second step, it is also
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such processes. By the above-nentioned first to third
steps, it is possible to obtain the precursor (B)
for a MIWtype zeolite substance (B). The formation
of the precursor 25 (B) can be confirnmed, e.g., by
the powder X-ray diffraction pattern thereof

(Fourth step) The fourth step™ i 31 descri bed bel ow. The
fourth step is a step of calcining the precursor

Obta?ﬁgglﬁfetyg égh{JHé“%H%tqgﬁggehth?cgr§$ﬁpt5obe converted

obt a zeolite substance
pr ectif&dr shNEHI ristPs Pates ithicrge éFEE éhﬁsth?r%F%P) Then,
stepaﬁr@1¢m@ﬁtmn¢&ﬂaaﬁﬁﬁﬁuhgérba gseclipsecursprig{ B) "

The @@Qiﬁ%gdt§¥§¢i q% E%%o?gng rg?giég{e §dj %n element-

perfo e Secon
(fireenbasypy QﬂﬂpqqﬁdIﬂ§lﬁ§upﬂ§e§tépn?30ﬁot

part h@ﬂdé@étwylértémntl% aikd thige t@ﬁ\b@hﬁ@t tene CaboRe procedure
perf or nown

Cat ol or R ol T AT ORP) TR EATERRAPPOR Ry Eene-coneaining
per f bayeded nprecimsed (st eboge arbtedureyss erthantbuwrsth

'0”9f@ép?”té’xﬁf&x‘?c§bé‘et%%ssc% 160k tQﬁeFé’E{/"nge&fléé“%ubstance

at'e’ conpound 1 s prese clhation in
t he %?Yl?% %%§@W%é§¥UQE&Fe|PS|§b§P§896033|bIe t hat
for the e posel infe andisdianget Waiexceasi ve diedined by the

p”’d éé&’é‘tl drﬁfberé’Jees%“ro%oﬂch pQSQESQ %r?v&tl?n (1) can be

pred erm ne erature in Iner
suchuged g rJo*'getrf5 t&s c?e@@&ééwﬁelnt éﬁp@at‘éaﬂ%ft deeacti@n,
t henhexy@en, isnd rB}leﬁeU‘deeU.@mbhef ebulcm iengetdied as a

resi due cal t|on ature VA

o of YRR Th Bkt ies sGoR e LETBFE A g the
300 zerbbor, sumttarmeefo@tabhydf bmntheom@dumom pleocess and
the g&t %&%f%éﬁf&?e&a&%eoﬁdhﬁéntP@é\:t?&pccalrﬁ%e at

tenp ate compou not be satisfactori 15

OV TR HerogedoBs oDBes Cte MavAR te
cty3$mbssam¢mnwmuh reay alge dbr oBgnthnsl ¢¢mﬁact1ng with an acid,
di SaQNWQ%@'z)’eoclqtt%e%aﬁﬁﬁg‘éeﬁé@ ﬁ&hé&” é}%ormance

precur sor perfor mance 1 n case 0 cl nation
t he can be obtained.

The "contacting with an acid" as used herein is
effective even if it is performed before or after or both
before and after the calcination in the fourth step, but
this treatment is most effective when applied in the
precursor (B) state before the calcination (third-2
step). Thereby, the production of an oxide of element
that may be generated by the calcination of a by-product
due to condensation of the element compound itself can be
greatly inhibited.

The "contacting with an acid" used here has the same
meaning as the "contacting with an acid" described in the
second step and as for the contacting method, the acid
used for the contacting, the concentration of acid used
for the contacting, the timing of contacting and when the
acid is used as a solution, the solvent and the like, the

conditions described in the second step can be applied.
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first-2 step and on the quality of the resultant

zeolites 20 in the case of calcination of the fourth

step. The tenperature rising rate at the cal cinations

may preferably be 10 mn but is not Iimted thereto

if breakage of the MAMtype st#ycture does not

occur. The production process an MM type zeolite

25 substance of the present invention (1) is
describedmmenpresﬁnﬂﬂﬂﬂweakhbnbetmwllwhaé§cf£5éHrBéMbw The

to %ntfméyéﬂé?gn &eggengt'ca"¥13§ ﬁeéwaecursor and

serl e ste s err
prod@c%?Qﬁﬂ?ﬁcﬁR?ﬁ?&ﬂcetWélcbréeénbelﬁy@hh$$#¢§d)by:¢h£

nEthﬁ@b&ﬁ&ﬂﬁﬁd1§%ddﬁﬁ%r%é 30296§99559ub£fﬁn5é)H&%lng an MWW-
converted inta Re borosilicate is
synt%%%?i%&F?q%ﬂﬁe Nv%ﬁlc g¥pgegnprgcursor therefor of the
S|I|mmﬂsennnxnwanu}omowﬁoundTheseglpy@eeddpr&tuﬁsor or

hexa@@%i&@éﬂgﬂﬂgﬂg%c%scBh@a&ﬁgp §Bea&5{§?§“) ? SllﬁﬁQH' at

procedure is the first ) acl
| ayetRRF BPY EIGSEHE l§8|18§tﬁijcé¥@m(’§% HERIRR conSlstlng of

procedur e 3,5 &,hg ,second 18t ep),tansynt hesd@e lements (in
debo{@%‘gﬁoﬁﬁé{ | 'e‘i@%‘é (3?‘4118{:% egﬁgd eL%llirSloI{dl(u ) tln and

Prior 0SSl
to ckdne Wﬁféhlea”yertéérsr ééuP%@Yl‘#@)db% %&ﬁmc@dwhereln at

i nt oLddee: M/\Yé»‘alrytpefbehesel emaﬁ@n{é hes fidsdrpb&it@R) into the
Then cont a ered precursor, (B) is

t
synt Hedi zed‘ﬁkfergfqun ﬁe288%6? 3fe%a%?]f‘?(£aqc§“p§ﬁ‘dlda
el enent Blgentspesidgcedipoundiusemepdinperidiofe thie present

hexaimidin el (P e mas EH@IE@MI‘% efc(flhﬁm%bo‘é%bﬁdiments

procedure IS the tgh i ep and cal cini'ng

el ement - ddnt aPnfEg2 L85 &g %?e%%ﬁ%ﬁﬁn?%lﬂ§vé86Vén MWW

pr ocedwature clathduihh ast bpdst conermaddte selected from

t errpél?et %le‘ﬁ@%&%blﬁeQOES_@hgt £o Sélpétﬂe;?sf](‘f t]oo hlawlgg tﬂg Period 4

MAW structure i s obtaine ite su éta
whi K EFoefolbtsi REIIBYLE he2PIR oduct i on process of
t he presqrt) |mvmetammoéillcawekxhbstﬁﬂténhadangSaaSMﬁw

cat Q@Hﬁﬂ @ea%ogéemﬁ ﬁna{ef§§§é”§neing% seEecFed from

OXI e of el ement IS generated as a

f comeeaenss bﬁlepeh%ﬁttet%@hfpﬁor%gentwunlphéhe Period 5
zeokniam&mbeﬁamae pbtabaed tabide production process
and (3) A metallosilicate substance having an MWW
structure containing at least one element selected from
the group consisting of titanium, zirconium, vanadium,
niobium, tantalum, chromium, molybdenum, tungsten,
manganese, iron, cobalt, nickel, zinc, gallium, indium,
tin and lead.

(4) A metallosilicate substance for a zeolite
substance having an MWW structure produced by the above-
mentioned process.

(5) A layered precursor metallosilicate substance
for a zeolite substance having an MWW structure
containing at least one element selected from the
elements belonging to Groups 3 to 14, in the Period 4 or

more of the periodic table,.
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not contributing to the oxidation reaction, can be at
| east partially renpved by contacting the zeolite
substance with an acid. By this contacting with an
acid, 20 an MAWtype zeolite catal yst having higher
performance can be obtai ned. TE “contacting with an
acid" as used herein is effectifveTeven if it is
performed before or after or both before and after

the cal cipayi on lwff@d I];Q*—Edd\;\thsﬁrefﬁvetﬁlitlo%§158%§e substance
ectli ve en a

brecibEor £B9TEES SR i @b oR FEAFFae 2

St epFOnTpéréhy, atfkﬁqﬁtxhnﬁIeﬂemEMtaBemébdédOErﬁheﬂE@t

t hat e My e REs OEE ipation of
by- p?odu%t ® meﬁfg%ondensatlgh gf@?hg élg Q?e Period 5 or

conpBoha 7 st? Remiasec $@bdeeat |y i nhibited. The

"contacti 0g) WA hlayerei ¢ e@%@@ﬁheﬁ@t5@§o§gﬁl§§9@ su?ﬁ$ance
mean S " L th_an_acj d" descri

t he fggc%n%é€§%%§gﬂ}%ﬁ:r¥br tﬁéngoﬁPa%gwnﬁf?ﬁﬁWHﬁF

the SEPERIRAHEY Forlaass openedeneny, sehectencimn atheoryroup

of acoms LsethBof Q:rltfahﬁuﬁlqntzﬁg't:bﬁgumt heatd i Q’IJ_oblum,

nt mhen used as a solution
fge €£§ %Eﬁﬁi e Wm kgo ?hgenEﬂndFT”%%%e%eé%%WQﬁﬂfser
in t%}’éo%emhﬁlétre@wéﬁlbezappl,l gdllium? irkhieinpr @Sentand
i nverda®dn (11) is described below. The present
i nvention a |l ayered precursor and a

I 1
zeolite s gh&@yﬁﬁﬁghPESH“B§°§yWﬁ?ﬁ%ﬁQﬁkﬂ49Pt@h§UbStance
pr odien iaarzqnlod:@ssubétanzeohavm@p thce;th@gea?roduced

g&taﬂgaéﬂg@@phghglgggda?#€gg%§d precursor there

of the present invention ese | ayered
precur sorf WitheFaotheEesiipst apea Bt idiisate subddirhrenhaving

to sid iMson stamctheast:oﬂﬂ@mhe@prﬁs Seﬁi %qteafénftf %%Ebeu&an
I stin 4 y

g;og?gﬁgg§'e%gnggg%Fn§i% %%éh? rﬁﬁ%e &Fdo§r8p Pe§roup

and SPRSSHRY REi tiAtaRiwm aneil rdasidim, Fvankadi unt, hetebism,

pr owaﬂﬁdtlamSUbﬁkaﬂQ@ka%B}bk?de%{ﬁm | %@%ﬂgs@e?ra;f’nrg%? ese,
e Soar T PEPREtr aPATER EoriitndEa NP S §8Er FFeat 1y, and
mai Aeé&bodi nents of the present
Further preferably, there is a metallosilicate
substance having an MWW structure containing, in addition
to silicon, at least one element selected from the group
consisting of titanium, zirconium, vanadium, niobium,
tantalum, chromium, molybdenum, tungsten, manganese,
iron, cobalt, nickel, zinc, gallium, indium, tin and
lead, and also at least partially of the element are held
in framework of MWW structure.
The structure code MWW is one of known molecular
sieve structures and its characteristic feature is to

have a pore composed of an oxygen l0-membered ring, and a
supercage (0.7x0.7x1.8 nm). Details on the structure are

described, for example, in Atlas, 5th ed. or can be read
on the internet, the homepage of IZA Structure Commission
(http://www.iza-structure.org/) (as of February, 2002).
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15 invention (11) may include the follow ng

enbodi nents. (1) A netallosilicate substance having
an MAW structure containing at | east one el enent
selected from the elenments belonging to Goups 3 to
14, in the Period 4 or nore ofzfhe periodic table.
20 (2) A netallosilicate substance having an MAW
structure containing at |east one el enment sel ected
fr onkneve etammins dfeltdiwgimedecol@roapsve havidg this
the Peri®thRe 0fcIHE b tzae (@%EbQQéW?' €264 3)14) 0

metal |l osili cat e substance havi n% 25 striucture

cont &t AT hly at> 3% (GHE oBréReRET8BFed £869 t o TQHe (Chem.

gr oupattansi stalng &f 2M4i15anileee )zengoni unmvs/arr&démmB, vol.

ni obj 4y 4@%1@9‘%’3‘&3@%‘%@“% g?EXQgﬁPé‘Q%n ﬁ’) and PSH-3

rranganese

i ndi (Wn S- thateaird 449449)30 [Thp F\Ohé?%llii@sﬂﬁ?‘c%t@vlng the
subs$aneec ey oLt @ ansvlstansei hayd NGy an. MV

stru ure rad ced b t he abo r 0Cess.

Cl% Iéailcere gcr eCl?rasglngefjgl ggi??ﬁ‘@f gjs%fg
for ahez:eeﬂnat@tesmmr@rl@erhéerngdanoMvwv'sxmnu'cxur en.ssaor the
cont @R bWk &rd, e%tr %&%mﬁll@negts§ﬁufﬁf§nf%é¥€ i of 1m0-1

el enents bel on to Goups 3 to 14, |n t
or Tt 9% a& 08 Eheapbave-dascrikyd nqmaraded
pr ecur sorrhnetdldresitieirdat écsdh s £ aaceiod qsatteezaplin e he Mww

subs{ance Haviing 31 %BPC&ngﬁefontfﬂé“'%%é%nt invention

| east one el ement selecte rom el’ene

bel ohlf hot& FrareGFeraze8 in, thatt hee Py Ut Hephass the
nor ef ®f 1 dvhien periifddiac tiahl patéé’inA I a?/er ed p*rjecur sor

net al | osi S C r,a 0|1e ubst ance

havi ng arﬂalla?ﬁ%/ gtr%gfsﬂtgrgg gcgﬁ adhf%fg St aslt e&né’ro"lded
el enent sel ected PPoMihetgretpre consi sting of

titani umd/&i rconi um yanadiven indeyiwy 10 tantal um
chrom um nol ybdenum (sungstesng manganesidun,i KON, weak)
cobal t, ithRei: 026 nc,sgallium indium tin and | ead.

BV O
H+H+ I+
oc:c>o<:c>o
NN WS Do

UlilBSEmm

wwwmmoo

The above "d/A" means that the unit of lattice
spacing d is Angstrom.

In addition, when a transition metal is introduced
into a silicate, a characteristic absorption may appear
in the visible to ultraviolet light region. Whether the
characteristic absorption appears in the UV-VIS spectrum
can be an index of a fact that a transition metal is
introduced into a silicate framework. While the position
of the absorption band may change in various manners
depending on the element to be introduced, but in some
cases, the present invention (II) may be characterized in

that there is an absorption in the region of 300 nm or
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(8) A layered precursor netallosilicate substance

for a zeolite substance having an MAWW structure
produced 15 by the above-nenti oned process. Further,
there is a netallosilicate substance having an MW
structure containing, as an el enent other than
silicon, at |east one el enent 2lected fromthe gr oup
consi sting of titanium zirconium vanadi um niobium

20 taBkakym p§ﬂ9€ﬁ%lm5{b%‘ﬁﬂ%@ swegs.tcen
manganese ron, cobalt, nickel, zinc ga i

i ndi um {1'R %\?%er? RF SRR Yert opr &feMUB) Yp?hé?‘éhr%e
netabbe;hhtea¢@n 1415 tlen ceh ahraviteg iz VYV she UKRDIrpattern
COﬂEﬁbQéQQ, I iy & roﬁ?ﬁﬁlégééfa %h%%?getlgh %%@@érﬁ”ﬁ% the

el enent sel ect ed Wp consi s g
tit AAY BRI ZPFROMT 10N ﬁf%ifna?d} oY KYEBi Gﬁ?ll angapgignce is
chtrasrrbum lﬁllztb/@dﬂhﬁﬁ zulngs-t efie EBPEBESEhe liPdred
co e z i um n

SL:%CuP%c? Iééfas Hé’]éjr]’i aﬁ tyl‘ig}ve{utgogl éI&h‘t 1§r€h%r }érlzed
30 LA thakeWes kprbefcwrsthaﬁcttaﬁefOIhewsngu@;@f@a@w
MWk st epg, of known nol ecul ar  sieve structures and

its characteristic feature is tqQ_ have a pore _
conposed’ %?f >£Rﬂ§??u¥ ﬁ@ﬁb@ﬁéér?Fﬁbonaﬁﬂn%ﬁ provided
supercage (O. 7x01ﬁ%]léydn@d pPbetarksrofiot hewist twmd Wedlite
are 35 descri bed,. fu. gxanple, in Atlas, 5th ed. or
can be read on t%e I nternet, 'the honepage of |ZA
Structu nn133|onre@ﬁFﬂHe/}RﬁﬂPF%§¥structure orgl)
(as of ﬁ b uqr% 200 - 34 Known exanpl es of the
noleculq §|¢v§ avi g this structure include MCM 22
(Sci encq,; Yol g264, 1910 (1994)), SSZ-25 (European

Pat ent 231860)0 gTC};I(Chen1 Mater., Vol. 8, 2415
(1996) amdsl+ Phys. ghem B, Vol. 5 102, 44 (1998)),
ERB- 1 ( Eér.opean.Patent 203032) and PSH 3 (U. S

Pat ent 449409) 0.Fhe mol ecul ar sieve having the
structuré-8odeOMMNN can be identified by its
charact ePirét fcOpatten on the X-ray diffraction
(hereinafter sinply referred to as "XRD'). As for the
10 XRD ppttsipledior exanple, a sinulation pattern of

1 TQ 1 The present invention is described in greater detail
below by referring to Examples, however, these Examples
only show the outline of the present invention and the
present invention is not limited to these Examples.
[Analyzers in Examples and Comparative Examples]
Elemental Analysis Method of Zeolite Substance

A sample was weighed into a Teflon (registered
trademark of E.I. du Pont de Nemours and Company) beaker
and hydrofluoric acid (50 mass %) was added and
dissolved. Pure water was added thereto and the
elemental analysis was performed using a desk-type
inductively coupled plasma spectrometer (JY38S)
manufactured by Rigaku.

Powder X-ray diffraction method (XRD)
The powder X-ray diffraction pattern of a sample was
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can be avail abl e on the above-descri bed honepage. The
characteristic diffraction pattern in the MAW

structure is shown in the Table 1. The present

invention (Il) is characterized in that the

structure has the 15 followi ngsdiffraction pattern.

Table 1 Powder X-ray diffraction lines provided by

MAN structure d/ AOrelative intensity (s: strong, m
nedmaasumedmbﬁkgsiﬂi Ehe(fdikbwﬁthap@a@aSusSaBd @oﬁdftions
6.2 0.4

0.2 s Thé g%gu$ iﬁwﬁggﬁg th% t he %It o%lyg%% %%Paratus
20 Bpdci Ay @a?sSQ%ﬁﬁﬁ?(ﬁﬁmﬂﬁﬁyaddition when a

transi ti REqIBE fbn | Sol UL O0MGRA a1 8485 hAGLErof

characteristic absorption may appear in the visib ?e
to ultravPedEtion gURI Gk WeRRBA t he
charactegistic fsotptjon appears in the UV-VIS
spectrun1255caﬁﬂge an ?ndex of a fact that a
transitidpameind fated RY/odmeee into a silicate

fragewppl; o Wi | ¢ 418 HOogidd o 5 oaf b@@t@l@zﬁ%@{w@ BaRA

may change | n. vari ous nanners dependi ng

el ement T®epel ??ﬂ?%ﬂﬂﬁﬁaylﬁﬁh;elﬁb§8ﬁ€tleﬁségec¥¥ﬁﬂ of a
presemplée nvantmedsddd by e fchaeaegtelecedon méfhod by use
t hap ct el t in 300 nm

or 0% 5Efe CroEL AR AP Mld: AR [\ hOC bR BToRE Ve,

The Iaye$@Ha{ﬁ%kﬁnwi;SQQﬂV4%¥SNRMPF?E@m2é9¥|YEﬁSO mfd. by
subziRBf EBERKO b &pdsy characterized by the XRD

pattern %Q%]Ie I%er}tThrean(éq(h?ar Q%BGEbﬁt ic diffraction
P

pattern o “ecursor "For an MAWV t ype
zeolite %U@@@%WﬁxwaﬁﬁrhﬁﬁoerihaﬁheliagteB@SOAn one

aspgghmpider | ayesdation of MWW-Type Tin Silicate

[Preparation of Borosilicate and Acid Treatment]

In 684 g of ion-exchanged water, 243.2 g of
piperidine (mfd. by Wako Pure Chemical Industries, Ltd.,
purity: 98 %) (hereinafter, referred to as "PI") was
dissolved at 25°C to prepare an aqueous piperidine
solution. To this aqueous piperidine solution, 165.8 g
of boric acid (mfd. by Wako Pure Chemical Industries,
Ltd., purity: 99.5 %) was added under vigorous stirring.
The boric acid was completely dissolved under stirring
for 30 minutes, and thereafter 120 g of fumed silica (Ca-
o-sil M7D) was added thereto and the stirring was further
continued for 2 hours to obtain a mixture of 1-Si0,
0.067+B,0, : 1.4+PI : 19:'H,0 in terms of molar ratio.

This mixture was transferred to a 2 liter-Teflon-
made autoclave (i.e., an autoclave having a Teflon-made
liner) and stirred for 120 hours at a rotation speed of
100 rpm at a temperature of 170°C. After stopping the
rotation, the contents were cooled to 25°C and the solid
product was separated from the contents by filtration and

washed with ion-exchanged water. The washing was
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precursor of the present invention (II) is
characterized in that the precursor has the

following diffraction pattern. 10 Table 2 Powder

X-ray diffraction lines provided by |ayered

precursor for MAN type zeol it g7 substance d/ A

relative intensity 27.6 2 ml13.5 0.5s 12.4 0.6

s 11.2 0.6 s 9.1 0.5m 6.8 0.4w 6.0 0.4 w

4. 5erpagaq wptgl theopl o8, ghe waShing [vEBiHwplhesames? or
Thae gyLsenthd rnart bQIﬁahﬁe&e§§Ii@e§irédhc9! Qﬂiserdrd.@daialt a

be|OM/b referri_ng ..o EXx wever, thes
RS e 0 R BRI R R sdrature of
|rnﬁ9ﬁlcbn dkidht mesppreseat 1i gvehtilon tgimetbtaimededolid

to ﬁﬂaﬁﬁx%tEX@mle%f nfApatyzels o Eples akd added so as
Co tive El enental Anal ysis Met hod of

%egﬁéetaeéa%v% s IR U0 OF FOPI nfor 20
(regnstere@ftbmadegatbmpiefidn ol Pantacdel Neratmeéndndthe

Comany) dueakabg APdehyOEolldprids a6 (80 Tasy %

wat er 'was ad .
théaeétpermr@hefzéoefﬁnémaweraﬁmw s Wi$ pedpsr fagio of
usivigod /daskcoyper tﬂﬂgcéélfﬂ)«déhdﬂdﬁiﬂ@da%ﬁdlcate A) was

spep%&gqete%u%%YQS g@nufactq%he poﬁbe%a mder

i'ffraction
d|ﬂﬂﬁ@emﬁdnsséﬂﬁepﬁoéﬁchrs%ﬁmﬂe?ﬁmﬂ;trx§6acnéa9@rédmby/l

US i bﬂ@eﬁohboﬁbnGOagpﬁéé@Lﬁbfﬂ“tﬁ§§¥$e5%0@§ a temperature
App WrngthSwer Zzgtrealysth%naclo Sfallsét IDgaof the acid
treatment, the solid obtained by filtration was calcined
at a temperature of 600°C for ten hours. The molar ratio
of boron/silicon of this solid (deboronated silicate B)
was 0.0017.
[Preparation of Sn-MwW]

At 25°C, 14.5 g of PI (purity 98 %, mfd. by Wako
Pure Chemical Industries Co., Ltd.) was dissolved in 30 g
of ion-exchanged water to thereby prepare a PI aqueous
solution. To this aqueous PI solution, 1.99 g of tin
tetrachloride pentahydrate (mfd. by Wako Pure Chemical
Industries, Ltd., purity: 98 %) was added under vigorous
stirring. After stirring for 30 minutes to completely
dissolve the tin tetrachloride, 10 g of the
deborosilicate B having a boron/silicon molar ratio of
0.0017, which had been prepared in the above "preparation
of borosilicate and acid treatment", was added and the
stirring was further continued for 2 hours to obtain a
mixture of 1:8i0, : 0.033:5n0, : 1-PI : 10-H,0 in terms of
molar ratio.

This mixture was transferred to a 150 ml-volume
Teflon-made autoclave and stirred for 158 hours at a
rotation speed of 40 rpm at a temperature of 175°C.

After stopping the rotation, the contents were cooled to
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nfd. by Mac Sci ence Conpany Radi ation source:
CuK(err) ray (1.5405 Angstron) 5 Condition: Qutput
40kV - 20mA Range: 20 =5-50 Scanning rate: 2/ mnute
U traviol et visible absorption spectrum nethod (U V)
The ultraviolet visible absorpjt on spectrumof a 10
sanpl e was neasured by a di ffuse reflection nmethod by
use of the foll ow ng apparatus, and conditions.
Appas at usid IABCAIV/iI Brepactr waet €&pdk S563 N tbm he

N h n u 200 500 nm_15

St o P Y YA T R B A ¥ D Mg

Pr epiril i oifhsf waRhiTgpwasi ﬁeseat%@tlent{l?r@mrpsﬁ iadh tdie
Bor\ﬁ’ééﬂirﬁg?ltv%t@ld b/é@aﬁe-n?e@%r@ggi I 984 1 Ofobtained solid
i on hanged t.er gerldlne (nfd. by
Vs B GRSeEaed Adust FroarerBrC SH PO, And egbart of
% tlersinaf treoducef grsedsed as éiPéér)pMSfcdi sl ved

at 2G4 emiRPar §nan -BAHERNS, PbPe{ﬂié" srbelléoaf&db% whe

this aqueous pi peri di ne sol ution oric
aci P¥THREd FPondlko hptre ehef E%‘FWWGH%% 600°Cy. , As the

purfingl 99 teridedwasoddded mdxewwwgmr Gdhish Sstmwdart@ w35
The @é)arlncea‘f”‘c' %g‘(l‘@smwn’@%sée{¥nd évt-ted 61 tlnf/SlllCOIl

stlrrln m nut € andt erea
furf@mlasn IG3¢d o ©4- 0003P| aMID} B0 raﬁﬁ:pe]enqqreml@rapr@tlo of

theo 41, Ras gt hebs €ontémubeded Gfad? 1Wr§>otrﬁted into
obte}én a g%uxture of 1S 02 0.067B203 1.4-Pl H20

ﬁtil ar ratio. 30 This mxture was
t ransf erhed XR® @a2tertheandefV ospeataden aft ddleatdus obtained

(i .8in sairll@att%cla@éeshawhngnaFch_?flprhrraacge IJe's%%E)u@@gy In
rotati on sp eed

stirred for 120 % é;l E
at &% é?ﬁ?erp&tt&reénoft 90eL T AFRTT ISR ol %%gsthr?@n in rable 1
r otvatiadn watshehaoatent $stwée etcodle MWD 36 anduthere was

solidk 3p iR gductng@Eeswaé - fif Orqgé?)efgg %tne%é by

filtration and W th I on-exchang wat er .
wasHGRgIZed 137theepeatiel Yht330 tHe FH 168 Syhat was found
wastiiatg avatlemsheaaper® of the tin was incorporated into the

framework.

The XRD pattern of layered precursor for the tin
silicate is shown in Fig. 4. The diffraction pattern
group shown in Table 2 which is characteristic to the
layered precursor for the MWW type zeolite substance
shown was recognized.

Example 2: Preparation of MWW-Type Zirconium Silicate

In 15 g of ion-exchanged water and 5 g of an aqueous
hydrogen peroxide solution (mfd. by Wako Pure Chemical
Industries, Ltd., purity: 31 %), 7.2 g of PI (mfd. by
Wako Pure Chemical Industries, Ltd., purity: 98 %) was
dissolved at 25°C to prepare an aqueous PI solution. To
this aqueous PI solution, 1.25 g of zirconium(IV)
butoxide in l-butanol solution (mfd. by Wako Pure
Chemical Industries, Ltd., purity: 85 %) was added under
vigorous stirring. After stirring for 30 minutes to
completely dissolve the zirconium(IV) butoxide, 5 g of
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| ess. The thus obtained solid product was dried at a
tenperature of 80C and cal cined at a tenperature of
600C. Wth respect to 1 g of the thus obtained solid

5 product, 30m of nitric acid of 6 nol/1 was added

so as to effect acid treatment,at_a tenperature of
100C for 20 hours. After the conpletion of the acid
treatment, the solid obtained by filtration was

cal Cdi@ledr@élﬁ.cd’cﬂdmﬁfv&tnlgr a abrSQ(D@lIL@&oﬁ efmorwwﬁatlﬂﬂeaf

il cgn of. this_sol
(debor%ﬁ% Jﬂ{& |cga}J e% pﬁrﬁﬁﬁn ?T‘F]Je? i 37 added
respdied the 1sfglrdﬁf1rtq]efatShLﬁgrtbbracnewsmcﬁ df qor GUtturs to

30miloofa v T inkiaGird Qff G.88b/ . e ndgded $01a851 10 15.8,0 in
effect_acid treltrrent at a tenperature 6f ~100C for

20 hothsS % ¥ Fhe dfsl etion of the acid 15.
t r eat nrentThishenisghirg obisaitmedsbyrfedittata orbOnvasl-volume

cal chdeton afade taee%%&%w enQf 5999%5 Of o f eﬂ: dé“%usfs The ,

nmolar ratjo of boraon/silicon of I's soll

( debo? Tt ¥y SRS sfe 4B) TPRa&T 02 obAMPe Y T Bk i0R “6F
Sn I\A/ﬂMeQOsh%tpEﬂS'@ thé. TogaefoR) {}pélrctctxyt&&s%wdffed codded to

I S
di sso? vedaerf %%llfi ?gﬁggégh%%e%e%ﬁd o merte y
prepRRENt big éédwats@nu@n@nwa%ﬁcﬂ mzstfaqumwcmlanged

sol urd gy, 1. ’19% gza%fhltnlgnwaﬁet:é %‘{%’cﬁ l%&ﬂer’ér@ € the
naustiri e

pur (437198 93 ke SRGABA. Gnr 197 Gor GRS Q1T Ppined solid
Af t evraduiaty iweg fderie80afi AUt espevatwmplet €0 C dinsisokleined

t he ﬁdf‘f@“ﬂ&ﬂﬁg Qi detehBefallird Noe 6Hﬂxﬁ(xﬂAs'QﬁEef§nal

havi n oron/sjlicon nmolar ratio, of )
had FAPEdCtn EReMYBobere p?le‘ii%ﬁ%‘%“bﬁléec&fte Was
bor m&am& amth isc MWt tept neitdonivas saddedchtantatihe

sti rglﬂgam/fswltlh% ﬁemswg@llé Ye ?o qutsr 61td080bt ain
a mx : H20 in

tur
ter rﬁoﬁﬂnﬁsrf&l&onr Qﬂl@rr Tﬁ'F%O n?&t%'roé’ l\ﬁas at“tdaﬁ§f BPled of
t o aibSdbmiuny charged3fadel hosrpmie alltiorloatdeapgoduct .

stirred fQr . %%%RB%%@%IQ %§ oéﬁ?g %%vseo%%%ccéfnlﬁ% EPMcate,

at a tenperature of oppln
r ot dth lftfﬁélcééﬁf‘eﬁwewe?léo"érbollfe&athie l was recognized.

In the UV spectrum shown in Fig. 5, absorption was
recognized in the region of 250 nm or less.
Example 3: Preparation of MWW type vanadium silicate

At 25°C, 7.2 g of PI (purity 98 %, mfd. by Wako Pure
Chemical Industries Co., Ltd.) was dissolved in 15 g of

ion-exchanged water to thereby prepare a PI aqueous
solution. 0.68 g of vanadium compound, vanadium
oxytriisopropoxide (purity 95 %, mfd. by Aldrich Co.) was
added to this piperidine aqueous solution under vigorous
stirring. The vanadium compound was completely dissolved
under stirring for 30 minutes, and then 5 g of the
deboronated silicate B having a 0.0017 molar ratio of the
boron/silicon which had been prepared in Example 1, and
the stirring was continued for further two hours, to

thereby obtain a mixture having a molar ratio of 1-Si0,:
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- 38 25C and the solid product was separated from
the contents by filtration and washed with .
i on-exchanged water. The washi ng was repeated until
the pH of the washing water becane 9 or |ess. The
t hus obtained solid 5 product s dried at a
tenperature of 80C, and a part of the solid product
was used as a sanple for XRD neasurenent. The
renmtli fdérvgl; the-BDI i d@prpduct was cal cined for 10

hour s atTﬁ1§eﬂ?%%&gé“ﬁaﬁmfr%%ggeré%dtQS figelml %Plume

i nt ended product in-silPcite

obt 3PhEAN-THHS AR AAYE ﬁnﬁl Stirsadefnndla hours at a

ti ntsthattom speddrod atol Q‘p@tf al. @Zéeﬁggrf@tf’ﬁé 06‘1?51'}5 €on
of tin charged

| tl 01l
m”ngf%%%‘r%‘g?%mogo LR Lghoalibe, CYRESKED et ardpled to
and2®RE s&p‘@ét‘?flﬁn%ﬂ%@r@ﬁwtotwal pedard®ed i frem | ilat e
ar eccSII‘Il@é\ﬂﬂté rbfl&1t&a&ﬁ@n3anee§9§ﬁéavﬁwh i:gn éi@a&%@d

attern dlffractlon i nes shown iIn
am TRt s cHYF &St MéSt GePREERAVMRYHE 19 u@i Wfe the
waswa s gy v artet: bler¢atnlee9UVrsp)est,r urrrh@btsmji)téwhl\doﬂs‘a solid

recoanized 4y 148 J£4i:04 QémgéQ?QQ%QR?%%@§° 40 dBS 1 cined

found 20 that at | east a par
i ncorpoththarises @héempfaaﬁﬁvxié@ kof TheO %RD et ttdven ffnal

I ayﬁﬁ‘t&d’lCFHCE(pﬂcﬁﬁertf ont MWt tfpe STah £t 8 | S IShQWR KW
FI\(_;J\% e diffraction pattern group shown in Table
iC

|s characterlstlc to the 25 [ ayered precursor
for the TSy FRDz paLtitesnsabstimcrbowhoemagdsim silicate,

recﬂgsnlcﬁ&dfra{E)tdlaS}N ¢ i2esPERO®RA al h Ofa9fe hWa-(%V%tco nlﬁgd
Zir m [ | on-exchanged water a
ﬁg%h%n U?qlf’ ousruﬁydrgagﬁpbé POXTHe SE WG ﬁ'indthe

by WJ(PIPlSPrfe 2GRemimcak B@s¢ndustries, Ltd., purity: 31

% ,Ccofn tafvePExGRbde DY p NS gqfe'ﬂw%alt e_vapadium
I ndu.slt.ri es, Ltd., purity: was I'ssolv

t o Prefa€ an aqueous Pl solution. To this aqueous

Pl sol uth enxtiraswgsoprepacahiimdhd sadnmst axnderi Bs in

1- bistanale %0|Hkﬁogh£§ﬁﬁlxﬁﬁ&é¥%§% RY& %%5 tgag 150 ml-

Inutrles urit was a
d %ume Tef& on- mage autoclave 'and stirred for 132 hours at

a rotation speed of 40 rpm at a temperature of 175°C.
After stopping the rotation, the contents were cooled to
25°C and the solid product was separated from the
contents by filtration and washed with ion-exchanged
water. The washing was repeated until the pH of the
washing water became 9 or less. The thus obtained solid
product was dried at a temperature of 80°C.

In the XRD pattern of the above product, the
diffraction lines shown in Table 1 was not recognized,
and instead, the diffraction lines shown in Table 3 which
can be assigned to the MTN structure was recognized. It
is considered that the layered precursor for an MWW type
structure was converted into the MTN type structure by

conducting the hydrothermal reaction for a long time.
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vigorous stirring. After stirring for 30 mnutes to
conpletely dissolve the zirconium(IV) butoxide, 5 g
of - 39 deborosilicate having a boron/silicon nolar
ratio of 0.0017, which had been prepared in Exanple
1, was added and the stirring was further continued
for 2 hours to obtain a mixture of 1Si02 : 0.033Zr02
: 1-Pl : 15H20 in 5 ternms of nolar ratio. This

m xture vEesbla ansfx®RDr adnke afl60mphr¥olweEExample

Tefl on-mgde autocl ave r r..158 hours at a
rotatlon1g§§g¢6of 40 r%2g5?$é %gﬁ%égéﬁﬁre of 175C.
After stoppsfigithe rofation, the contents were cool ed
to 10 25Csapd2the sol gd product was separated from
the contentssby filtsati on and washed with

i on- exchahgéd40wat er . mThe washi ng was repeated unti |
the pH of 4t #&79washi ng wat er becane 9 or |ess. The

t hus obtaﬁn%@8§olld Broduct was dried at a

tenperatu e’$7°80C and calcined 15 for 10 hours at a
tenperatu eg 3600C. Bs the final intended pr oduct
an MAM t ypé, 3con|un?5|llcate was obtained. This
MAV t ype zirconiumsilicate had a zirconiumsilicon
nDIar ratio of O 015 and a boron/S|I|con nDIar ratlo

i ncommrroan@dmant @yhbeegn@dru@thocipt heXRD pat t ern of

t he abov -Gani iLicat t he. d|f QCtI n
shown |n%$ 2Iseei %gégr cégnsﬁeﬁpurﬁ %ée ggécky ﬁ?ko
shonrien Ohiegiicsl Zpdusprien Gms, Itebagniasediisgofimed in 30 g

regkﬁﬂlQﬁﬁ%QQhﬁ el \/886r €5 @ﬁ@¥5%¥3ﬁ%ep5&%pﬁr§&'Qaueous

of pe va ﬂaluma’\gcat 1 %

(purf?y n@b %EF?QH%? (ﬂﬁ5995%ta AGst PPESEY 95
%L D). haswdkssﬁhvedchemﬂdhx;Rﬁﬂustmneexcbangedd ) was

e ?arddtte thet gy PLeRgiods Lo RALEA GRS YihBRoul: 08

g vanadi um conmpound, vanadi um
oxyﬁFﬁF§&Bﬂopo;Paet?bﬁ??T?YbSlﬁ%hQH%}aq§}QAWéF|EﬁmE%e§ely
was hyaddegzed thier pspiertihqef agueous nseledt i andupten 10 g
V'Q%EOQ%e gbbbEbAgtedhg; ¥ WMGETR gugd g@gr r?tlo of

conpl etely di ssolved wunder stirring
andotﬁgﬂ 506 Bpethgron/51llcon which™ had been prepared in

Example 1, and the stirring was continued for further two

hours, tto thereby obtain a mixture having a molar ratio
of 1-5i0,: 0.033-T7i0, : 1-PI : 10-H,0.

This mixture was transferred to a 150 ml-volume
Teflon-made autoclave and stirred for 15 hours at a
rotation speed of 40 rpm at a temperature of 175°C.

After stopping the rotation, the contents were cooled to
25°C and the solid product was separated from the
contents by filtration and washed with ion-exchanged
water. The washing was repeated until the pH of the
washing water became 9 or less. The thus obtained solid
product was dried at a temperature of 80°C. With respect
to 1 g of the thus obtained solid product, 20ml of nitric
acid of 2 mol/l was added so as to effect acid treatment
at a temperature of 100°C for 20 hours. After the
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deboronated silicate B having a 0.0017 nolar ratio of

the 35 boron/silicon which had been prepared in

Exanple 1, and the stirring was continued for

further two hours, to thereby obtain a m xture

having a nolar ratio of 1Si02:4> 40 - 0.017-V205 :

1-Pl : 10-H20 This m xture was transferred to a 150

m -vol une Tefl on-made autoclave and stirred for 15
houeemptepion gtfattihen agided reptaontpnthe ool bdpevdined by
of A¥BGradid s %taQFé@Jn@zGl thear eEAbLPRrut LY AN Stor ten

led t olid t
SepiParEu 17 GMTIDY EBAGAr SRy IFPERAL f b7 britF ittt
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Unt{l%&hfunp)éﬁ cy?uso :"%%hgng gg&e&age(?ab'%? othI{eesh%lar

he t hus obt al ne was dried a
t enpRt iR Rl hﬁrosd@l&ﬁeoeapéu hBds setidovaput LG8 a
t enper atin ectf X@0Gathsrhhesf tnal thh%t@lﬂ@@ﬂn&f oduct,
di Si,lLi was . obt ai I
XRD pa 1iéleéryre;ll el{g%ogéf\%anaﬁilﬁ?n %Hl?%a? own fél t“ﬂa%le 1
di f¥3 sy zess sﬁﬁmh?nUTabpécurmsth%mngm Zdgborption

In he ltééocgtaﬁcz@dumn aBsorp h@ﬂ &@fz;@crgrag%ééﬂ t he

e LR 1on. of in
m)@.@ﬂr_eerepared in the sarre manner as in
Exanpl e 53, 2%'”"‘3: LRSS | xEuLge H}f‘“&éé{éﬁdcdér}%t% ](%%rlty

m - vol une Tefl'on- ma e autoclave and stirre
hout3 &t M. SYatiedR EPEedCBeE™iert phedits & kasmber-at ditd - )
of W¥SGdded ter asit appiengst helﬁei@ztl@ﬁ 2 the £ dderkixEhanged

wer to 2 n h pr.o t S
Sepvgarig?opdaqgjr olmt%éc §g8%%)g {‘ 8%1%3 ??rgﬁrolﬁc a\lgg wesh&d - °Y
\MtWﬁK%ﬁﬁ@%tﬁ%ﬁ@@@alméﬂéﬂStqh%SWé%hdﬁgxhds r dpeatregultant
untmixﬁﬂ&a QHSOfsttlErQedV\@abl BY MedefedesSAEs TP com@istely

The t hu ta| | oduct dri
LM 8 R0 04b% BE eSSl e Gt eate and
abo*u}hae st ionhet untﬁna@mumxrwm bsyhm ineatabbe with

1 Vﬁ¥ﬂﬂ3§ed*§éﬂé&ha§q and then the stirring was continued

~for further 30 minutes to thereby obtain a homogeneous
solution. To the resultant product, 9 g of ion-exchanged
water and 10 g of deboronated silicate A having a molar
ratio of the boron/silicon of 0.0217 which had been
prepared in Example 1 were added, the stirring was
continued for 10 minutes. Thereafter, under stirring,
water content was vaporized at a temperature of 100°C for
three hours, to thereby obtain a solid mixture having a
molar ratio of 1:Si0, : 0.033-TiO,.

This mixture was transferred to a 5ml-Teflon-made
beaker, and charged to a Teflon-made autoclave, to which
1.5 g of ion-exchanged water and 2.5 g of PI (purity 98
%, mfd. by Wako Pure Chemical Industries Co., Ltd.) had
preliminarily been charged, so that the aqueous PI
solution was placed separately, and the reaction system

was subjected to static heating for 158 hours at a
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and instead, the diffraction lines showm in Table 3
which can be assigned to the MIN structure was
recogni zed. It 1is considered that the |ayered
precursor for an MW type 35 structure was converted
into the MIN type structure by conducting the
hydr ot hermal reaction for a Fofd tine. - 41 Table 3
XRD |i nes of Conparative Exanple d/ A relative
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ek 8L PARECRNERTEET | MISTA1 P OR e [PRop cihs Tneal Ehe b
di so6l v8e WasBONg water dpeesiwhangad l\ﬁ&tser Tbet hbrebgbtained

pr epanedapkPbdagrepss dJ.SPécUta{@rh t%n%e&a%rteebﬁsab@wl With
orthotitanate

%
CherPERF S nitstr§e6t Gote 14 iz 86 20048 PEORRPE, 100 mL
Pl aquedm$isobuidoufUhd&ﬂJM1gQEGU$ddsﬁ|splag tdheffect acid

tet E@QH‘%MEnQVSQOQ' E S Qﬁ”ﬁé)%t“é' Sforh!@r Hl)%ffgd After

under stlrrlng m nut es t hen g
deb&P6nSPBRLE PP%a?% ???uﬁﬁ%ﬁ;?¥Qﬁﬂm§PtraFP8 §plid obtained
0. 0&&7f®ﬂttbelbmrwwﬁsnéldxnbdMuﬂﬂa haﬁpbeeﬂupéeparedo C for

£ urgl% HPLe g‘cb éjlfc%g(}?t SDttlar rnI 9 fW%%lCQHIC ?Sg p?cgduct of

"hour s, here obtaln a mx
hav M- ayael hitanes bligftels @21e 0od33Trerio ¢fp

10"'%@taimhfﬁ/§11(lék5& d\@stﬁlrsaﬁ@fhﬁft&%@ EQtanaanglcate was
Tef | on- ma aut gcl av %nd Stlri 0£
hou soigga and the mo ar ratio o oron/silicon hereof was
0.0018.
In the XRD pattern of the thus obtained
titanosilicate, the diffraction lines shown in Table 1
was recognized. In the UV spectrum thereof, absorption

was recognized in the region of 250 nm or less.

Industrial Applicability

As described hereinabove, according to the present
invention, it is clear that, according to the production
process of the present invention (i.e., process for
producing a zeolite substance having an MWW-type
structure), elements having a large ionic radius, which
are difficult to be incorporated into the framework, can
be introduced with good efficiency, as compared with
conventionally known methods for producing a zeolite
substance having an MWW-type structure, and a zeolite
substance having such an element in the framework and
having an MWW-type structure, and a layered precursor
therefor, which have been heretofore difficult to obtain,

can be obtained.



20 rotation speed of 40 rpmat a tenperature of 175C
After stopping the rotation, the contents were cool ed
to 25C and the solid product was separated fromthe
contents by filtration and washed wi th ion-exchanged
wat er. The washi ng was repeated until the pH of the
25 washi ng water becane & or | ess. The thus obtai ned
solid product was dried at a tenperature of 80C

Wth respect to 1 g of theatMyus obtai ned solid
product, 20nl of nitric acid of 2 nol/l was added so
as to effect acid treatnent at a tenperature of 100C

for 20 h er. - | O t '

treat nent TeRALS5T iR &P REA RS by o PN aesRe
cahtaindtgast ddaenpaiakilrcf s608& ddifrienthehellésentiso
t hereby obtain an jntended final_product of Type
PPEHDET F%a%ﬁO@PST#et%?aer POP%?M% T of more of

betamiiemtghid con of this solid was 0.0233. The nol ar
rati o of boron/silicon of this solid was 0.0018. In
the XRD pattern of the thus obtained titanosilicate,

the diff j ' h [ VR sn
recog%rzég&ﬁkﬁﬂ?%%ﬁ%%téﬁ%%??ﬁﬁ?%ﬁg%ggé,aabsor%:Fgﬁure
tonvaishihgcagnicaed orme ehemerdgiseheofe? Fommler el essnts

l.e 5; Preparation_of | type titanosilicat
IS 5a Errbtaay A o3, B} 0 Briee: oBurigre of the
ethetiid apate (purity 95 % nfd. by Wako Pure
em cal Industries Co., Ltd.) 15 was added to an

aqueous solution of 2 g of ion-exchanged water and 1

g of Rhyd | ( ' %
Bure OhohERIPEEONIEE AHchipd balind] h bR, pifiRure
pboxtaimdngest sieast eshd el eBéhtmsepliteed dras the group

conpl etely _pronote the hydrolysis of tetrabutyl

GPETo N2t 1AAT S PHEC 0 cYFRASR (HORHm tantalun,
BRF&NIES By Jddeni®aciuhgBter,t hanbdisegenrigr exbaes, and
then the stirring was continued for further 30

m elttles zinct el ébyn.obndiwa thondfed€dtds sol ution. To
the resultant product, 9 g of ion-exchanged water

and 10 g of deboronated silicate A having a nolar 25
rati o4of Atrietabbosil/isate copstbnfe 0217awheall thashkdstence

having an MWW structure produced by a process comprising the
following first to fourth steps:

First Step: a step of heating a mixture containing a
template compound, a compound containing a Group 13 element of
the periodic table, a silicon-containing compound and water to
obtain a precursor (A);

Second Step: a step of acid-treating the precursor (A)
obtained in the first step;

Third Step: a step of heating the acid-treated precursor
(A) obtained in the second step together with a mixture
containing a template compound and water to obtain a precursor
(B); and

Fourth Step: a step of calcining the precursor (B)

obtained in the third step to obtain a zeolite substance.



prepared in Exanple 1 were added, the stirring was
continued for 10 mnnutes. Thereafter, under stirring,
wat er content was vaporized at a tenperature of 100C
for three hours, to thereby obtain a solid mxture
having a 30 nolar ratio of 1Si02: 0.033Ti2. This

m xture was transferred ¢:0-a 5nl - Tef| on- made beaker,
and charged to a Tefl on-nmade autoclave, to which 1.5

g of ion-exc it a : f Pl it
oh i B VRRS R B CREs d RIS Bs7t Ltk fyrance
hadin@arpMeWi simatiuty deeendirhatgedlaiso 41 hdtertele the

aqueous. Pl so] ytion was placed separately, and.the
TRPTh COYET B InA S| L@t BPs‘?fgttFe‘@ hg fle

le8ahpungeati st sfdp tLBAPBEAA BoffaihiB cdifdothd.
158h- heating, the contents were cooled to 25C and

the solid product was separated fromthe contents by

filtrafion.apd ‘ﬁ@é@@ wi-Lh I'Bk%%' ged yater s Jhe
washi ng was rep?eate lj:ntlélst eaBEFX of t%ee wasth’ng nee
watving Eec g Srocthessccdhadindhtis oldia Aedr SSolwhérein the

uct s dried,_at .a tenperature of 80C. Wt
B2 it 55 o oo oS RECLOBEH REdees: I grohcrtep and
100 sdcor@f stég, abidagidd sGbstariRl bbtaaedagtlethes §i 85120 step
effect acid treatnent at_a tenperature of 100C for

26 WeRft nsppaol1Bhe metabhptidireke ollbshaneriter a zeolite
: o ! o
%gﬁ%% g?xfr{g?% 0! nfly QRLAE A (S%é Jfr{ the ald QR WBSe

enperature o or ten hours,p:to
t her ebbyirebtaaiShen: fa sakpioff eadethimodupdrtofor &Miiirieypeof
titanagsilicate. The lar ratio of titaniunmsilicon
RS N 1360 FEMGErT S & Serlite DUGRce diing an
MR shaturat (20 ebtdigleanisidHecenrétherepf was 0. 0018.
In the XRD pattern of the thus obtained

titanosilicate, the diffraction |lines shown in Table

1 wag r ?HQQrB«EtéE?osi'l‘lc%’E@ sERRGL TAYp Lhargo

absorption 20 was recognized in the region 0}6250 nm
srbstemwe havnidgseni MW Appldtoalsi betgrdisgdescrliebmdd or

erei nabov rdin 0 e present _pnvention, it
85" itV FT0HR0 hord B RS be HONRN bolled:
the third step and the fourth step, and the substance
obtained in the third-2 step is used instead of as the

precursor (B) in the fourth step:

Third-2 Step: a step of acid-treating a part or entirety
of the precursor (B) obtained in the third step.

8. The metallosilicate substance for a zeolite substance
having an MWW structure according to claim 4 or 5, wherein in
the third step, a compound containing at least one element
selected from the elements belonging to Groups 3 to 14 of the
periodic table is present together with the acid- treated

precursor (A) obtained in the second step.

9. The metallosilicate substance for a zeolite substance

having an MWW structure according to claim 4 or 5, wherein the



25 process of the present invention (i.e., process
for producing a zeolite substance having an MWWt ype
structure), elenents having a |arge ionic radius,
which are difficult to be incorporated into the
framework, can be introduced with good efficiency,
as conpared with 30 convestd onally known nethods for
producing a zeolite substance havi ng an MWWt ype

struct and zeol i subst ance. havi ng such an
e’f%‘%?éﬁ‘ %OH{PF?E“ rJaSnSmBJr‘km&ﬁa‘ CHNARG G W&W?
structure, and a | ayered precursor therefor, mhlch
have been heretofore difficult to obtain, 35 can be

obtained. 44 - CLAIMS 1. A netaIIOS|I|cate subst ance
haV|ng“bn'WWNMF%&%%}@Fh%%?at@oﬁﬁQﬁﬁﬂnﬁe £ar |peg8eligige substance

@Ja%ﬂﬁ@ tars RliR Céﬁqlcﬁ: - ﬁ]eatdagr&:{rgfzgt S1aie I9o nﬁﬁé}%lhothe

Goups 3 to 14, In Per i or nore of
pvertm@kertqoabammz canpmeindl {9sin andne anddetr apeéehnanng
an MAW st ruct ur containing at | east one el enent
SEMBEt'EY Fromtie el enent s bel onging to Groups 3 to
14, in the Period 5 or nore of the periodic table.

3. Anetallosilicate, substance havin

an MAWV,
structidre h@dﬂ?%lﬁf’ﬁjgllﬁat?e%‘é‘?s‘@ﬁ@e Fmenteleitec fidkgptance

Ha9mhd he SR U rueenad HABER g bt &M, ZM&%%UBB@
vanadi um niobium tantalum ~ chrom um nol ybdenum

mhg@qeéhconﬁwgm@s@ommum igatfalleast wnekedmberi pelected

st e gkﬁ\g_é %s&é %ng Jggiderléinéo‘ rﬂ%&gjnét% llﬁbé%&l%e and

zeo ance 'havi ng
st mitutee op rpm!mmdlrha/ aadphmhymmﬁn@g t he
following first to fourth steps: First Step: a step
of heating a mxture containing a tenplate conmpound,

a CconpouNgnsoMdRIINbEM RaEk Osbsk3ned efint 8ol itkhe
periodic table, a silicon-containing conpound and

wabgrance having ANaMPT eCurSBIre AFCOISESENEC Stiepm & st ep
e a t he

?’E stt{é% kcjlél":lhc %?anmﬁ&s?%% &@ hea? |E njg%e‘ﬁ% OHe

meMHeﬂrssaéetbqaﬁeomrﬁhm'group consisting of boric acid,

borate, boron oxide, boron halide and trialkylborons.

13. The metallosilicate substance for a zeolite
substance having an MWW strﬁcture according to claim 4 or
5, wherein the silicon-containing compound is at least one
member selected from the group consisting of silicic acid,
silicate, silicon oxide, silicon halide, fumed silicas,

tetraalkyl ortho-silicates and colloidal silica.

14. The metallosilicate substance for a zeolite substance
having an MWW structure according to claim 5, wherein the ratio
between boron and silicon in the mixture of the first step is

boron : silicon = 0.01 to 10 : 1 in terms of the molar ratio.

15. The metallosilicate substance for a zeolite substance

having an MWW structure according to claim 5, wherein the ratio



(A) obtained in the second step together with a

m xture containing a tenplate conpound and water to
obtain a precursor (B) ; and Fourth Step: a step of
calcining the precursor (B) obtained in the third
step to obtain a zeolite substance. - 45 5. The
metal | osilicate substanc® for a zeolite substance
having an MWW structure according to claim4, wherein
hdtaveet OR@INEng it ldicBh Ngh aher alprukd efetrentriekt tdep is
periodic table used in the first step is a boron-
Fal P HGOBNBAUP. ©8.° The ARt TS PEi et @Cdahstice
for a zeolite substance having an MAW structure
according to claim4 or 5, wherein the follow ng
firstl® sthepmesapkrfidinete swbdbance Herf & rzgoldtepsiwmtance

e tanc tai ned i e
HEoEoS0 s e GRS OGRS B Sl B I B o, the
silist baioednowaterz enldi s£1iconbsh attee mhavhre cfntM\¥irst
structure (A) in the second_step:. First-2 Step: a
L 156" Efﬁbrn?{qugnpér 99’2§Qt1 Heﬁy'gﬁrmﬁ:ﬁé Phe Trotar
+etial l osilicate substance for a zeolite substance

having an MMV structure (A) obtained in the first
step. 7. The netallosilicate substance for a zeolite

subst anc avi - r r di .0_C

dlor B e R e 6 €| AT e Bidance
heerihgr are dMWle s eerturthecddrididg stepland 4 e Bouwlidrein the
step,, and the substance obtained in,the third-2 st

523 Boediore Bhd TFeRate IR BRat APGLP{Hn ANy e mixEhre
douhthf t@pstdpi 1l +tdmStoR camsdiel of sacidnt ceati g 8 : 1
part or entirety of the precursor (B) obtained in
ithéerms if sheprolar TAkiGret al | osilicate substance for

‘a zeolite substance having an MAWW structure

according to claim4 or 5, wherein in the third
st ep, 1 (hepoetadl oeii acaiangubttdressttoone xogireatsubstance

l.ect ed t he el ts,.belonging tp & 3t
HEFLBE h DR TSRS ABTE LB e Santm 15 Rt Rer D the
HeBe 186 1 tdmpbigaiRd inPfIRC Wiset Y 9Bt akddedibntd o °c.

second step. 9. The netallosilicate substance for a
zeolite substance having an MAW structure according

to Clﬁj.mﬂeoﬁleéall\gﬁﬁf&{]cet I%Sbéta‘h%e for a zeolite substance

having an MWW structure according to claim 4 or 5, wherein the

acid used for the acid-treated in the second step is a nitric

acid.

20. The metallosilicate substance for a zeolite substance
having an MWW structure according to claim 4 or 5, wherein the

heating temperature in the third step is from 110 to 200 °C.

21. The metallosilicate substance for a zeolite substance
having an MWW structure according to claim 4 or 5, wherein the
calcining temperature in the fourth step is

from 200 to 700 °C.



tenpl ate conpound is a nitrogen-containing conmpound.
10. The netallosilicate substance for a zeolite
substance having an MAW structure according to claim
9, wherein the nitrogen-containing conpound is an

am ne and/ or quaternary ammoni um conpound. 11. The
metal | osilicate substancesf-or a zeolite substance
havi ng an NMWVstructure according to clain19 wherein

t he en-co conpou 's at ane
nenbe Seﬁg@tgﬁFJﬁi m%ﬂ a@Sﬁs Sti née% ite Substance
Maghy thgﬁ(ﬁi&hbéﬂ a&ﬁ@wm@ t@nalaﬁn g, Xt 2210 the

pi peridi ne and hexanet hyl enei m ne. 12. The

metlelinbyl [tepperatswbsianee forstaZzeber tie TsamstOinge 700
ving an MAW structure according to claimb5,

whérei n the boron- containing conpound is at | east

one nenber selected fromthe group consisting of

boric acid bor ate, boron oxi de, boron halide and

trial KA bdPenBetaldosihicats: SEPYERFe chite as ARt e SUpghance

H4RAL | A MRUDSHRRG S NRVHoRE AN MW i UCLUI®, wherein in
according to claim4 or 5, erein the

dibki tokrt seri rihsgactipaeatied recursast(Aonedtaipagein the
%lc‘SB& ey 81% the MQ%L& C88§{§lklﬁﬁa$ft§§nbh§% %8%&9:1@1 and

I cat'e, i con oxi de, I con
siatetasne previ@allkyhixrd hodstHancaeetsedand col | oi dal
silica. 14. The nmetallosilicate substance for a
zeolite substance having an MAW structure according

to cl aym TheWhe£1Bsi Nieatat sbosthatvwersy Bopas ided
silicon in the mxture of the first step is boron

Subpewre=hegving B M@ :strurhure eggordinheondladi fa®¥ o.

5. wﬁ@&l'ﬂegﬁgi\h?f?'eh'zﬁé{\m&i?% ﬁné Hhed aéﬁﬁ"ﬂr‘eﬁte

subst ance st ruct re according to claim
prevhese rAl hﬂatraahe@ in 4he dmtondentdmreod dmd mdkbuoodn

he.nixture f the firs . .Silicon
Letgaiy sttt {rmoutt Tieb bt e Fol3ehS The
rRkaptfirkbe at@ sHestRNaext e Fragdddreoshdist ange
havi ng an MAW structure according to claim4 or 5,

\WeBEaFH Nohehe rapPs ol thiheeh ¥atter C%@@llpg(ﬁ‘)ﬁqnﬁl@%
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terns of the nD ratio.
mmthééstsbheceﬂemeaubsékﬁmmedffnonanemp|3:Eos@ﬂnnpam¢e
elements of the periodic table, and the precursor (A), in

the third step.

25. A layered precursor metallosilicate substance for a
zeolite substance having an MWW structure containing at least
one element selected from the elements belonging to Groups 3 to

14, in the Period 4 or more of the periodic table.

26. A layered precursor metallosilicate substance for a
zeolite substance having an MWW structure containing at least
one element selected from the elements belonging to Groups 3 to

14, in the Period 5 or more of the periodic table.



havi ng an MAWW structure according to claim4 or 5,
wherein the ratio between the tenplate conpound and
siliconin the mxture of the first step is tenplate
compound : silicon =0.1to5: 1 internms of the
nmol ar ratio. 18. The netallosilicate substance for a
zeolite substance having an MAW structure accordi ng
to claim4 or 5 wherein the heating tenperature in
the first ep ig from110 t 0..C. 19. The
et al Pos P EREeod atance: rst ot e eite bsrans for 2
havlitg aubdéihcet hawing enaamdsdirogidre ebatamngrats,least
wherein the acid used for the acid-treated in the
SET &ﬁ@“@?%psﬁlﬁcéeﬂi IO the, grgup ogpnsfgEing ot titanium,
petadief) | varleuaulRsianes, ftahtal &€olchtem ) ShenRRienun,
having an MW structure according to claim4 or 5,
WHRFSHOR, t FRRNJAMEEEI ngronenpradtur @1Gkely halnthi galsiap i s
'B&ﬂh@lgi%Qn%er%ﬁ.21' The netal |l osilicate substance
or a’zeolite substance having an MWW structure
according to claim4 or 5 wherein the calcining
tenperature in the fourth step . js from200 to 700 C
-748 2o, AfRyered AiCGUFRT FELELPRLARTE PSRt T e
§URSI1aR6 esuAuhig 1 MYV S IMMC 5 R R tR6 O Ridiged oif ladi M
6, wherein the <calcining tenperature in the first-2
Bregesiss COmins200 the Fodlovdnggirgthéonthidd ssepscat e
subst fQr_a Lj.t e . j M
str uc? S?%c ggg icﬁz %%e?og%ﬁ%lg 1rgnhi{‘?gar H%QBX é;%gﬁﬁal:\érlll\wgt fie
thnplhtet epnpdunel, agi abriovend etbnpeecing ar GtAjp Bt alaett of

in the, second._step and the m xture containjng. a
FRRTReILO TBRA Art R SO PL PR SPBRAITY! AT Rt
thesiheabesturtdr (e netall osilicate substance for a
zeolite substance having an MAW structure accordi ng

to cl &eeangl §Fep5,a whep eifn agidriyregéingreiisonregursor (A)
?ﬁﬂig{eﬁgi%r@}ea%igég rs%%%,edan recursor (A) obtained in
e step t n

secon and Xture containing a
t enpl Btierdc stgouad sagd ofahest iy ltkei saldatirested beecursor

recursor A% %gg the m xture f&&glea%ﬂtother, and
nCRERTRRT tRetRRFEFOBE 1178 HPIRTFE ot & T FgHR
temRliat &y L£eBREUNG aBbMRlEhnM dte? £ ¥pthenf recursor

conpound cont ai ni ng
(B) .

29. The layered precursor according to claim 28, wherein
the compound containing a Group 13 element of the periodic

table used in the first step is a boron-containing compound.

30. The layered precursor according to claim 28 or 29,
wherein the following first-2 step is performed between the
first step and the second step, and the substance obtained in
the first-2 step is used instead of the precursor (A) in the

second step:

First-2 Step: a step of calcining a part or entirety of

the precursor (A) obtained in the first step.



at | east one el enent selected fromGoup 3 to G oup
14 elenents of the periodic table, and the precursor
(A), in the third step. 25. A |ayered precursor
netal l osilicate substance for a =zeolite substance
havi ng an MWW structure containing at |east one
el ement selected from theo el enents bel onging to
Goups 3 to in the Period 4 or nore of the
peri odic I
oo 1S ey it LAY BEABM Y e o0
Rkay i wigcrenn MNY ol Lotinge thord-&@ stag iat pkefstmedoagter
%L sel ected fromthe el enents belonging to
8mg§1" 8 F6°P14, in the Period 5 or nore of the
per i O@h(iraaﬂﬁep %tedlof Adiayerasiphes Waser or
metal | osilicate substance for a zeolite substance
reRFiLAgtariMAre sinegerspe (Bonekiiadingg tn theathirdgeep.
el enent selected fromthe group consisting of
titanium zirconium vanadi um niobium tantal um
chrom3@gm Thel l)emdaeed rpremmagastaejcprdhu_g aneskain P8nor

bal.t, nickel, zj.nc ium__ indiu ti.n.and | ead.
S8 Weralarth the i, B A bom bRttt e T
Qeééﬁﬂdnbeeﬁéﬂéhta§§fedﬁémlf&bmaﬁhbwwyéméhdﬁtb@ﬂbn@ﬁﬁ@“t&ﬁd
a process conprising the followng first to third

@g@s SrEpsts sﬁeéhe Psiepiofahéatingrasentitepether
GOEL 3dh'é' 284 S@é@%s‘%e?&f%}u rag t%ﬂﬂ@&’ Lir}{j he se qnd
containing a oup 1 ement o e periodic table,
atgpl i con-cont ai ni ng conpound and water to obtain a
precursor (A); Second Step: a step of acid-treating
the precursor (A) obtained in the first step; and
Thi r d 38t ephe & 5t88d PraatdNthicbbeday dot ERakLUs or

recur sor A) obtained in the second step together

t Wheraixt templftal APMRPUACE &P ALETeRTPEGRtR HHAT

é§; 10 obtain a precursor (B) 29. The |ayered
precursor according to claim28, wherein the
conmpound contai ning a C}oup 13 el enent of the

i t first t i
Dot oaoke i hedstes ﬁ&%ﬁﬁsgeécceﬁ%f’qgi?zs?%&al& Fur sor
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first-2 step is perfornmed between the
quaternary ammonium compound.

35. The layered precursor according to claim 33,
wherein the nitrogen-containing compound is at least one
member selected from the group consisting of piperidine,
hexamethyleneimine and a mixture of piperidine and

hexamethyleneimine.

36. The layered precursor according to claim 29,
wherein the boron- containing compound is at least one
member selected from the group consisting of boric acid,

borate, boron oxide, boron halide and trialkylborons.

37. The layered precursor according to claim 28 or



first step and the second step, and the substance
obtained in the first-2 step is used instead of the
precursor (A) in the second step: First-2 Step: a
step of calcining a part or entirety of the
precursor (A) obtained in the first step. - 50 31
The | ayered precursor aceording to claim28 or 29,
wherein the following third-2 step is perforned after
tibe &Jﬂéfé:i tCﬁQ 31-E_|1 Elq go ra%qln (BJI?%IL@C lterag &rgsg
art or entirety of th urs ai ne In
mhmt@hlseieste@ frdmZthéTgiohpyemnaispmm@uﬂSemlznmnaadn@g

t I 28 t t hi t ..
CSEa Eantter oty Shght ok e SDhisBre

fucemnb heyielbetmerss 1hehengiang ¢ 106HaURSE13cho 14 of the
periodic table is present together wth the acid-

treated precursor (A) obtained in the second step.

33. They | ayer E&’yé}reécﬂgféﬁfrséﬁcéﬁddﬂragné QL ahm 2, or
29, wherein the tenplate compound is a

mfler@grerﬂv@oﬁ@him begreoipsondind34llitne Layeiedixture
RIFEEHE SAN-RCLL o J.%gb&.oo . aégi 32 =Vhehets 1he 1in

ni't rogen-con I'sS ‘an amne and/’o
qmwt@rm@nmeamwnnlmatnmnpound 35. The | ayered
precursor according to claim33, wherein the
nitrogen-contai ning conpound is at | east one nenber

sel ectzd frheM 4 \Reclr B EEBS | SldoReiff Hol Be&liNoe,
hexanmet hyl enei m ne and a m xture of piperidine and

EgagEt hfcendiia pRetwas bphen |aa)5deseb|lqﬂneeu rgr mixture
wh
%%Cgﬁgnf(}Qséoa‘%H é@ l?c?ron §{1§ber qu Rer 2a- ?Corit ni ng

conpou one ‘eCte rom

geop cOndestelg ebtboric acid, borate, boron OXIde,
boron halide and trial kyl borons. 37. The | ayered
precursor according to claim?28 or - 51 29, wherein

the Sidd.CQHeCE%?é%balﬁEbdﬁ%HB?UEH&okélég theasdiPPg or
menber sel ect fromthe group consisting of silicic
&8y dwherein the ratio between water and silicon in the
mixture of the first step is water : silicon =5 to 200 : 1

in terms of the molar ratio.

41. The layered precursor according to claim 28 or
29, wherein the ratio between the template compound and
silicon in the mixture of the first step is template
compound : silicon = 0.1 to 5 : 1 in terms of the molar

ratio.

42. The layered precursor according to claim 28 or
29, wherein the heating temperature in the first step is

from 110 to 200 °C.

43. The layered precursor according to claim 28 or
29, wherein the acid used for the acid-treated in the

second step is a nitric acid.



silicate, silicon oxide, silicon halide, funed
silicas, tetraalkyl ortho-silicates and coll oi da
silica. 38. The layered precursor according to claim
29, wherein the ratio between boron and silicon in
the m xture of the first step is boron : silicon =
0.01 to 10 : 1 in terns20ft the nolar ratio. 39. The
| ayered precursor according to claim?29, wherein the

rati o, bhetween _boron _and silicon in the m.xtur of
the 1075t 155 dgVRES siffiflan pRferdioufadibgticds |
ber he@bil ReeNBbatingatéfperd@urd gy ¥ efred-dpEessIrSor
according to claim?28 or 29, wherein the ratio

peamddl Wat2d0 akd silicon in the nixture of the
first stepis water : silicon =5 1to0 200 : 1 in
terns of the nolar ratio. 41. The | ayered precursor
accor db ngThe lebaied 28eoursd29acudretigignte helaimt 28 or
etween the tenplate coppound and, silicon in the
X HFESH DR TPHIAEg  te PesRhIat RIS er
sid 't%%?d “st@pl %r‘b The daldtrlifh erbPerdMhathe r@iren
42. The | ayered precursor according to claim28 or
28p iWkefwim 20heth A0 AQ: t enperature in the first step

is from110 to 200 C. 43. The |ayered precursor
accor E‘Plﬂigt]ht gt@? QP ERP G C2ECIRIREr B Hrgguﬁ%c?rd (§ed

Eo¥aitle 8€itdet ERARLELED E@DLEESE ATl £k isPodtaHdd.i C
acid. 52 44. The | ayered precursor according to

claim28 or 29, wherein the heating tenperature in
the thir t I oy ayer ed
precu?%b?ﬂgEg%?%?ﬁbE%gg%%%%n%gggggnggg?Qaﬁé$§?% t he
wadreani tige fcalicihirst eprperaparé cimeteafiryt-2t fiesgd Hisr d
step, and the calcining tenperature in the fourth
B1Ep2Pe %3 dRP20% to 700 C Fourth Step: a step of
calcining the precursor (B) obtained in the third
step to obtain a zeolite substance. 46. The | ayered
pr ecud'sorThac tayahiatgprecwdsarna&rding to claim 28 or

29, wherein in the third step, the acid-treated precursor
(A) obtained in the second step and the mixture containing
a template compound and water are previously mixed and then

heated.

48. The layered precursor according to claim 28 or
29, wherein a dry gel method of charging the acid-treated
precursor (A) obtained in the second step and the mixture
containing a template compound and water while isolating
the precursor (A) and the mixture from each other, and
contacting the vapor of the mixture containing a template
compound and water with a mixture of a compound containing
at least one element selected from Group 3 to Group 14
elements of the periodic table, and the precursor (A), in

the third step.

49. A layered precursor for a zeolite substance,



wherein the calcining tenperature in the first-2 step
is from200 to 700 C. 47. The | ayered precursor
according to claim?28 or 29, wherein in the third
step, the acid-treated precursor (A) obtained in the
second step and the m xture containing a tenplate
conpound and wat er are-peviously m xed and then
heated. 48. The | ayered precursor according to claim
28 or 9, wherein a dry. gel t of. charging the
BReiopr a2 &l et B oo b Ao Y R sbashd
el abdod:ne m xture containing a tenplate conpound
and water while isolatin the precursor (A) and the
i xt ufé TPk othPach HtdkePL 1NgohtHETHRY THEVaPYT of

afiplh o WofipGat AbNbahRnkeaRiAlifing ATROLEY ANAIMALEY of
wth a mxture of a conpound contaihing at |east one
ghenpeticsietalele, f 8o lGronpc@taonGne upmpdundc laekieratser to
%Ft?tt heSE{)eri odi c tazgiigs, and the precursor (A), in the
P t EFECATTA Ay er ed precursor for a zeolite

subst aaeend -sted: # fsﬁt@ﬁ? 8l v dat PEAGRGSLES FreLsSWr t(Re
followng first to third steps: First Step: a step
sfothengd g BherifirgEestait aining a tenpl ate conpound,

a co taj nj I 1t

per i o L ABre: YR Be ReEed TR, SEED cilhteh Mpcursor
WA) esbttad nedhbiraitheasqreecussey todpthSeoadnt Stnextuae st ep

of acid-treating the precursor, (A bt ai ned in_the

P ERlrans LAt S aBEoR R BP Heat Y- tee 1ayered
gebdatdeat ed precursor (A) obtained in the second

step together with a mixture containing a tenplate
conmpound and water to obtain a | ayered precursor.



