YWO 99/ 05063 PCT/ FRO8/ 01508 DESCRI PTI ON
PROCESS FOR THE PRODUCTI ON OF GRANULAR BODI ES MADE OF ZECLI TE LSX WTH A
LOW LEVEL OF | TECHNI CAL FI ELD 5 T jfwention
relates to thevwgr%rogﬁc 1'on of faujasite aggl onerates W?ﬁréﬁﬁf‘%ﬁ}ﬁléd‘é’
silicon/falumniumratio and with a | ow content of inert binder. PRI OR ART
Most zeolites are nmainly synthesi zedggerkbritsc! eati on and crystallization
of alum nosilicate gels, which resulTsS t1ma Zeolite made of very small
crystal s. Powdgiscrd$ Foi0 ket PRoput TS oOFCBRARULAROBENEES HAWSS opowder s
are difficult To enpfoy Tndustrialty and It 1S preferable to have a

granul ar aggl opEsries dof miTHhese.okb Lagaiower akeaT BiwbbrRr in the form of
bars, balls or~extrudates, are comonly conposed of a zeolite powder, which
constitutes thes@aiicx cagiment, and of a binder intended to provide for

t he cohesion of the crystals in the formof grains. This binder has no
adsor bi ng Z0 property,Thé phfaseriti dmvieaitignt oedavest he ghaipredddtiicirent
mechani cal strength to resist the vibrations and novenents to which it is
subj ect ed duriof fasjaskiowggisewratiesswighanuley aitiperparerimiumt orning a
paste of the zeolite powder with a clayey paste, in 25 proportions of the
order of 80% ofapbowknd pektipuolew Isiondent oheAnskhpPihadaes- balls, bars or
extrudates, and heat treatnment at high tenperature to fire the clay and
reactivate thePBEQRiART REPLACEMENT SHEET ( RULE 26)

Most zeolites are mainly synthesized by

10 nucleation and crystallization of aluminosilicate gels,
which results in a zeolite made of very small crystals.
Powders are spoken of, in this respect. However, these
powders are difficult to employ industrially and it is
preferable to have a granular agglomerated form. These

15 agglomerates, whether in the form of bars, balls or
extrudates, are commonly composed of a zeolite powder,
which constitutes the active component, and of a binder
intended to provide for the cohesion of the crystals in
the form of grains. This binder has no adsorbing

20 property, its function being to give the grain
sufficient mechanical strength to resist the vibrations
and movements to which it is subjected during its
various uses. These granules are prepared by forming a
paste of the zeolite powder with a clayey paste, in

25 proportions of the order of 80% of powder per 20% of
binder, then shaping as balls, bars or extrudates, and
heat treatment at high temperature to fire the clay and

reactivate the zeolite.

REPLACEMENT SHEET (RULE 26)



-~ 2 - This results in zeolitic bodies, with a particle size of a few
mllimetres, which, if the choice of the binder and the granul ation are
made according to the rules of the art, exhibit an array of 5 satisfactory
properties, in particular of porosity, of 2nechani cal strength and of

resi stance to abrasion. The applicative properties are, obviously, reduced

in the ratio of the as%hyg PQEQfEStht£§§#¥%%%ﬂbo %ﬁht i%ﬂegt aggl onerati on

bi nder. 10 rious neans have been provi Oor "overcom ng this

di sadvant age oga}PSEPgnggﬁeogfpgif@hiﬁ§yth%%%nﬁ$§§@§ %ﬂtqftQﬁeadsorbing

per formances, Tnc ng the conversion o I'n all or part, into

zeolite. This gpgiabi 8P tHeCHShAYr CALd 1@k UHaiIGR jUSe ke HRAR 15 of
bi nders of the kaolinite famly cal ci ned betorehand at tenperatures of

bet ween 500[ er bbco2B88nd00bethé Gules alft afHatdme fekhIpa@Nahshgrhy BBUI ding
kaolin grains and in converting themto zeolites: this principle is

expl ai ned i% "ZaelicEackblgcptapest Byes"ibpdticudaclos 2drodaky, VibEey and
Sons, New York. This technol ogy has been applied with success to the
production of meahasiodlzebrehrgtl\ arid Xof argroisathrite to 2b¥abionei ghe of the
zeolite itself and of an unconverted binder residual (see, to this end,
Howel | , US 3, 129p860aLiThepnodpétibes 2re ofolvisiddloa seducedbennghe
recommrended when it is desired to obtained a zeolite X ("Zeolite Ml ecul ar
Si eves", ratio of the active powder to the powder and its inert
agglomeration binder.
10 Various means have been provided for overcoming
this disadvantage of the binder of being inert with
respect to the adsorbing performances, including the
conversion of the binder, in all or part, into zeolite.
This operation is easily carried out when use is made
15 of binders of the kaolinite family calcined beforehand
at temperatures of between 500°C and 700°C. An
alternative form consists in moulding kaolin grains and
in converting them to zeolites: this principle is
explained in “Zeolite Molecular Sieves” by D.W. Breck,
20 John Wiley and Sons, New York. This technology has been
applied with success to the production of grains of
zeolite A or X composed up to 95% by weight of the
zeolite itself and of an unconverted binder residual
(see, to this end, Howell, US 3,118,660). The addition
25 of a silica source being recommended when it is desired

to obtained a zeolite X (“Zeolite Molecular Sieves”,

Breck, p. 320).

REPLACEMENT SHEET (RULE 26)



Breck, p. 320). REPLACEMENT SHEET (RULE 26) - 3 - Kuznicki and coworkers
show, in US 4,603,040, that it possible to convert a kaolin agglonerate

into zeolite X with an Si/Al ratio equalz§o 1; neverthel ess, the reaction,
in order to be virtually conplete, that 5is to say to result in the

formation of a grain conmposed of approximately 95% zeolite X, requires

appr oxi mat el y 10 days gl R0har kG MoehelRkehokheigPgsall ooy i easi bl e

industrially. If the réeaction is carried out 1n conbination with a maturing

period of 10 5 days §iqARKY ]tgy doaleoved Ryoetyshablbgataos aita hi gher
tenperature, the resulting solid is conposed of 80% faujasite and 15%

zeolite A JP-D3IF3% % (FHagPhlCHia) tradshesquhat tbt 11 snevestideds, form

grains of zeolite Xwth a low Si/Al 15 ratio, of the order of 1, by

m xing a zeol i {ige XrdWERIn, Vil br@erSitbAber @ireualilgl completey tthawmol in,
pot assi um hydroxi de, sodi um hydroxi de and carboxymet hyl cel | ul ose. Shaping
s carriedmutidpytexdapsi®nesiila gmithe formachbdai nédaageatni ed, cal ci ned
at 600[err]C for 2 hours and 20 then imersed in a sodi um hydroxide and
pot assi um hydr complesad| af | appaixidGitedy] @SRozepldapsX, Theqeire® docunents
teach that it is possible to prepare nechanically strong solids mainly
conposed of zeasbprexinatelthikh daws Si A0°Cat Whics mabseakheal |y

operation unfeasible industrially. If the reaction is
carried out in combination with a maturing period of

10 5 days at 40°C, followed by crystallization at a higher
temperature, the resulting solid is composed of 80%
faujasite and 15% zeolite A.

JP-05163015 (Tosoh Corp.) teaches that it is

possible to form grains of zeolite X with a low Si/Al

15 ratio, of the order of 1, by mixing a zeolite X powder,
with an Si/Al ratio equal to 1, with kaolin, potassium
hydroxide, sodium hydroxide and carboxymethylcellulose.
Shaping is carried out by extrusion. The grains thus
obtained are dried, calcined at 600°C for 2 hours and

20 then immersed in a sodium hydroxide and potassium
hydroxide solution at 40°C for 2 days.

These two documents teach that it is possible
to prepare mechanically strong solids mainly composed
of zeolite X in which the Si/Al ratio is substantially

25 lower than that of the zeolites X conventionally
manufactured by the gel route, the Si/Al ratio of which
is between 1.1, approximately, and 1.5. Nevertheless,

the associated processes are inelegant and suffer



25 lower than that of the zeolites X conventionally manufactured by the
gel route, the Si/A ratio of which is between 1.1, approximately, and 1.5.
Neverthel ess, the associated processes arg inelegant and suffer - 4 -
either from an excessive reaction tinme or fromthe nunber of stages
involved. It may be feared, noreover, that the heat treatnment as clained in

JP 05-163015, ahtgert ReoANAR! BYCSL8HF HOGS MM GO 'JrPYLRn! @nkhe S

anor phi zation of the grain and that the object of the caustic digestion

which foll ows hemberr 8€r ¥8hgbti Z8vbivedhi £h mariyt Sdalrdid) Hbeeskawness of
t he process. SUMMARY CF THE I NVENTION In the present application, the

desi gnation LSXhd@ thélhwabi treataontidd draimsbrivedH @5-268bites X with a
low Si/Al ratio, nanmely zeolites X with an Si/Al ratio equal to 1
reasonabl e expefiteentak dRapihhyossage pudsked Mot Wurntnidute e npeaccept ed,
the | ower values very definitely corresponding to inaccuracies in the 15
measur enent 5 anémpirehlizghéonvaf ueke cgra s pomdli tiatt ahehekpgeesende tbe
inevitable inpurities with a higher silica content and conprising sodi um
i ons and opti osausyigodagesthenowsichtfoklawmvires Her aadyyistiafl ligepassi bl e to
prepare zeolitic bodi es_conposed of at |east 95%of 20 zeolite having an
Si/Al ratio eqWaichowoulgyeyplaye bhetpowpessfofy thecProicesiser and faster
process which consists in:
SUMMARY OF THE INVENTION
In the present application, the designation LSX
10 (Low Silica X) will be reserved for zeolites X with a
low Si/Al ratio, namely zeolites X with an Si/Al ratio
equal to 1, reasonable experimental deviations around
this unit value being accepted, the lower values very
definitely corresponding to inaccuracies in the
15 measurement and the higher values corresponding to the
presence of inevitable impurities with a higher silica
content and comprising sodium ions and optionally
potassium ions. It is shown here that it is possible to
prepare zeolitic bodies composed of at least 95% of
20 zeolite having an Si/Al ratio equal to 1, by virtue of
the use of a much simpler and faster process which
consists in:
- a) agglomerating a zeolite LSX powder with a
clayey binder containing at least 80% of a clay which

25 can be converted to zeolite,

- b) shaping the mixture obtained in a),



- a) agglonerating a zeolite LSX powder with a clayey binder containing at

| east 80% of a clay which 25 can be converted to zeolite, - b) shaping the
m xture obtained in a), - 5--2c¢c) drying it and then calcining it at a
tenperature of 500 to 700[err]C, preferably of 500 to 60[err]C, - d)
bringing the solid product resulting from5 c) into contact wwth a caustic

aqueous solution, - e) w3 ngdh¥l BAqaPHeACLA VLAY aft aad @per at ure of
300 to 600, preferably of 50 to 600[err]C. Conversion of the binder to

zeol ite takes yinaaHird &t BO0StagdeodPchypticepshipro®isddhecaustic 10
sol ution, which nust be at least 0.5 nolar and which can be a sodi um

hydrOX|de and goges,si um hydroxi de solution in which the potassi um hydroxi de
is present at a nmaxi num content of 30 nolar % (with respect to the conbined
sodi um hydr oxi de + pot-ashi bmilmgdngxicte) solidlpreducheresivianiraggefousn t 0 use a
sodi um hydroxi de solution. The process is carried out at a tenperature

suf fi ci ent 5t 0 obtimte cadasenabitd rateusticoageesivnselutdamiite. The cl ay
whi ch can be converted to zeolite belongs to the kaolinite, halloysite,
nacrite or 20 dlcklte-faﬁlMPShKagbldrysngeaydsaﬂﬁ496EEn§I&qﬁ% fol | owi ng

exanples illustrate the invention
temperature of 300 to 600, preferably of 500 to 600°C.

Conversion of the binder to zeolite takes place
during the stage d) by the action of the caustic
10 solution, which must be at least 0.5 molar and which
can be a sodium hydroxide and potassium hydroxide
solution in which the potassium hydroxide is present at
a maximum content of 30 molar % (with respect to the
combined sodium hydroxide + potassium hydroxide). It
15 can be advantageous to use a sodium hydroxide solution.
The process is carried out at a temperature sufficient
to obtain a reasonable rate of conversion to zeolite.
The clay which can be converted to zeolite
belongs to the kaolinite, halloysite, nacrite or
20 dickite family. Kaolin is very simply used.
The following examples illustrate the
invention.
EXAMPLE 1: Preparation of a faujasite LSX in
the presence of potassium hydroxide
25 A zeolite of faujasite LSX type, with an Si/Al
ratio equal to 1, is synthesized by mixing the

following solutions:



EXAMPLE 1: Preparation of a faujasite LSX in the presence of potassium

hydr oxi de 25 A zeolite of faujasite LSX type, with an Si/Al ratio
equal to 1, is synthesized by mxing the follow ng sol utions: - 6 -
Solution A: 136 grams of sodi um hydroxi de and 73 gramnms of potassium

hydr oxi de (expressed on a pure basis) are dissolved in 280 grans of water.
The solution is 5 broughiytpoporling point between 100-115[err] C and then
78 grans of alum na are dissotved. Once dissolution has been carried out,

the solution is all overh§ cyeel SNGJE RIS MPxE853AA07aNGaks ot er, in
order to take into account the water evaporated. 10 Solution B

300 grans of wabessatin 2BaddoeH BTB( Hpreddddnodl bi pake babiSYoaseSi A2, 7. 75%
as Na20) are mxed with gentle stirring. The silicate solution is added to

t he al um nat e 4bssblwed olrer2 S ansTaRife wa t2rm mMhkeesobtborSisvi gor ous
stirring by neans of a deflocculating turbine m xer of Rayneri type
rotating at5 25bfoughbl teilbmsl ing e ntpdratpreenall 0dpéad°€ 8nd nhed and then
the gel formed is left at 60[err]C for 24 hours without stirring. After
this period of 78i geamg0of saumina @ane sHmscdnviedn Ppcsedibsagutéparhaseristic
of the crystallization process, is observed. Filtration is

been carried out, the solution is allowed to cool and

is made up to 570 grams with water, in order to take

into account the water evaporated.

10 Solution B:

300 grams of water and 235.3 grams of sodium
silicate (25.5% as SiO,, 7.75% as Naj;0) are mixed with
gentle stirring. The silicate solution is added to the
aluminate solution over approximately 2 minutes with

15 wvigorous stirring by means of a deflocculating turbine
mixer of Rayneri type rotating at
2500 revolutions/minute (peripheral speed = 3.7 m/s)
and then the gel formed is left at 60°C for 24 hours -
without stirring. After this period of time,

20 significant separation by settling, characteristic of
the crystallization process, is observed. Filtration is
then carried out and then the residue is washed with
approximately 15 ml of water per gram of solid. The
latter is subsequently dried at 80°C in an oven. The

25 composition of the synthetic gel is:

4Na,0-1.3K,0-1A1,05-2810,+-91H,0

Chemical analysis of the solid resulting from

the synthesis provides a composition:



then carried out and then the residue is washed with approximately 15 ml of
wat er per gramof solid. The latter is subsequently dried at 80[err]C in an
oven. The 25 conposition of the synthet i7c gel is:

ANa[err]derr] 1. 3K err]derr]1AI[err](Jerr][err]2SiJerr][err]91Herr] O
Chem cal analysis of the solid resulting fromthe synthesis provides a

conposi tion: - 7 - 0. 0.77Na,0-0.23K,0-2510,-1A1,0 ,
77Na[err]qerr]0.23K[err]0[err]28|qerr][err]lAI[errfol[err] Anal ysi s by

X-ray diffraction confind¥s, dikatoyt ke rBQUEEEfEaEtREni SospimRsS ethax the tual ly
pure faujasite, acconpanied by traces of zeolite A the content of 5 which

Is estimated gowdss fidided%s tompesedadsopttoallapoaré yfawjasaseyr ed after
calcination at 550[err]C for.2 hours under an inert atnosphere: an adsorbed
capacity of 22a&lompardidErby] Cranesunderzealpaet Aal theessntentfod. 5 is found.
10 EXAMPLE 2: Preparation of an aggl onerated LSX Part of the
powder i s Shapedidly id estimtesl gtadestexpresd®d Asleehei adsbxrfuiaml ent),
7.5 grans of a fibrous clay (expressed as cal ci ned equivalent%, 1 gram of
car boxymet hyl cedpagione isndreEsurnsdoaditewarad cinapeonbae P20k t¥@Mle in the
formof extrudates with a dianmeter of 1.6 mmand a | ength of approximately
4 mm The extrade@wss andey iady inersopEMOpehenRe: afB 38PIERRRMEIBATHIEI ned at

550[err] C for 2 hours under_an inert atnosphere. ,
of 22.5% at 25°C and under a partial pressure of 0.5 is

found.
10 EXAMPLE 2: Preparation of an agglomerated LSX
Part of the powder is shaped by mixing
42 .5 grams (expressed as calcined equivalent),
7.5 grams of a fibrous clay (expressed as calcined
equivalent), 1 gram of carboxymethylcellulose and

15 enough water to be able to extrude in the form of
extrudates with a diameter of 1.6 mm and a length of
approximately 4 mm. The extrudates are dried at 80°C
and are subsequently calcined at 550°C for 2 hours
under an inert atmosphere.

20 EXAMPLE 3: Preparation of an agglomerated LSX
with a low level of inert binder according to the prior
art

The zeolite LSX powder of Example 1 is used by
agglomerating it with a mixture of a clay of

25 montmorillonite type (15%), of a clay of kaolin type
(85%), of a small amount of carboxymethylcellulose and
of water. After extrusion, drying is carried out at

80°C and calcination is carried out at 600°C for



20 EXAMPLE 3: Preparation of an agglonerated LSX with a | ow | evel
of inert binder according to the prior art The zeolite LSX powder of
Exanple 1 is used by agglonerating it with,a m xture of a clay of 25
montorillonite type (15%, of a clay of kaolin type (85%, of a small
amount of carboxynet hyl cellul ose and of water. After extrusion, drying is

carried out at $0hstrd Guane gl it ool elaan! abeoRgLerr] C for

- 8 - 2 hours under an Inert atno ere whi oes not contaln water
vapour. A sol ut e £0ntdd e G akdoug gr ans of sodi um hydr oxi de pellets and
7.7 grans of potassium hydroxide 5 (expressed on a pure basis) in 100 m of

water is prepared. 10 gf a®ledidd edHaiedng Ned7062bRs 6F 2e@iike are
imrersed in 17 m of this solution and the whole m xture is brought to

95[ err] C wi t houhy&toxige gpe Soagd endf7 .Jolgrdmar e ft pheasalitifr hydréxbdel 10 24
hours, in order to nonitor the change in the crystallinity as a function of
time. Each & tkeseresesed esn iss pashdadiy)i mneddioonli nfwabeeri fist he
proportion of 20 m/g; 4 washing operations are carried out. 15

Tol uene adsor ptbovepargdci1y gwasurahdineshdye cedrined guainadef the

condi tions descri bed above and the follow ng val ues are found:
zeolite are immersed in 17 ml of this solution and the

whole mixture is brought to 95°C without stirring.
Samples of solid are taken after 3, 6 and

10 24 hours, in order to monitor the change in the
crystallinity as a function of time. Each of these
samples is washed by immersion in water in the
proportion of 20 ml/g; 4 washing operations are carried
out.

15 Toluene adsorption capacity measurements are
carried out under the conditions described above and
the following values are found:

Agglomerated LSX

(NaOH + KOH untreated) 18.2%
20 Agglomerated LSX
(NaOH + KOH treated, reaction for 3 h) 21.7%

Agglomerated LSX

(NaOH + KOH treated, reaction for 6 h) 21.6%



Aggl onerated LSX (NaOH + KOH untr eat ed) 18. 2% 20

Aggl onerated LSX (NaOH + KOH treated, reaction for 3 h) 21. 7%
Aggl onerated LSX (NaCH + KOH treated, reagtion for 6 h) 21. 6% -
9-- Agglonerated LSX (NaOH + KOH treated, reaction for 24 h) 21. 6%

The X-ray diagranms show essentially the presence of faujasite, with sone
traces of zeolite Azgylomdyrad@unisxsimlar to that nmeasured on the powder
bef ore aggl onerati on. Chem cal analysis results in an overall Si/A ratio

of 1.04, correspondi (N&OW + KOHleseatddobireattyen fbe S /WY rati @1.@asured
by silicon NMR, is equal to 1.01 and corresponds to the ratio of the 10
crystal lattice. It is THuX-dayditgebed thaw essestpabbybileto obtain LSX
grains with a content of zeolite of faujasite type of at |east 95% on the
basi s of the admwegenam cdafacijrisdse, AWithessmeettaces ¢f Zeollie A in _
denonstrated that the reaction can be rapid (less than 3 hours), that it
does not re§ui ran anaunl isigrideri ¢ shdtt ngasuredoes e pewdern defdne ge
amount of a pore-formng agent, as clainmed in US 4,603, 040. EXAVPLE 4:
Preparation of 3g9kRAGHECR-eFhemxcad anplKsas| 5asUbbel infan msreradiinder

according to the . .
Si/Al ratio of 1.04, corresponding to the desired

objective. The Si/Al ratio, measured by silicon N.M.R.,
is equal to 1.01 and corresponds to the ratio of the
10 crystal lattice.

It is thus demonstrated that it is possible to
obtain LSX grains with a content of zeolite of
faujasite type of at least 95%, on the basis of the
adsorption capacities. At the same time, it is

15 demonstrated that the reaction can be rapid (less than
3 hours), that it does not require a maturing period
and that it does not require a large amount of a
pore-forming agent, as claimed in US 4,603, 040.
EXAMPLE 4: Preparation of an agglomerated LSX
20 with a low level of inert binder according to the
invention

The zeolite LSX powder of Example 1 is used by
agglomerating it with a mixture of a clay of
montmorillonite type (15%), of a clay of kaolin type

25 (85%), of a small amount of carboxymethylcellulose and
of water. After extrusion, drying is carried out at

80°C and calcination is carried out at 600°C for



invention The zeolite LSX powder of Exanple 1 is used by agglonerating it
wth a mxture of a clay of nontnorillonite type (15%, of a clay of kaolin
type 25 (85%, of a small anount of ga?Bogynethylcellulose and of water.
After extrusion, drying is carried out at "80[err]C and calcination is
carried out at 600[err]C for - 10 - 2 hours under an inert atnosphere

whi ch_does not; GRUAL NyBLeTay AU akhoBbRBEeOlnt BRSoagchorEr ates ar e

imrersed in 1 a 220 g I um hydroxi de solution for 5 3 hours at

95[err] C. The aggtoienadEes: affpsbsequent |y washed four times successively
by immersion in water in the proportion of 20 m/g. Toluene adsorption

capacity neasurements Bf eyfahd i tHédselRdRN omdeatesdateoimmeesed i bred above
and 10 the follow ng values are found: Aggl onerated LSX (untreated)

18. 2% Aggl oner ay el L&X 4 N2 g reaieiilum hydroxide solu20d%dhe | atter val ue
is conpared with that of the agglonerated LSX of Exanple 3 15
Aggl oner at 8l LSXhbé6dadrht KM 1 rEsd edjglomerates aZé. subFhagentiyul ts express
the high efficiency of the zeolitic bodies according to the invention and
al so refl ect awbshedrfonystihés rsugcasfsived v &Y amgraeanbyncBAve¥ sdn to
zeolite with sodi um hydroxi de. The
the proportion of 20 ml/g.
Toluene adsorption capacity measurements are
carried out under the conditions described above and
10 the following values are found:
Agglomerated LSX (untreated) 18.2%
Agglomerated LSX (NaOH treated) 22.4%
The latter value is compared with that of the
agglomerated LSX of Example 3
15 Agglomerated LSX (NaOH + KOH treated) 21.7%
These results express the high efficiency of
the zeolitic bodies according to the invention and also
reflect a better crystallinity of the LSX obtained by
conversion to zeolite with sodium hydroxide. The
20 silicon N.M.R. spectrum shows that the Si/Al ratio is
equal to 1.01 in the crystal lattice. These zeolitic

bodies with a toluene adsorption capacity greater than

21.5% at 25°C are also subjects of the invention.



20 silicon N MR—speetrum-shows that the Si/A ratio is equal to 1.01 in
the crystal lattlﬂﬁﬂ@ﬁ ese zeolitic bodies with a toluene adsorption

capacity greatger ﬂ,um[ err]C are al so subj eg&,§/€ﬁ?gp@% igyention.
- Ic

8 - CLAIM 1. the _preduction Zeo odi es
conposed of at |least 95% of zeolite LSX whi ch process conprises the
foll ow ng operations: - a) aggl onerati egagmgeolite LSX powder with a bi nder
containing at |east 80% of a clay which can be converted to zeolite, - b)

shapi ng the m xture obtai ned Proddss -fox) tleybrgdandibhesfcabsithg at a
tenperature of 500[err]Cto 700[err]C, - d) bringing the solid product
resulting fronbodiestoomprdettofivdth lmasat 9d5@&asf @eblirbkarnsSXpashich aqueous
solution, - ) washing, drying and activating at a tenperature of
300- 600[ err] C.pgocess ¢ymmeissesidiw dioldowdingl aperatibnswhi ch the caustic
solution is a sodi um hydroxi de and potassi um hydroxi de solution in which

t he pot assium hydroxi de &5 ggaEkuwrrafting mazemimteohf8npowfieBOowitaa % (with
respect to the conmbi ned sodi um hydroxi de + potassi um hydroxi de 3.

Process accor df F@Y®Y RIRAeR 1CONLtRIMHINGh athd eastisB0& 98| at Fbaviwhickodi um

hydr oxi de sol utio
y cannbe converted to zeolite,

- b) shaping the mixture obtained in a},
- ¢) drying and then calcining at a temperature
10 of 500°C to 700°C, preferably of 500 to 600°C,

- d)} bringing the solid product resulting from
¢) into contact with an at least 0.5 molar caustic
aqueous solution,

- e) washing, drying and activating at a

15 temperature of 300 to 600°C, preferably of 500 to
600°cC.

2. Process according to Claim 1, in which
the caustic solution is a sodium hydroxide and
potassium hydroxide solution in which the potassium

20 Thydroxide is present at a maximum content of 30 molar %
(with respect to the combined sodium hydroxide +
potassium hydroxide).

3. Process according to Claim 1, in which
the caustic solution is a sodium hydroxide solution.

25 4. Process according to Claim 1,
characterized in that the binder which can be converted
to zeolite belongs to the kaolinite, halloysite,

nacrite or dickite family.

This Sheet Has Been R laced

REPLACED




Process a to Claiml, characterized in that the binder which
can be cmmu “ﬂ\%ﬁ m te belongs to the kaolinite, halloysite, nacrite
or dlckck * Process accordi B9 to daim1l, characterized in
that the binder which can be converted tg zeolite is kaolin. 6.

Zeolitic bodies conposed of at |east 95% of zeolite LSX, such as are

obt ai ned according to ¢4 he pr f .1 t ok uene adsorption
he P! ¥nted)f Ociifihy ¥b! B181h0L L

capacity at |east equal to 2 ss according to Oaimi1,

characterized ifatddtetifed i r&@dﬂfﬂ:ﬂéﬂne@@wmea 8kf BartbRfeptiéqat a
tenperature of 500[err]C to 600[err]C. 8. Process according to Claim1,

characterized {8 tbaiitdel MagHiG. drylng and activating are carried out at
a tenperature of 500[err]Cto 600[err]C
6. Zeolitic bodies composed of at least 95%
5 of zeolite LSX, such as are obtained according to the

process of Claim 1, with a toluene adsorption capacity

at least equal to 21.5%.
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