10

15

20

25

PROCESS FOR FRAGMVENTI NG A SHAPED ARTI CLE OF ZEOLI TE
BACKGROUND OF THE I NVENTION Field of the Invention 5
The present invention relates to a process for
fragmenting a shaped article of zeolite, for exanple,
a shaped article of zeolite which had been used as a
catal yst for the Beckmann rearrangenent reaction. 10
Description of the Related Art There have been
COrRROEESHAOR KRAGUMENT DG sA cSHADRR r ART HGLE c@F r JEARITE
out the Beckmann rearrangenent reaction of

cycl ohexanone oxinme in a gas phase in the presence of
a solid catalyst as one of the production processes
of e-caprol act apaJKGROUND OENTHE, INCENTION EP
0380364). As the catal yst, zeolites such as

FidMbioe [HHe shdec@iawd crystalline netallosilicate are
useful and are usually used in the formof pellets or

fine malbieb8at ithRM I BEEat 8@ a bRoEBsEF 2P Pagmenting
Usually, with the lapse of time, the catal yst |owers

al o Rl 1dUS et Db RY 6£hPid Bl 2% Qhabed article of
carbonaceous substance, t her mal degradation and the

zdd Kfre JﬂE%ﬁﬁﬁgf’bégﬁrﬁéQﬁqggsgdc%@éiggf fggeﬂﬁéaﬁéeﬁgann
processes suc as cal cination, chem<tal treatnment an

the like (for_exanple, refer to EP 0388070, Japanese

r‘?%’trean‘%g?&%ép‘r’f BT d-open No. 2003- 236394 and No.
5-170732, and EP 1352902). 25 Wen repeating

regeneration and reuse of the 1

Description of the Related Art

There have been conventionally known processes comprising
carrying out the Beckmann rearrangement reaction of
cyclohexanone oxime in a gas phase in the presence of a solid
catalyst as one of the production processes of g¢-caprolactam
{for example, refer to EP 0380364). As the catalyst, zeolites
such as crystalline silica and crystalline metallosilicate are
useful andareusuallyusedinthe formof pelletsor fineparticles
{for example, refer to EP 0576295). Usually, with the lapse
of time, the catalyst lowers its activitydue totheprecipitation
of a carbonaceous substance, thermal degradation and the like,
therefore, there proposed various regeneration processes such
as calcination, chemical treatment and the like {for example,
refer to EP 0388070, Japanese Patent Application Laid-open No.
2003-236394 and No. 5-170732, and EP 1352902}).

When repeating regeneration and reuse of the
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above-nentioned shaped article of zeolite as a

catal yst, the properties of the shaped article, for

exanpl e, pore volune, bulk density, strength and the

i ke, fluctuate; therefore, stable operation is

hardly carried out and stable reaction results are 5

hardl y obtai ned. Consequently, in order to restore the

properties, it is desirable that the shaped article of
abosts men tigniech shapasearticdeavitngerddéferst fofabadyst, the

reuse to a certain degree is to be fragnmented and
praipensd esgyaf theAshaped prddasle . for eaaphent Pabe yodpme, bulk

shaped article, physical processes such 10 as a dry
demaanss diyendtamand rhlel Likej, eflutcthabtad therefkee. antable

a wet process by a ball mll, an Atrighter and the

ofdréftic €s Hetdly yadddpidecut Howeyeablehssaditoshegedts are
article of zeolite 1is fragnented by such physi cal

hd¥PGE S indd/ St ebhnisRigentay ban lor@wiredo friergitad it
may not be adequate and zeolite suitable 15 for

AR % 931N FBYe MOt aFe A4GAS LABA hAp ORAHIRA.e of zeolite
Accordingly, 1t Is an object of the present invention

w}{iﬁ:lﬂprh VI g@%%%ﬁﬁ J %g%fl{e?h‘r:‘&ttii%%l %nf 2e0BEt igﬂga""certain

Shaped artic zeoli te™W suppressing th

déﬁ]of@er iil’gq t%f be >ﬁ:ta%!rrleainnciet 'anglo S%g%Ré g_TT.nTHEAls W@Wb%ess

e present 1 nvéntlon provides a“procéss for
R g T TR e S
O R U L SN L
a Qgeets %goéeg\ge%gj %n 'bathe migigegnakgzir.“ggﬁter and the like, are
usually adopted. However, when the shaped article of zeolite
is fragmented by such physical processes, crystallinity may be
lowered, fragmenting may not be adequate and zeolite suitable
for shaping againmaynot be occasionallyobtained. Accordingly,
it is an object of the present invention to provide a process

for effectively fragmenting a shaped article of zeolite with

suppressing the lowering of crystallinity.

SUMMARY OF THE INVENTION
The present invention provides a process for fragmenting
a shaped article of zeolite, comprising a step of contacting
a shaped article of zeolite with an aqueous basic solution
containing at least 2% by weight of guaternary ammonium.

According to the present invention, the shaped article
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2 of zeolite can be efficiently fragnented with
suppressing the lowering of crystallinity. DETAI LED
DESCRI PTI ON OF THE PREFERRED EXAMPLES 5 The process
for fragnenting of the present invention is applied
to a shaped article of zeolite, particularly a shaped
article of pentasyl type zeolite, especially a shaped
article of M-l type zeolite. The zeolite is aporous
oft ppoflditie aannbe eaf Gicienktaifhamnantqsk va thnguBRyg§asiag the
el ements for conposing its 10 skeleton, and nmay be a
lawersingd lomecrydtald vbiose. skel eton is substantially
conposed of only silicon and oxygen or may be
crystalline nmetallosilicates and the |ike containing
besi des other elenents as el enents for conposing the
skel ebgMAILRDCBESCRIPTIDY OFyTHal [PREFERBES [EXMMPLES €S
and the |ike, exanples of 15 the el enent capabl e of

exi stifig pRlolRis st B3R Brhheent 8ang OXWIR pricsentdenBentBon is
A, T, V, , Fe, Co, N, Cu, Zn, G, Ge, Zr, Nb,

aptridd@tdth sRhpaltatPclikes AMl e PadtiedNbd1¥ BdsRaped
nore of these elenents may be used if necessary.

or
arelid Q€ ﬂ%ﬂ:ggglﬂ{ F%gé aply peod a0t RapeBl article

synthesis™o n 20 conpound, if nécessary

oA REEHIBE A1 TR o R RO Aler s
cARARHET oG08 SNG40 bLanltEs AU Lifpgosno s
sksr-,hla tedn,Foe{n er?aﬁrplbeé gmggyééaifiggegiffca whose skeleton is
substantially composed of only silicon and oxygen or may be
crystalline metallosilicates and the like containing besides
other elements as elements for composing the skeleton. In case
of the crystalline metallosilicates and the like, examples of
the element capable of existing other than silicon and oxygen
include Be, B, Al, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, ar,
Nb, Sb, La, Hf, Bi and the like, and mixtures containing 2 or
more of these elements may be used if necessary. Zeollite can
be preferably produced by hydrothermal synthesis of a silicon
compound, if necessary together with a template agent, a metal
compound and the like.

The shape of the shaped article of zeolite is selected
in accordance with its use, and the shaping method is selected

in accordance with the shape. For example, when it is used as

a catalyst for a fixed bed reaction, a shaped article whose shape
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25 a catalyst for a fixed bed reaction, a shaped

article whose shape 3 is columar or cylindrica

pell et is advantageously produced by extrusion

nol di ng or conpression nolding. Further, when it is

used as a catalyst for a fluidized bed reaction or a

nmovi ng bed reaction, a shaped article whose shape is

spherical fine 5 particle is advantageously produced
iyl wpray aft Wdgnerigiadr pgllessishadyaptpgeonglyeproduced

shaped, those having a primary particle dianmeter of 5
bypexdarusdeon melidlihy andohpmressionemelginger alythear e when it

used. Further, a binder naybe used at shaping, if
ifesessasya citalynet farhanfluedtigedtbedaesstion or a moving

calcination and activation is 10 carried out, it maybe
bedfd £k w1, el e apitie1&r whblse shlpei Ag, spheriiayl fine

be carried out at both of before shaping and after

paBRUTW i s £BvalesLdd hesh pRevaucehasy E%ﬁiﬁ@ﬁ?iﬁ?tdﬁkfurry .

of zeolite is used, for exanple, as a catalyst for the

Beckrnpy £ 6211313 RHL snhpld, | @b nay¢h particle

2\
oxinme, Its activity is lowered wth 15 ?he | apse of

ol 5%, S, B RO, B 5 M $e S B FEdegevny

propri a ner reuse

are thus _repeated, .it. may becone 'gf' L# t o
= fetic THEFIR of vor el Mag PRUER b ehBliuhg, e ngogpsary.

reaction_because of the operty's., fluctuatjon,of the .
PRy ST LS ChtreRd prEh BRaASinatitn 53 Bt dvarion is
restore the properties, it is desiraple, that the .
cafrRtovty ditdhay Be c2oipEOUP e %\§E88éﬂ9r°éfpae€‘f‘ﬁ§hapmg .
regeneration and reuse to a certain degree_is to be |
oy Wﬁ@l’@l?@ﬁréﬁg %@E@o&&&;%before shaping and after shaping.

As described above, when the shaped article of zeolite
isused, forexample, asacatalyst for the Beckmann rearrangement
reaction of cyclchexanone oxime, its activity is lowered with
the lapse of time; therefore, regeneration processing is carried
out at appropriate timing. When regeneration and reuse are thus
repeated, it may become difficult to continue operation or to
maintain the performance of reaction because of the property's
fluctuation of the shaped article of zeolite; therefore, in
order to restore the properties, it is desirable that the shaped
article of zeolite which has heen repeating regeneration and
reuse to a certain degree is to be fragmented and shaped again.
Thus in the present invention, the shaped article of zeolite,
which is usually an already-used catalyst, is contacted with

aqueous basic solution containing gquaternary ammonium in order
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Thus in the present invention, the shaped article of
zeolite, which is usually an al ready-used catal yst,
is contacted with 25 aqueous basic sol ution containing
quaternary amoniumin order 4 to be fragnented. By
adopting such a treatnent, the | owering of
crystallinity of zeolite can be suppressed, effective

fra nting can be carried out and zeolite suitable
tpoPe TRATIENFGH: cAY BECRIAN SHEBLRI bF FHIANed the FRwering
above- nenti oned aqueous basic solution can be ]
of ypr¥ataylpndpdr ef Bgodissorsnrnheqaurerasspdanpbficgiive
hydroxi de which is a basic substance containing
fyagmerhing appohpumprraedwaptr anfiueehditet suisebiei for
may be prepared by dissolving quaternary ammoni um
reafhspinghcas bheadiWhuotiadepublpnpUéaiself ate 10 or
nitrate of quaternary amoni um and a basi c substance
ot herThé halboge amenhaopednaguéeons hyds oxi deliunivat ean be
Further, as the conponent to be dissolved, a

t e &1 PR pF e EFHY b dysl e idfy g0dte@nBagi dmfadsiR Ag8roxide
ot her than the quaternary anmoni um hydroxi de may be

whiS€ 10gebhA cOEuBsHHALEr HGH a BHTRG | GUR éﬁ%%ﬂ@i‘ﬂlﬁ\ in

15 quaternary amoni um salt may be used toget

wd Y& Calpaimy escd 48 Shdpre aﬁ?@ﬁ‘? t@i@f@lv1ng

in the above-nentioned aqueous basi'c so utlon can

q%%?é%&ﬁﬁ aRYhontile é@i#@%@ﬁ dLERY lﬁ%%.();r)r:{.éleg %&:ﬁlé\” sulfate

erein each

of G &SHY %@&u%ltl@f:lna@fogﬂmoﬁgum and a basic substance other

than guaternary ammonium hydroxide in water. Further, as the
component to be dissolved, a quaternary ammonium hydroxide and
a basic substance other than the quaternary ammonium hydroxide
may be used together or a quaternary ammonium hydroxide and a
gquaternary ammonium salt may be used together.

Typical examples of the gquaternary ammonium contained in
the above-mentioned agqueous basic solution can be indicated by
the following formula (1).

R'R*R’R*N" (1)
wherein each of R', R?, R’ and R® represents an alkyl group, an
aralkyl group, an aryl group or an allyl group.

In the formula (1), when at least one of R!, R?, R® and
R* is an alkyl group, its carbon number is usually about 1 to
about 4, and examples of the alkyl group include a methyl group,

an ethyl group, a propyl group, a butyl group and the 1like. When
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aral kyl group, an aryl group or an allyl group. In the
formula (1), when at least one of Rl, R2, R3 and R
4 is an al kyl group, its carbon nunber is usually
about 1 to about 4, and exanples of the al kyl group
i nclude a nmethyl group, 25 an ethyl group, a propyl
group, a butyl group and the |like. Wen 5 at |east one
of R, R2, R3 and R4 is an aralkyl group, its
atgrasstt oRgnBErRi.sRuskal 334 ol ap esadbyt gNeUP ikt S carbon
exanpl es of the aral kyl group include a benzyl group,
nambet visnes gl 1y abgptahgotatout k8, anfhexamplesafitiparalkyl
of R, R2, R3 and R4 is an aryl group, its carbon
gBoup niverlude asherhiyl abowmp 6attoolgpbue tHYl gmchipeandpiles like.,
of the aryl group include a phenyl group, a tolyl
Whenwt asdsthmd blfeR', Rxampleami Bf ilshen qiatleypatnp, its carbon
ammoni um i ndi cated by the fornula (1) include
ntfb& AR Aylhamenavsutt@ttoagbbitanpprindexamples of the aryl
n- propyl tri met hyl ammoni um tetra-n-propyl anmoni um 10
gi@ﬁﬁaiﬂcbﬁaé|ﬁnyﬁéhyﬂ1gPSﬁ?Y'hrtHE hy52BUBNEHA the like.
yl a

di benzyl di net nmoni um  tri met hyl adamant hyl ammoni um

and tﬁ@amﬂ)igﬁofufltuge?ua@éfﬂ@kfsaﬂﬁlpﬁfﬁmqEﬁ&ﬂ:gﬁéﬁ by the
amoni um ot her than he conpounds i ndicated by the

féﬁﬁﬂé & f)lzaﬁiﬁl‘g%g i%éaezgiametﬁ)}(llamnoniallmd n,)tfatrfgthylammonium .

4 -trine net pI peri
P R A i
oBbfars fRufrnthoahve: REPo ShrbnebAVRIRRRLER vl ch
df@gngflgfﬁgtﬂyfgmgéggg&?%&%&ethyladamanthylammoniumandthe
like. Further, examples of the guaternary ammonium other than
the compounds indicated by the formula (1) include
4,4’ -trimethylenebis(dimethylpiperidium),
1.1'-butylenebis(4-aza-l-azoniabicyclo[2,2,2]octane), and
the like. Among these, tetraalkylammonium is preferable.
Further, examples of the basic substance other than the
quaternary ammonium hydroxide which may be used for preparation
of the above-mentioned aqueous basic solution include ammonia,
Primary amines, secondary amines, tertiary amines, metal
hydroxides such as sodium hydroxide and potassium hydroxide,
etc.
The concentration of quaternary ammonium in the

above-mentioned aqueous basic solution is at least 2% by weight

and preferably 4% by weight or more. When the concentration



10

15

20

25

of the above-nenti oned aqueous basic sol ution include
ammoni a, 20 primary am nes, secondary am nes, tertiary
am nes, netal hydroxides such as sodi um hydroxi de and
pot assi um hydr oxi de, etc. The concentration of
quat ernary amoniumin the above-nentioned aqueous
basic solution is at |east 2% by wei ght 25 and
greferably 4% by wei ght or nore. \Wen the )
ol GHRERTR ALY AP ¥ urg dgt &9 % dOY - abi® Fhgpeidsay bbcl ewax pardly
shaped article may hardly be fragnented. Further, the
be,fzagnentied .of Funthesncthe rappen Ligiitgest thaaggncentration
ammoni umis suitably adjusted but is usually up to
ol @itahe neEmh ammdnEunt her supthbly tadjwdond -nentisonedally up
aqueous basic solution is usually 10 or nore and
tprafemablyeidht o 14. Wien pHis too |ow, the shaped
article of zeolite may be hardly fragmented. The

cont gairt1e0f ptilE shapdb-@ -ttt cife ¥ @ghbbes Wadid §61ution
above -nmentioned aqueous basic solution can be pref

1 LRARAMAY fioCHr MOr® UndpridFEHaHIRY 1aNdoSia! I iwted M is too
shaped article of zeolite in the above-nentioned

1LAAURHES atida SN ole zBo3kiite! MBY ¥ESRELalyFEFhAGREnted.
the contacting may be carried out in a batch-w se type

and i IR ' t T ;
o 284 BEnRALLIES B0 Rl pONBYSe 8 5iliNhe witn the

LS 2 b 00 0015 BB AL 40 o pers o
our{o%grsimrﬁggslﬂgg’ a1t1 estair:TrDrl’ling %f]:us-,t QﬁaSQSVaeft”Pé‘ié %q‘:egzeolite in
the above-mentioned agueous basic solution inastirring vessel.
Further, the contacting may be carried cut in a batch-wise type
and may be carried out in a continuous type. The contacting
temperature is usually 50 to 250°C, preferably 50 to 170°C and
more preferably 60 to 120°C and the contacting time is usually
0.1 to 100 hours. Further, the amount ¢f the above-mentioned
aqueous basic solution used is usually 80 to 5000 parts by weight
based on 100 parts by weight of the shaped article of zeolite.
A particularly preferred embodiment of the present

invention is that a spherical fine particle comprising plural
primary particles of zeolite is contacted with above-mentioned
aqueous basic soluticn to be fragmented and to yield primary
particles of zeolite. More preferably, the spherical fine

particle may be a used catalyst, especially a used catalyst that

has already been used more than one time for the Beckmann
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aqueous basic solution used is usually 80 to 5000
parts by wei ght based on 100 parts by wei ght of the
shaped article of zeolite. A particularly preferred
enbodi nent of the present 20 invention is that a
spherical fine particle conprising plural primry
particles of zeolite is contacted with above-nentioned
aqueous basic solution to be fragnented and to yield

rPRAFrHRRgenent t Feaetklier 9EoFYELONGBRBOPRcPELEBLY, the
spherical fine particle may be a used catal yst,
especihe |slurnpy arf ety whigh 15 I@@i@ﬂﬁ@a@ bsegmenting
used nore than one tine for the Beckmann 7

the atrapegk rerticleacti peobiteyclioidaavoyeoniemtiolied agueous
slurry of zeolite which is obtained by fragnenting

bédtc sdepetion| i L6 esabjeevkdt €p anrtéhshaphug- protessedor is
aqueous basic solution, is subjected to a re-shaping

s PEEESA B6 AStPestibpREl 8dchOad tbRaknephtsuah dslution,
concentration, dilution, filtration, rinsing or

£ ¥+ 86 0@N0r i N€Mng | Sro8byER§CUah@ Bheh- $8aBliBYected to a
process. Further, the re-shapi ng process may be

N

cHBIERA . b D DL i R e Py

of the average particle dianeter and X-ray
diffraction intensity of a catalyst or crystal were
carried out 15 by net hods bel ow.

Examples

Example of the present invention is shown below, but the
present invention is not limited thereto. In Examples, the
measurement of the average particle diameter and X-ray
diffraction intensity of a catalyst or crystal were carried out
by methods below.

[Average particle diameter]

A diameter of 50% by volume (volume median diameter) was
measured using a particle size distribution measurement device
[ "MICROTRAC HRA Model 9320-X100" manufactured by Nikkiso Co.,
Ltd. ] and this was referred to as the average particle diameter.
[X-ray diffraction intensity]

It was measured using Copper Ko-beam as a light source,
using an X-ray diffraction device ["RINT-2100V" manufactured

by Rigaku Corporation].
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[ Average particle dianeter] A dianeter of 50% by

vol unme (vol une nedi an dianeter) was neasured using a

particle size distribution neasurenent device

["M CROTRAC HRA Mbdel 9320- X100" manufactured by

Ni kkiso Co. , 20 Ltd. | and this was referred to as

the average particle dianeter. [X-ray diffraction

intensity] It was neasured using Copper Ka-beam as a
R¢fepence Gxeapleyki fgsahace Bechmappaagipnasent reaction)

["RINT-2100v" manufactured by Rigaku Corporation]. 25

8 Refrersdhapedranpicd elof Gaeo bhts o Baxiydany particle) having

rearrangenent reaction) A shaped article of zeolite

aff SREFHIRS Yoaraiid1ad @H diritietg on6avan ages pavdd dsea catalyst,
di aneter of 60 mwas used as a catal yst, which shaped

wid &h CdRapéd zeptidre Wos spbeiteakhy sphRpedchldm shaped from
zeolite (primary particle) having an average particle

z &b BIEL Qlprafnad2pRAtt Bl el nsv LtfROSEede Phgs PHiitldlid8iameter
silica having an MFl structure. In a fluidized bed

o452 B PP il st Ot ngorkl ot e

was c I'ed out a

st\l’lg&%’{ﬁfgg | ORXARANS PHJE rRiRFNh FRd chl theJeRtalyst

as, a_n extracting reacti o_n product gas. Dur i ng
SR, AR 3B e S URLRE S SR pgnens
o ERed e vARF e PRSP RRT el BB R s crogen
gas, and extracting reaction product gas. During the reaction,
the space velocity WHSV [feed speed (g/h) for catalyst weight
(g)] of cyclohexanone oxime was 2 h™! and the feed proportion
of cyclohexanone oxime/methanol/nitrogengaswas 1kg/1.8kg/0.3
m?®, Further, during the reaction, a portion of the catalyst
was extracted from the reactor, intreoduced inteo a calcinator,
calcined at 500°C under air flow for a residential time of 20
hours, and introduced again into the reactor thereby circulating
the catalyst between the reactor and the calcinator.

Water was édded to the used catalyst obtained to prepare
slurry of 5% by weight, the average particle diameter of the
used catalyst was measured and as a result, it was 56.3 pm.
Further, the X-ray diffraction intensity of the used catalyst
was measured, an MFI structure was established and the peak

intensity of 20 = 23° was referred to as a basis value (100%)

in the following.
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nB. Further, during the reaction, a portion of the
catal yst 15 was extracted fromthe reactor, introduced
into a calcinator, calcined at 500C under air flow
for a residential time of 20 hours, and introduced
again into the reactor thereby circulating the
catal yst between the reactor and the calcinator. Water
was added to the used catal yst obtained to prepare 20
slurry of 5% by wei ght, the average particle dianeter
of the wused catalyst was nmeasured and as a result, it
Ex&plz6.13 m Further, the X-ray diffraction intensity
of the used catalyst was nmeasured, an M-l structure
was esioall bsheth asddt betaeakt omieirséd WnoRe2B8ran2d Ewasmple
referred to as a basis value (100% 25 in the
1 fRld Wdihed XA MeaKe800760 of dfhea UsBbEatal gist aqueous

obtained Tn Reference Exanple | was charged in a

te%—q{dp%&&m%ﬁm RN Y <394UeQWn (BhbeébRcefitration

-propyl-a I'um hydroxi'de solution (the concentration
' ' I . , 0 Laht .

ot ket e A g R P AR T LR S L 1 e pacee
1100C f h .\t d h

CHHR e BRRA T BYAFTR MR EB RE (AP FYE © B Ey Water

ticle di d. t ;

WS BRI Eht R R, T GRS COIRF S AaoE Mt Ferey
remaining af ter f iltrationwere dried, then caLcigeg

angd wEp@YaRARS DAntisen diemesRy w§S Megsyregngo pe 0-< wm.

cal ci ned at 5300C under air_f low f_or | hour s
Further, the slurry was filtrated, and crystals remaining

after filtrationweredried, thencalcinedat 530°Cundernitrogen
flow for 1 hour and calcined at 530°C under air flow for 1 hour
to obtain powdery white crystals. When the X-ray diffraction
intensity of the powdery white crystals was measured, an MFI
structure was established and the peak intensity of 20 = 23°
was 126% against the same peak intensity of the used catalyst

obtained in Reference Example 1.

Comparative Example 1

1000 g of the used catalyst obtained in Reference Example
1 was charged in a plastic tank and 1500 g of pure water was
added thereto to prepare a 30% by weight slurry. The slurry
was fedtoaballmill at arateof 300ml/min togrind the catalyst.
Water was added to the slurry obtained to prepare a 5% by weight

slurry, and the average particle diameter was measured to be

10
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to obtain powdery white crystals. Wen the X-ray
diffraction intensity of the powdery white crystals
was measured, an MFl 15 structure was established and
the peak intensity of 20 = 230 was 126% agai nst the
sanme peak intensity of the used catalyst obtained in
Ref erence Exanple 1. Conparative Exanple 1 20 1000 ¢
of the used catal yst obtained in Reference Exanple 1
2 wasincharged in a plastic tank and 1500 g of pure water
was added thereto to prepare a 30% by wei ght slurry.
The sluwther WaRefsdimapalalsntil aratedtao c3getallsmemabning
grind the catalyst. Water was added to the slurry

a QU3¢ E0r 4 €1 P GRAEATA o2l e 8RUBL ndh atl 350 uriigt ifErogen
average particle dianmeter was neasured to be 10 2.0

£1000 £oFYL 1y ddE F?}l&&%ﬂ‘"ﬁﬁ §409d ahadrandr & #ox 1 hour

remal ning after tration were dried, then cal cined

togttobggg.g Hﬁgg%rg: Jgﬁ??gncrjféwé or ywhdiP4heaRdr§@! &ifLFaction

ow f'or 1 hour 5 to obtain powdery
. White cry LS. Xsr.a kLEtrhactLan. I it
A S REVEReY PafRRC b e plRck e meaRu iR dn v
structure was established t he ak. intensity of,20 o
S O, 1y SRR T A D BRI P RS - 23

war 9 %tgaeli){'xsstt poratned o, RelehalieyF53MPhE dsedOcddalyst

obtained in Reference Example 1.

11
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WHAT IS CLAIMED I S: 1. A process for fragnenting a
shaped article of zeolite, conprising a step of
contacting a shaped article of zeolite with 5 an
aqueous basic solution containing at |east 2% by

wei ght of quaternary ammonium 2. The process
according to Caiml, wherein the shaped article of
zeolite is a shaped article of pentasyl type zeolite.

WHAT 315 TCleApMiBR eES: according to Caiml1l or 2, wherein
the quaternary ammoniumis a tetraal kyl ammoni um 4.
The process according to any one of Clains 1 to 3, 15
wherein the shaped article of zeolite is the one which
had been alse6cass & oxaf phymén f Ding ahehBeed aartd cle of zeolite,
rearrangenent reaction of cycl ohexanone oxine. 12
comprising a step of contacting a shaped article of zeclite with
an agueous basic solution containing at least 2% by weight of

quaternary ammonium.

2. The process according to Claim 1, wherein the shaped

article of zeolite is a shaped article of pentasyl type zeolite.

3. The process according to Claim 1 or 2, wherein the

guaternary ammonium is a tetraalkylammonium.

4. The process according to any one of Claims 1 to 3,
wherein the shaped article of zeolite is the one which had been
used as a catalyst for the Beckmann rearrangement reaction of

cyclohexanone oxime.

12



