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one or more metal(s) belonging to Group VIIIA, to its
preparation and to its use in the hydroisomerization of
long chain n-paraffins having more than 15 carbon
atoms. |

The process of wax isomerization to yield base
stocks for Lubricant oils characterized by a Low pour
point and a high viscosity index requires the use of
suitable catatysts.'

In fact, waxes, mainly constituted (>80% by
weight) by n-paraffins having more than 15 carbon

atoms, which are solid at room temperature, must be

converted into their corresponding branched isomers, .

having Llower melting point than the linear isomer.

In fact, n-C, paraffins has a melting point of
19°C, whilst its S-methyl-pentadecane isomer melts at
~31°%. |

However, an effective hydroisomerization catalyst
should  winimize the -possible cracking . and
hydrocracking reactions, which are catalyzed by the
same acidic sites and have, as intermediates, the same
carbocations which are useful for hydroisomerization.
These secondary reactions cause the degradation of the
molecule with Lighter, /rless vatuable, products being
formed, which must be removed from the end product

€

because they increase the votﬁfil1tx theregf;,thzs
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H§drocracking reactions, which are catal yzed by the 25: saimg aC|d|c's]tés'

and have, as internedi ates, the sane car bocati ons which are useéfr
for hydroi soneri zati on. These secondary reactions cause the
degradati on of the nol ecule with lighter, |ess valuable, products

bei ng formed, which nust be renovefi*fromthe end product 30 because
they increase the volatility thereof; this

2. requi renent obviously constitutes a burden for the over al
process. For this process, difunctional catalysts have been
devel opped, i.ereqehtenent sohviiomsdiysptogsbbtutés aachdrdesi tfar atbe

hydr o- dehydrogenatlon actlve sites. The acidity of the catal yst depends

on the selectexpverak&p%'% %ﬁbrphous or crystalline carrier for it, and

the function thereofg preqihSal Yor8ck88,! SPIRIA 1thal c%%'t‘i'sft% lJvae
The hydr o- dehydrogena Ing activity is given to the catalyst by the

deposi ted netmbqinwdevehepped,fdmﬁqxnmaﬁauvnth wbhiahsdisp lani bothng

crackin was denons Le Page,
Het er oggneo%s Gﬂ&ﬂ%l%’tﬁﬁ Tachﬁi%&' '#%ji-ygrofg’gft £ %‘5‘1"@67 TE®8e, with
the hydrogenat ifp a&éit‘lﬂy Be the catdEys@MBepbhR@sMon! tHR) egéiyereatal ysts

are those in which the carrier has a controlled acidity, so as to
maxi m ze n- pamyﬁernf|aonepheaslon crvonaﬁﬂvehycamc1er forrackt hgandiovever ,
I nasmuch as the 2 k|n reac% ons fo %g t he %ﬁoner | zatipon
reactions, th&hM4m "Hﬁ Sﬁﬁ? RTNH' 5 & vits 1%9"%5?§?ﬁ%d at
| ow activity.

10 The hydro-dehydrogenating activity is given to

the catalyst by the deposited metal phase, the
function of which is also of minimizing cracking.
It was deuonstrated (J.F. Le Page, Applied
Hetérogeneous Catalysis, Ed. Technip, Paris, 1987,
15 435-466) that, with the hydrogenating activity being
the same, the most selective catalysts are those in
which the carrier has a controlléd acidity, so as to
maximizeﬁ n-paraffin disomerization, relatively to
cracking. However, inasmuch as the cracking reactions
20 follow the disomerization reactions, the maximal
isomerization selectivity is obtained at low
conversion Levels (G. Froment et al., Ind. Eng. Chenm.
Prod. Res. Dev., 1981, 20, 654-660). In general, the
wax conversion rates are limited to values of 20-40%
25 by weight, in drder to minimize the formation of Light
products caused by the cracking reactions.
The effectiveness of various catalysts can be
evaluated on model coppounds, as n-paraffins, by
measuring the selectiv{éy to isomerization products

30 for a given n-paraffin conversion rate.



Eonversion levels (G Fronment et al., Ind. Eng. Chem _:_- Prod ‘Res. Dev.

1981, 20, 654-660). In general, the wax conversion rates are |imted to
val ues of 20-40% 25 by weight, in order to minimze the formation of |ight
products caused by the cracking reactiong. The effectiveness of
various catalysts can be eval uat ed on“nodel conpounds, as n-paraffins,
by measuring the selectivity to isonerization products 30 for a given
n-paraffin conversion rate. 3.

The use of zeolites functionalized with metals of Goup VIII for the

hydr oi soneri zati on ofrheawnse ¢f 29011@%6&&6%&@@%&5«3%?@&&% of
| ub t s h | 440, 540
5"l aims the uGgeup oAkh Jo5 ke By ELY) spwgTT 2gr bay, 8PP \faxed i

US- A-4, 541, 919 Fbar”&ot hﬁ'dtﬁfcé)fbé(seYstaekst for Luwacdmedau\sthas
al kal i ne-earth neta US- A-4, 419, 220; US- A-4, 518, 48

US- A- 4, 975, 177; been ws-p,nrzteslsmams tEPeA=4E§4?'5£R?'3!E!-% 4EPBA=- 3+Qaéﬁ9| m t he
10 use of varlo slxﬁggg ggg ggtguégglkggt1@§ EP“ﬁ}k??e448 OQ|§§ Qsed

her ei nunder ? pl 653 roge onen eolites

with beta strucgyrmsii¥4¥54rﬁxmwedLaSms tEduasaoaﬁnganeszeol1tes
(US- A-3,308,069); as boro-silicates 15 (Bel. Pat. 877, 205;

US- A-5, 110, 570) excbangad 'b&hoalkat‘aPUHPﬁ(ShsFPlté&ﬁes CEP- A- 172, 715;
US-A-5, 110, 570) . e B1hhg2pydrps e 4*?@)’{15&163025,-;\%99?#“%'?
al ne

silicate with beta syﬁuctufe CAn maxi ma Ar

SiC{err]:AL[errﬁg}naalssaLOOSQfEE00~46ka$4d;wﬂ*kﬁﬂiZBB 378 WURaAm thes, 485,
colum 7, line 12. um numpresent in zeoglitic structures is
known 10 beu$esgﬁn!PbF6“F&Y FﬁéiFSPﬁaPFSﬂ BPoLit8pcasi iL&swill b o the

above patents, guch 3LEGS HeF e durddeS plus"F CR7AFE-4BnPEHBEehBtiRROUr the

i someri zation
component.

Zeolites with beta structure can be prepared as
alumino-silicates (US-A-3,308,069); as boro-silicates
15 (Bel. Pat. 877,205; US-A-5,110,570), or as boro-
alumino-silicates (EP-A-172,715; uUS-A-5,110,570).
In the hydrothermal synthesis, the alumino-
silicate with beta structure can be obtained with a
maximal molar Si0,:AL,0; ratio of 100:1, as disclosed
20 in US-A-4,518,485, coluan 7, Lline 12.
Aluminum present in zeolitic structures is known
to be responsible for the formation of acidic sites.
From the above patents, -‘such sites result to be
necessary in order to favour the isomerization
25 reaction, but should a too Large number of them be
present, they would favour wundesired crack#ng
reactions.
Due to this reason, the prior art claims the use
of beta zeolites with controlled acidity, with said
30 control being performed bn the number of acidic sites,



25 r!action, but should a too Iarge nunber of them be .' “present, they
woul favour undesired cracki ng reactions. ] © " "Due to this

yeason, the prior art clains the use of beta zeolites with controlled
acidity, with said 30 control being perforned on the nunber of acidic
sites, 4. 4, I .e., on the anount
of alum num contained in the - cat al yst. Such a paraneter can
be nodified according to two di fferent approaches: 5 (1) Renoval of
al um num by acid extraction and/ or heat treatment in the presence

of steam as S US5 8548 S-
A4, 975,177, Ud-~R-2 589 . oS Fhohe ﬁy%%&aﬁw contdihed Ui ﬁ?% er than

100: 1, or even diyst.as 10 250: 1 or 500:1, can be obtalned (2)

Hydr ot her mal synthesis of boro-al um no-s
structure. Suedh ﬂaP@W&F’FéﬁI&éQn&ﬁt“%& Eﬂﬁﬁ1%ﬁﬁ?59’68r5ﬁ two nmakes

It possibile bet eol it | gher nolar 15 Sigerr]:Aferr]gerr]
ratio to be syrﬁ’% et eﬂ'ﬁq'l& erggto obtain materials the acidity of

whi ch has bgen <r1€;duqa¢otala of dlowmirmwubh adiad/ebxtractéon andfor as

to favour I someri zati on i nstead, of ékacklng the nged r enai ns
However for the mat dvéafi SEEAAERtHy 1R r FeRELes 9 bedRs s ?% her

e L
SiC[err] (US- Ap-4,3753AN07; US=-A-4,554-065. In that way, molar
ratios higher than 100:1, or even as high as
10 250:1 or 500:1, can be obtained.
(2) Hydrothermal éynthesis of boro-aluqino-siticate
with beta structure.
The partial replacement of aluminum by boron
makes it possibile beta zeolite with a higher molar
15 SiOZ:ALZO3 ratio to be synthetized. In order to obtain
materials the acidity of which has been reduced to a
low enough level, i.e., such as to favour
jsomerization instead of cracking, the need remains
however for the material obtained by direct synthesis
20 to.be further modified, either by reducing the Level
of aluminum contained in it by steaming (EP-A-464,546)
or réﬁlacing boron by means of a treatment with SiCl,
(US-A-4,788,378). ' _
Summing-up, on the basis of the prior art, beta
25 zeolite results to be active in the isomerization
reaction and, as such, can be used in the presence of
a hydro-dehydrogenating function in the
hydroisonerization of ;nfparaffins. Its dJsomerizing
activity is given by the presence of the acidic sites
30 generated by the aluminum atoms contained in its




éunning-up, on the basis of the prior art, beta 25 zed[hféf results to be

active in the isonerization reaction and, as such, can be used in'the
presence of a hydr o- dehydr ogenat i ng function in t he

hydr oi soneri zati on of n-paraffins. Its isonerizing activity is given by
the presence of the acidic sites 30 genéat ed by the al um num at ons
contained inits 5.

framewor k. The nunber of such sites has an influence on the
selectivity of the iSonerization reaction, at the detrinment of the
undesired crackiypdiki.OMhe number oFfheudhedites lhiadi @ndiriftudnger of
acidic sites present in the material inplies a considerabl e burden '

in terns of preparthe oseeeptvhhy efit shgsiiseserization reaction, @ty

decl ared usefuyl ness . of r | d ' cl al in-

US- A- 4, 788, 378 the, detsingnt ¢¥ %4,%"4"69%{;;%? ér?a%'ﬁ&%o'ls%gf%nf he al uni num
entered 10 during 1ipee newideforofl iaindiny hevermlumbmidfe i d o0 s taes
reduced, with further steps for material nodifications remai ni ng anyway

necessary. Sn tpresendi drothendasarjal implies @ consddanablathunden can be
anticipated in,th eras {oﬁi\%tgce%'lm |g¥%§o§§a ?‘?@%ﬂﬂk f‘icj)gs%ﬂcj)lron, the 15

removal  of whi'Th, rary, appears

(US-A-4,788,378).  The onllie préecbaréedvenusefiulrbstes oF a Worcass for
preparing a catal yst which is effective in the hydr oi soneri zati on of

waxes, which cdndinpgducddon naitaimed sk ayst e dn’fflrati®& Wdh BRTATL the
prior art, 46&'

%'4gri s dg§s uﬂﬂfiﬁ ﬂghtﬁ_gi%rﬂé T¢Hd hguﬁﬁﬁgkr@#@r d'ch

as al um num r enovdl oron repl ac contrary,
the pregent dufiplg cehe stepneapechedrythecmalt hspnthenin bed a beeol ite

's used in reduced, with further steps for material modifications
remaining anyway necessary. On the basis of the prior
art, no catalytic activity can be anticipated in the
reaction taken into consideration for boron, the

15 removal of which, to the contrary, appears to be
useful (US-A-4,788,378).

| The present invention relates to a process for
preparing a catalyst which is effective in the
hydroisomerization of waxes, which catalyst does not
20 display the drawbacks which affect the prior art,
" {.0., it does not Eequire any further treatments, such

as aluminum removal or boron replacement.
Oon the contrary, - the presenf Applicant
unexpectedly found thaf when a beta zeolite is used in
25 : which all aluminum was replaced by boron during the
hydrothermal synthesis (BOR-B, according to Bel. Pat.
877,205, plus one efféctive component in
hydrodehydrogenation, high isomerization selectivities
.are obtained, with the activity of the material

30 towards cracking resulting to be very low.



25 which all aluninumwas replaced by boron during the . - hydrothernar

synthesis (BOR- B, according to Bel. Pat. 877,205)," plus -- one -
effective conmponent in hydr odehydr ogenati on, high isomerization
selectivities are obtained, wth the activity of the mterial 30
towards cracking resulting to be very | @w.

6. Traces of al um num can be entered during the

hydrot hermal synthesis with a good selectivity material was stil
obt ai ned, provided that the nolar S|C{err] AL[err]Jerr] ratio is

hi gher than 300: 1. Such mat eri obt ain direc S |
not require any c&Phs utaaarﬁ“'Pr"e“a ﬁlf’ e'? ?étgt"l”erréﬂmé hkﬁ’?ﬁnum or .
anyway reducing g met Of PRt N €161 L QIthWi td 1§6od seleRHAE YN

nsi

process being C erably s GP|Ifled The end synthetlzed
products di spl astalrglad- twast S lKﬁﬁh&%im%mprpseuiQ#dhthathéh@amyi&ﬁ from1

:8 2' process fériloghg Cord?}soma {gﬁ% #Ib%n P363ET a# Isﬁ"ﬁiéh’hgr;el ﬁ;[)(ra:

than 15 Caf%%irétoorrsy dweebar@%enezesi Idbthaatnmﬂ‘rfé Nary the
m xt ure of n- f paraffins, 'S br ought into cont act, under

hydr0|sonerlzaSMbﬁeaommﬁltﬁﬁﬁtWQQ% aiu1n9n@m(ﬁﬁaovvnscatanygunwmnﬂm

tal t
et o zool i te sBMiveda Aol SHE' halfar BEra B obB RS ifsntine
bor o- al umi no- spkie a?etﬁbh-EGBmeslmeng:hdwiﬁderabLy sedﬁﬂi¥1ed.
Siderr]:Al[err]derr] ratio is higher than 300:

preferably higher tﬁ&ﬁ!ﬁnﬁjﬁYﬂthet(%ﬁd bh%d%¢tﬁD¢éSPéFXI@§Pﬂiﬂﬂﬂﬁﬁ ng to
G ou0 L xpspessoBBRSIE S BESHRE R e P 8L 2
wei ght, preferably thomdhdrdéhdﬁﬁthereu1th, the present invention
relates to a process for the hydroisomerization of n-
' paraffins having wmore than 15 carbon atonms,
characterized in that n-paraffin, or the mixture of n-
15 paraffins, is brought into contact, under
hydroisomerization conditions, Qith a difunctionat_
catalyst which comprises:
(a) a porous crystalline material isostructural with
beta-zeolite selected from boro~silicate (BOR-B)
20 . and boro-alumino-silicate (AL~BOR-B) in which the
molar Si0,:AL,0; ratio 1is higher than 300:1,
preferably higher than 500:1;
(b) one or more metal(s) ‘belonging to Group VIIIA,
preferably selected from platinum and palladium,
25 in an amount comprised within the range of from
0.05 to 5X by weight, preferably from 0.1 to 1%
by weight.
A further object of the present invention is a
process for preparing the catalyst useful in the

30 hydroisomerization process disclosed above.



by wei ght . A further object of the present invention is a
process for preparing the catalyst useful in the 30 hydroisonerization

process di scl osed above. _ 7.

Such a process consists of two steps, the first of which relates to

t he preparation of BOR-B or Al- BORTB i sostructural with beta zeolite,
t he second one relates to the inpregnation of said porous crystalline
5 material with a metal belonging to Goup VIIIA In accordance
t herew t h, t he process for prepari ng t he cat al yst to" be
used in the SYER Ob SPFBkiesd! IcCOMSIABLTBF WD $665s, the( Fliratlirst
step, of preparation of the porous 10 crystalline material which is

i sostructural wefthwhich relatiest tocbhetpreparatien pfoRARn®d-ar| Adate and

bor o- al uni no- Si | j : d ' i h Li te,
obt ai ped from BORTBSisogpeuburBiCRTPR pFLEr 2abLi PR SNk BpEBRY bhe, 1
VITIA. reli€ed i {6 tIRé cimp rasigrill ST siad dUBoPolis 1Py B¥BLLine

consists in preparing a mxture containing a silica source, a boron
source, an 8l kahateeial withosjmetal beppogjingatechraupl N¥EIAmoni um salt

(Rlerr]), distilled f’?l Oﬂfgﬁ%ﬁ Optﬁ\%’?‘%'\v'ﬂh anegké;;n' %)L!JH %gw Cegop0 t hat

t he nol ar conpos xtdre, expréss Ides, I's the
-fol | owi ng: prepstengl/ Blicer] Gatdlystl to beR/ Sueled r] im 0. the. 0; 25
0.

T MEsgerr] zhﬁbﬁggiﬁuérization process comprises:
(1) a first step, of preparation of the porous
10 crystalline materjal which is isostructural with
beta zeolite, selected from boro-silicate and
boro~-alumino-silicate;
(2) a second step, in which the zeolite obtained from
the (a) step is treated with a metal from Group
15 VIIIA.

" The first step, as disclosed in US-A-5,110.570
consists in preparing a mixture containing a silica
source, a boron source, an alkali metal hydroxide
(MEOH), a tetra alkyl ammonium salt (R"), distilled

20 water and optionally, an aluminum source, so that the
| molar composition of the mixture, expressed as oxides,
is the following:
* §i0,/8,05 > 1;
* R/Si0, = 0.1-1.0;
25 ~ ME/Sio0, = 0.01-1.0;
o H0/810, = 5-80;
and, in the case of boro-alumino-silicates:
* Si0,/AL,0, > 300, preferably > 500.
To such a mixture, an aliquot of from 1 to 60X of
30  crystallization seeds can possibly be added, which
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* Herr]OSierr] = 5-80; and, in the case of bofo-al ini.mo-si i ¢at es:

Siderr]/A[err]derr] > 300, preferably > 500. To such a

m xture, an aliquot of from1l to 60%of 30 crystallization seeds can
possi bly be added, which 8.

seeds have the sane conposition and have® been previously submtted to
partial crystallization under hydr ot her mal condi ti ons under the

aut ogenous pressure of the reaction m xture, at a tenperature

conpri sed 5 within'the range of from90 to 160[err]C, during a period
of at Least onggdlds have theThsamesukompgsiitivore aingd hdwived ibeem

aut ocl ave, under hydrothernal =~ conditions, under, auf ogenous
pressure, at an@m‘eﬁwé‘&ﬂﬁ)ﬁ%&%p@rﬂ%ﬁaﬁqhé”ryaﬁﬁﬂ‘iva%w r‘tﬂ#% to
160[err]C. VG ERfrPLd R de GRITIG TRl gs e
range of from f"tdom?t g'y";s{, vs‘v*fth It eéljng sﬂgrter I N d t §(,awp:)resence of
seeds. ofAltlidereadtdbdnt ind xtrureesat t dctesperiature xanpr iifed i s

di scharged fromthe autodammz 4h€ cr%ﬁtaHi{gho ~qmaterial is recovered

by filtrati®n, withisihe fange of 1ram YL Eualed Canduring i PefiioSo[err]C

for some hours. T [ roduct is submtted to ion exchange in

order to be turorfe(ftl nl'{l(iasirt??Ha{:id(;%cpform according to 20 the processes

known fromthe priorfher tresulting minturs |iiscdeated dnvdrcautat tavesed in

t he process accord+n§ tg t he_present vention c sel ected from
xdrotp

. es: ! ! vent nbe

col | oi dal  si| uRgersj | ermgl yhonditions e';'"aﬁﬁ sfutaagpous

preferably col Laiedalyrd,! idd2a $2mpld i N0 oWpHIGRd S it 8L 181k fgHgdoric

acid, alkaline borates, trialkyl borates, and so forth, with boric
10 of from 90 to 160°C.

The crystallization time is comprised within the
range of from 1 to .7 days, with it being shorter in
the presence of seeds.

At the end of the process, the reaction mixture

15 is discharged' from the autoclave, the crystalline
material is recovered by filtration, is washed with
distilled water and is dried at 120°C for some hours.
The resulting product is submitted to ion exchange in
order to be turned into its acidic form, according to

20 ' the processes known from the prior art.

| The silica source which can be used in the
process according to the present invention can be
selected from colloidal silica, silica gel, sodium
silicate, and so forth, preferably colloidal silica;

25 the boron source is selected from boric acid, alkaline
borates, trialkyl borates, and so forth, with boric
acid being preferred. As the organic template, a tetra
akaL_an-oniun salt, preferably tetra ethyl ammonium
hydroxide, is used.

30 The zeolite in acidic form obtained in that way



acid being preferred. As the organic tenplate, a tetra. . élkyl anhnhfuﬁ

salt, preferably tetra ethyl amonium hydr oxi de, is used. 30 The
zeolite in acidic formobtained in that way

9. is then submtted (step 2) tg a process which nmakes it
possibile it to be at least partially codted with a metal from G oup
VII'I A preferably palladiumor plati num 5 Said second step
can be carried out, by i npregnation froman aqueous medium or by
i on exchange, preferably by i npregnati on. According to the
i npregnati ng teghephgnesublttted CSQmIgI etoH MPMSfSr Uhlitl:lheﬂfalkreﬁ igtep is

d with an 10
ohi or opl ati ni ceaesaatepdenseortd) R peR ARy RS cofFtfovatrng = °

ei ther at room er gkyme GPouBt OIPIR,{Opkederably ! HPQEaHuheSor
After the aqueﬁéganp?tgnatlon athe sol fd 15 naterra g Is dried,

preferably inpLatinumat room tenperature, or at close-to-room
tenperatures, and is submni t o _t her mal treatnen% %nder EX|dizing

at nospher e5 pref er abpy9ai 5¢°8Y ab?te?enﬁéﬁﬂtﬁ%s farrie fcﬁ"fhl Yheat

treatnent are ¢ggpeageisht NFRokNCahangGudBusOl mbB9TRZ000r0 BIOCH ohne
conditions are so adjusted as to deposit on the particles (prepared as

di scl osed in excbtewel)prafﬁeahLYahUuﬂFDWMlohtﬁQﬂ@onpr|sed within the

range of fron10.05 0_5%,.preferabl,y of, fron10
According to the 6ﬁ°e§5ﬁgng§£ ﬁQ{ ni QRS # 9Nt "9 tefggﬁqu'obfg ®ned from

the step 1 is §H§P¢9@€65t£hﬁ§H from the first step is wetted with an
10 aqueous solution of a metal compound, 'e.g.,
- chloroplatinic acid or Pd(NHy),(NOy),, by operating
either at room temperature, or at close-to-room
temperatures.

After the aqueous impregnation, the solid
15 material 1is dried, preferably in air, at room
témperature, or at close~to-room temperatures, and is
submitted to thermal treatment under an oxidizing
atmosphere, preferably air. Suitable temperatures for
for this heat treatment are comprised within the range
20 of from 200 to 600°C. The conditions are so adjusted as
to deposit on the particles (prepared as discLosed in
step 1), a metal amount which is comprised within the
range of from 0.05 to 5%, preferably of from 0.1 to

’g. _ . -.
25 According to the ion exchange technique, the
zeolite obtained from the step 1 is suspended in an
aqueous solution of a noble metal complex or salt,
€.g., an aqueous solutio_;_; of Pt(NH) (0H),, Pt(NH3 CL,,
Pd(NHy) ,(NOy),, operating either at room temperature or
30 to close-~to-room temperatures. After the ion exchange



aqueous solution of a noble netal conplex or salt, le.g.; anm aqueou§
solution of Pt(NH err]) (OH)[err], Pt(NH err])[err]dJferr],
Pd(NH err])[err](NJerr])[err], operating either at roomtenperature or 30

to close-to-roomtenperatures. After the jon exchange t he
resulting solid material is separated, wathed with water, dried and
finally submtted to thernal treatnent under an inert and/or
oxi di zi ng at nosphere. . Heat treatnent tenperatures conprised within the
range 5 of from 200 to 600[ err] C have been found to be useful for the
intended purpos T*}% i %&iar Raterddilusseseparatod) OwslEwediviem
treated zeolite%w $%es a net al anmount which is conprised within the
range of from uaﬁbﬂﬁitdrﬁ&dbyaﬂélgmﬂ"ﬁkkﬁerébby‘bteﬁro#ﬂo thersal 10
The catal ysts according to t e RS ve such,

or in conbinati &featRenyY ar" ﬁmnreérpa ‘P}ci 3"1 uC ’}g‘

bi nders. He Q<'t‘#%%t%feritheewneaahrzlsl baaprabum eathﬁhtam a-ange
magnesi a and 2|rcon|a e taken either 15 individually or

conbi ned wi th each fo-tdierZOG elsm@lﬂl!& have bean faund tmbeusafut R the

bi nder can be m xed jn n the
range of erM%O’"ﬁf’f%e@Opnq%yg%nd lip;*r‘gf g?é }e?ig\mf rag.%r’r‘%g g;gﬁd!é{u
70:30. Both comgneflasa%ashe CHPese8dedi \dovd ithempaft 1 aLassiar arevaul
shape, e.g., as extrudates, pellets The catal ysts obt ai ned

fromthe processmuﬁr dvhi;;ch ‘stcFQ'Hé"b?%eritf‘MerFth%n'%‘&ﬂeb@ fackiomt ed by

drying and/ uct bl e t
reducti on. The 3‘% éf}r ee(?fqe)'{f’ n'ﬁ%y %ﬁ%ﬁ&fng% a nﬂgg $%e at
t enper at ur e“porrprl seel-h\u tcfstmtmg agordingftd rae HiG dentt Gy eratnitbd he

reduction is acconplished by subm tting the samle to thernal treatnent
under a r edg@imeatynshhas esSuah, a0f epecambinagingy iwidd futfiaple

inert, solid material acting as binders.
Oxides of the type of silica, alumina, titania,
magnesia and zirconia, which may be taken either
15 individually or combined with each other, result to be
suitable. The catalyst and the binder can be mixed in
a mutual ratio, by weight, comprised within the range
of from 30:70 to 90:10, and preferably of from 50:50
to 70:30. Both components can be compacted giving thea
20 a desired end shape, e.g., as extrudates, or pellets.
The catalysts obtained from the process according
to the present invention can be activated by drying
and/or reduction, preferably by drying and subsequent
reduction. The drying is carried out under an inert
25 atmosphere at temperature comprised within the range
of from 100 to 400°C, and the reduction is accomplished
by submitting the sample to thermal treatment under a
reducing atmosphere, at @ temperature comprised within
the range of from 150 to 500°.
30 The catalyst prepared' according to the above



-a -

the range of from 150 to 500[err]C. 30 The catatyst :prepared
according to the above techniques, is active in the

hydr oi someri zati on process, which can be carried out either

conti nuously or batchw se. The hydroi sonerization is
suitably carried out in 5 the presencd®of Herr], at a tenperature
conprised within the range of from 200 to 540[err]C, preferably of from
250 - to 450[err]C, .and under a pressure of from atnospheric pressure

up to 25,000 kPa, and preferably of from 4,000 to 10,000 kPa. 10

The effective catal yst ATOUNfg agcexPéeSSAI Fhe hyWriolitlonda i BIe based
on n-paraffinsCt Fﬁﬁﬁﬁg?affin m xtures to be hygroisonerized, S

general |y conpiyirprdss, whiitdh rarhder sage igd fousmel thetro cambimuons ht |,
preferably of from1l to 15% by weight. 15 . The fol |l owi ng experinent al
exanpl es are r@ﬂoﬁ@é&h“ S€en order to better illustrate the present

| nvention. @@WH‘P& somdirdlz¥tlioh) is suitablyéSrPPEP-Git ifGRte is
di scl osed in BE-877, 205. 3.0 grans of NaCH and 6.4 grans of boric

acid are 2G ditheolpradent@®fl Hy,08tad AgMoSnatysieuciooprisesddwidthin  tetra

et hyl ammoni um hydr oxi de. ,A.cl ea oLUt LPRed S obt.gi ne I ch JS, di | ut ed
with 3070 g of thesrarugiot ook PO RS arats TR P MdRiAS0S

silica, coRlLAl 5" ,3094HY udieghta Obreskusd. o35 from athwd spheild ng
suspensi on, having a pH val ue of 12.2, is kept stirred at room
tenperature foprésisoures up tanR3000eckPehardnd poefierabiloc| afe finemrder to

crystallize unggho%t%%iQOQW@W1gﬁ%qs, under its

10 The effective catalyst amount, as expressed as
weight percentage based on n-paraffins or n-paraffin
mixtures to be hydroisomerized, is generally comprised
within the range of from 0.5 to 30% by weight,
preferably of from 1 to 15X by weight.

15 The following experimental examples are reported
in order to better illustrate the present invention.

mple 1 L )
This boro-silicate is disclosed in BE-877,205.
3.0 grams of NaOH and 6.4 grams of boric acid are

20 dissolved in 28.1 g of an aqueous solution at 40X of
tetra ethyl ammonium hydroxide. A clear solution is
obtained which is diluted with 30.0 g of distilled
water and is added to 51.0 g of Ludox AS s'i!.'i_ca,
containing 30X by weight of silica.

25 The resulting suspension, having a pH value of
12.2, is kept stirred at room temperature for 4 hours
and 1is then chérged to an autoclave in order to
crystallize under static conditions, under its
aufogenous pressure, at 150°C for 7 days.

30 At the end of this time period, the resulting



aut ogenous pressure, at 150[err]C for 7 days. 30 ‘At “tHe end of this

time period, the resulting 12.

product is discharged, washed and dri ed. The material was
characterized by X ray anal ysis, W4 the structure of a pure BOR-B
bei ng evi denced. The product is calcined at 550[err]C for 5
hours, is 5 exchanged into its acidic formby treatnent with a

solution  of ammonium acetate and  subsequent cal ci nati on under

t he above indicated conditions. The regultjn mat eriral di splays a
mol ar ratio of produdd derdisajaneqdy Maghed and gri nit was tested i.n

the cracking 10 reactio | NnyRex blpyl e
equal to 1. g gasdrid Gras Saractholeeu 6 Thay Wi ol os
zeolite by aqu IHY egaidture of a purd rBQRxE ibmirsg ewiddicedof beta

zeolite, prepared 15 as disclosed above, char 0 a crystallize] 12.6
n of panpaqueou§'ltﬁ)lnﬁqclﬂftcoﬁ F ﬁH‘?—er?'r ?ig@tc[ 5;°r"] s{é‘.%ﬁ%by{s

wei ght / vol ume) anq%aﬁogg% Mot iies agldesh dr prhS Sy f@ﬁééilﬂ.é’ﬁﬁuﬁftw Ya

The reactants &%F wed to stay into contact for 1 ours, water is
t hen evapor at egqfdt jln heatfi ng asimcGO{ww r | @cX atieor Brdur suwaeduentanpl e

e T A R TR T LI R TR
S YLD e DU SRR A IR ING oI AO R Lt
synthesi s of Alsj0,:8,00R- BSi anghcpdrerd ity wayse tatsitregl docdrhdi e ack Evg
di scl osed 1|0n U?-_eé_ci’iino’gzgh ans-l']:eoilalr(t)g\f: it yielded an alpha value
equal to 1.
The Pt metal phase is deposited onto the beta
zeolite by aqueous impregnation.
In particular, on 10 g of beta zeolite, prepared
15 as disctosed above, charged to a crystallizer, 12.6 ml
of an aqueous solution containing HPtCl, €0.45% by
weight/volume) and (0.6 M) HC1 is added dropwise, mixing accurately.
The reactants are allowed to stay into contact for 16
hours, water is then evaporated off by heating at 60°C
20 for 1 hour, and the sample is subsequently dried for
2 hour at 150°, still in air. The calcination is
carried out at 500°C for 3 hours under a flowing air
stream, with the muffle being heated from 23 to 500°C
during 90 minutes.
25 Example 2 (Catalyst 2)
A suspension of seeds for the synthesis of Al-
BOR~-B is prepared by operating accordihg to as
disclosed in US-A-5,110,570, as follows:
Four grams of NaOH and 8 grals_of-boric acid are
30 dissolved in 30 g of distilled water. To this



L4
s

Four grans of
of distilled
solution, 35 g

wat er, are add
64 g of 5 L
obt ai ned whi ch
hours, and is

NaOH and 8 grans of boric acid are 30 dfsseiéed “in 30 g-

water. To this

13.

of tetra ethyl anmoni um hydroxi de at 40% in water and
0.2 gof A(NJerr])[err]9H err]0 previoﬂily di ssolved in 10 g of
0

ed. The end sol ution

tained in that way is addedd to

udox AS silica, at 30% by wei ght. A mxture "A" is

is allowed to stay at roomtenperature during about 4

then charged to an autoclave and is caused to

crystallize atgols@{ehis]85 BowoT stetrasethyhdammopiami hyroxigieli #tons and

' s ™~y . f d
0% in warhieqrd B2 o9k AL GE, Pleife i ©
‘ﬂ;ﬁ_%nge-”‘ 10 g of Aldt¥r, aatedayddedySt phbi zawgon at
StIr

ring, under the autogenous pressure, an alum num
cont ai ni ng BOR-¢% Lt Dim adbtaingdt dn Hhaty earhisgaddedd  t0 064 t 9 f

ct displays, an alp .= 4. Its conposition is as
L&Qﬂ’brﬁa/ﬂ l["e':rarﬂ éﬁrgfi ;%69'!3?1%1:' * Siderr]/Blerr]Jerr]
41. The  §0 piREGPEred" HOrobeeIARBOWHIdICAIS alildwed €bMitted

under its auto
seed suspensi o
conposition as
150[err]C, w

formthe produ
fol | ows: 5 x

to the platinu

Conpari son Exargiay Y Guon temp@rapire during abauhté hounse and is

hen' harnged it n "Hetactakd Mnd T S Y 0,

prepared by di
Herr]BO[err]

t

m i npregnati on step as di scl osed i n above Exanple

wei ght. To the gggddiniee! est sob50% onfoBl. 8 gdays, Jndgeax HEstié

40% by wei ght
' 10

15

20

25

30

i s added. The
conditions and under its autogenous pressure.

Twenty-six grams of so prepared seed suspension
is added to 155 g of a mixture having. the sanme
composition as of mixture A.

After a 3-day crystallization at 150°C, with
stirring, under the autogenous pressure, an aluminum-
containing BOR-B is obtained. After being exchanged
into its acidic form the product displays an _atpha value
= 4. Its composition is as follows:

* Si0,/AL 0, = 698;
$i0,/8,0; = 41.

*

The $0 prepared boro-alumino-silicate is
submitted to the platinum impregnation step as
disclosed in above Example 1.

ri ' ¢ 3

A reactant mixture "A" is prepared by dissolving
0.8 g of NaOH, 0.4 g of NaAlO, and 3.7 g of HyBO; in
65.5 g of tetra ethyl ammonium hydroxidé at 14% by

dic

1.

7 g of

by
ca at

weight. To the resultipg clear solution, 31.2 g of

Ludox HS silica at 40X by weight 1is added. The
resulting "A" mixture is charged to an autoclave and



v : . TL
30 resulting "A" mixture is charged to an autocl ave and
14. i.s allowed to crystallize for 2 days at 150[err] C under
static conditions and under its autogenous pressure. In that way, a
m | ky seed suspension is obtained. 4 Twenty-four grans of this
m | ky seed suspension 5 is added to 130 b bf a mxture having the sane

conposition as of "A'" mxture. The resul ting suspension is
allowed to crystallize at 150[err]C, under its aut ogenous pressure,
under static conditions, for 2 days. 10 After being submtted

to exchange||n(;§t§tgsaddcto crﬁsﬁaﬁlﬂt&atnmd&cﬂahasdﬂuﬂsmﬁdcunmgrnnlar

conposi tion: * SlC{errng err CL h
Siderr]/Al [err]sdaniq corhit nd up srré§a| FMQQAP%@RPB'?%S""-

Tprognat ed Wt} 1!y Nia PUPRESEH | s FHRLIH el | hd (ingdl pr ocess

as discl osed in“a Conpari so e 4 (Catalyst
4) A betamyxﬁﬁﬁ%fouﬁsgrgnspafedh1sund&ky samMIsHSpension
conditions to as disclosed in A—3 308, 069. nount  of
59.8 g of 5tetisacedgedmbii u 9 h9 rdildE*G?ER CPEVé9940@95y saame

wei ght / wei ght i nf%&%%fqﬁ aol utdon apd 1.5 ,g e S0dyH algg’gﬂa@ﬁ,,are
em ne

added to ralized water. The resulting m xture
heated up to awa@ﬁiN§vuuiis tpraadthosmwwmmmglizi aﬂﬂ150°ﬂ%ﬂﬂﬁ§enr] is

conpl etely dissolved. The obtained sol |on i.s, added, to, 48.7 g

Ludox HS col | oi d&Is 3“‘QﬁQWQﬂ¥eﬁ'9ﬁﬁ%Tﬁ/\Mﬂ t StafdF £onditiangy 4 $5Iar
rati o of SlC{err]dgﬂ rr]Qerr] = 28. The resul ti ng honbgeneous
suspensi on haV|ng P30 14 is charged to a stainless steel autoclave and
S 10 After being submitted to exchange into its acidic

form, the product has the following molar composition:
* $10,/B,0; = 43;
* Si0,/AL,05 = 90.

The resulting AL-EOR-B ijs 1impregnated with

15 platinum, by operating according to the same procesé
as disclosed in above Example 1.

c son 6 ¢ 4
A beta-zeolite is prepared' undér similar
conditions to as disclosed in US-A~3,308,069.

20 An’ amount of 59.8 g of tetraethylammonium
hydroxide (TEA-OH) at 40X by weight/weight in aqueous
solution and 1.9 g of sodium aluminate are added to
58.4 g of demineralized water. The resulting uixtyre
is heated up to about 80°C and is kept with stirring,

25 until NaAlO, is completely dissolved. The obtained
solution is added to 48.7 g of Ludox HS colloidal
silica at 40X by weight, such as to yield a molar
ratio of Si0,:A1,0; = 28.-

The resulting homogeneous suspension having pH =

30 14 is charged to a stainless steel autoclave and is



. v ot
15. allowed to crystallize under hydrothermal ¢ondiions, - I n
an oven at 150[err]C during 10 days, under static condi tions and
urder its autogenous pressure. The crystallized product, which results
to be a pure beta- 5 zeolite, is filteygd off, is washed, is dried at
120[err] C during 1 hour, is calcined at 550[err]C during 5 hours and

I's exchanged into its acidic form by exchange with anmoni um acet ate and
subsequent cal ci nati on, under the above indicated conditions. 10

The Pt netal phase is deposited on beta-zeolite by aqueous
i npregnation, astduedl csedryst@tdigecunder hydrothegcgal gopditions, The

catal yst from Exanple 1 vvasiges‘tsqpci ndﬁpf"o%l gor egg);éonttﬁied%%c;qagqrcaf fin

hydr oi someri zafiPor?™ i §¥€8e d m croau ve undef | I'owi ng

condi ti ons. can itioh8 NS4 ouHder aiesi Sawtogéndws e s sursé £elThieody
and a lid prOV|aea with a plurality of valves for aut ocl ave
pressuri zing, vepstayliredppeofBrs,rwbich resultyite he 3 poFS 82tATd with a

safety (pressure relief) 20Q.,di sfirtrl S [ oca thin
i nner Pet aFePgaFe’ 1s%% Lg#’aédré—ggfoiéi@c a?éed?vnaﬁ?@ a;é: ?f err]
paraffin agdr9ng510nebrsai gl yateinde sysISOCi dupriegsSr hoeds and when
cold, at 5 MPa wth Herr], and is then heated up to 25 360[err]C.

Zero time is assummdthanged thatotiits REtAIG form Ry Axchapgecmidhature

I nsi de the. reactor .E%gsggggtetpgg sﬁaggéhgﬁg ¥9L9$33¥2§5 %ﬁgérnkﬂgpes have

el apsed, the 3%®PR} rs®coo a pressuri zed, e reaction 30
mxture is theppppeoyRBeEated conditions.

! 10 The Pt metal phase is deposited on beta-zeolite
by aqueous impregnation, as disclosed in Example 1.

Example 5

The catalyst from Example 1 was tested in the
reaction of n-C,, paraffin hydroisomerization, inside

15 a microautoclave under the following conditions.

The microautoclave is constituted by a steel body
and a Llid provided with a plurality of valves for
autoclave pressurizing, venting and possible recovery
of gas products, and with a safety (pressure relief)

20 disk. The stirring system consists of a thin inner
metal rod.

The reactor is charged with 8 g of C,, paraffin
and 0.25 g of catalyst; the system 1is pressurized,
when cold, at 5 MPa with H,, and is then heated up to

25 360°c. |

Zero time is assumed to be that time point at
which the temperature inside the reactor reaches the
desired value. When 120, minutes have elapsed, the
reactor is cooled and debfessurized, and the reaction

30 mixture is then recovered.



16. The anal ysis of the product in order to detlerniné : -'the
conversion rate and the product distribution is directly carried out
oh the resulting mxture by gas- chromat ography (HP-1 crosslinked

met hyl silicone gum 5 colum, atom c em ssion detector). In
Table 1, the values of conversion and 44 selectivity are reported, which
are conputed as fol | ows: unreacted n-(err]
surface area 10 n-Cerr] conversion = 1- ----------mmmmmmmmm oo
total hydrocarbons surface area iso-Cerr]
products surface area Selectivity to iso-Clerr] =

e The -analysis of the product in order to detArRing oducts
surface area 15 in which,"isqg-Clerr]y J;s,t , Xk ur f sl rs wth 16
carbon atoms. the °°"V%&§hﬁﬂe?89; a%d éﬁ%\gg?gpégtdggggf ?%g%Fb anple 1
is tested in g ddif L H N IRIWUZ I The rafsul tidg WTdtumary fgas- The

20 conditions ‘are kept equal to those as of Exanple 5, ~  but for
tenperat ure, whihatomat arardysctHRolnc cessbboked methyly gildsasre @mersi on
and selectivity are repqrted ' b Exanple 7 25 A
catal yst actor cﬁ‘ﬂ’d"&"cf IS(}a?r?dlce efiigs&toggtée%el]rntor) :

In Table 1, the values of conversion and

gelectivity are reported, which are computed as

follows:
unreacted n-C,, surface area
10 n-C, conversion = 1= —=c-cecccscconcccccccccocoococas
“total hydrocarbons surface area
iso-C,, products surface area
Selectivity to iso~Cy = ~=====-c-=-- oeessssse- so=——-

total products surface area
15 in which "iso~C,," is the mixture of isomers with 16
" carbon atoms.
Example 6 ,
A catalyst according to Example 1 is tested in
the hydroisomerization of n-C,, paraffin. The
20 conditions are kept equal to those as of Example 5,
but for temperature, which is decreased down to 350°C.
The values of conversion and selectivity are reported
in Table 1.
Example 7
25 A catalyst according to Example 1 is tested in
the hydroisomerization of n-C,, paraffin. The
conditions are kept equal to those as of Example 5,
but for temperature, which is decreased down to 340°C.

The values of conversion and selectivity are reported
30 in Table 1.
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hydr oi soneri zat
equal to those
selectivity are
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of n-Clerr] p
Exanpl e 5,

m nutes. The val ues 8f ©

1. Ex
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conditions are
tenperature, wh
conver si on and
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hydr oi soneri zat

aaae o~
-
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to those as of Exanple 5, but for tenperature, which is
to 340C. The val ues of conversion and selectivity are
Tabl e 1. 17.
A cat al-yst according150 Exanple 2 is tested in t he

I on of n-Cl6é paraffin.  ° The conditions are kept
as of Exanmple 5. 5 The values of conversion and

reporfed in Table 1. Exanpl e 9 A
ing to Exanple 2 is tested in the hydroi sonerization

araf f example®d& 10 conditions are kept equal to those as of

si on -and” se i Vi d

3R © HPddPisomeritatabal ySéfacaaialj Ng pat deiAY © 3 hies
he hydroi soneri zati on of n- Cl paraffin. The
kopdi¢dons @are Hkert a8qudletansihes® as ofyExpeple 5.

UL B! iR ATy 1B Shpyhysc s, SRS o0

iM Tabl e

hpcxatipey oL, 6opuRERIER 39 SRUbERiu sy IR RebSReBy,

GAt #bytk according to Exanple 2 is tested in t he
i on of n-Clerr] paraffin. The
Example 9

A catalyst according to Example 2 is tested in

the hydroisomerization of n-C;g paraffin. The

10

15

20

25

30

conditions are kept equal to those as of Example 5,
but for the reaction time, which is reduced ddun to 60
minutes. The values of conversion and selectivity are
reported in Table 1.

xam 1

A catalyst according to Example 2 is tested in
the hydroisomerization of n-C,, paraffin. The
conditions are kept equal to those as of Example 5,
but for temperature, which is decreased down to 350°C.
The values of conversion and seLectivitQ are reportéd
in.Table 1. |

Example 11

A catalyst according to Example 2 is tested ih
the hydroisomerization of n-C,, paraffin. The
conditions are kept equal to those as of Example S,
but for temperature, which is decreased down to 340°C.
The values of conversion and selectivity are reported
in Table 1. |

Example 12

A catalyst according to Example 2 is tested in

cr
M

the hydroisomerization of n-C,, paraffin. The



conditions are kept equal to those as of Exanple 5, 25°:but for: o
tenperature, which is decreased down to 340C. The val ues: of .“conver si on

and selectivity are reported in Table 1. Exanpl e 12

A catal yst according to Exanple 2 is tested in 30 the hydr oi someri zati on
of n-Clerr] paraffin. The 18

conditions are kept equal to those as of1§xanple 5, but for
tenperature, which is decreased down to 300[err]C. The val ues of
conversion and selectivity are reported in Table 1. 5 '
Conpari son Exanple 13 A catal yst according to Exanple 3 is
tested in énﬁiti'amr@@nwﬁaéwm tof thiosel &y Jof PekahpiLe. 5,The
conditions are K pt equal to those as of Exanple 6. The val ues of

conversion and pake¢brviepparatuepervbiichips desreagsed down to 300°C.
Conparison Example 14, o0 o converS3bA! ¥Rl 3618C109¢)0aF52MEGrEeld®

tested in he va
in TabLe 1-

5 c ri 1

A catalyst according to Example 3 is tested in
the hydroisomerization of n-C,, paraffin. The
conditions are kept equal to those as of Example 6.

| The values of conversion and selectivity are reported
10  in Table 1.

A catalyst according to Example & is tested in
the hydro{sonerization of n-C,, paraffin. The
conditions are kept equal to those as of Example 6.

15 The values of conversion and selectivity are reported
in Table 1.

c i X 1 .

A catalyst according to Example 4 is tested in'
the hydroisomerization of n-C,, paraffin. The

20 conditions are kept equal to those as of Example 5,
but for teamperature, which is decreased down to 300°C.
The values of conversion and selectivity are reported
in Table 1. ' '

JABLE 1
25 _ Tesperature Time t, Selectivity
Example Catalyst T, % minutes Conversion  to iso-Cqg%
i
5 1 0 120 65.1 8.3
6 1 350 120 8.7 9%.9

30 1 340 120 35.6 5.7



the l hydroi sonerization of n-Clerr] paraffin. The: B cdnditiohé

are kept equal to those as of Exanple 6. 15 The values of tonversion and

selectivity are reported in Table 1. Conpari son Exanple 15
A catal yst according to Exanple 4 is tested in t he
~hydroi soneri zation of n-Cferr] paraffin. The 20 conditions are kept
equal to those as of Exanple 5, but 1or tenperature, which is
decreased down to 300[err]C. The val ues of conversion and selectivity
are reported i n" Tabl e 1. TABLE 1 25
Tenperature Tine t, Sel ectivity Exanpl e Cat al yst T,
[err]C minutes Conversion tgABLE- @ €clohtinues) 5 1 360
120 65. 1 88.3 6 1 350 120 48. 7
95.9 30 7 1 34(Q Tesperaturgp()Timet, 35 G 05. Belectivity
19. Example Catalyst T, % ninutes Conversion to iso-Cqgk
5 3 2 360 120 98.6 70.8
9 2 360 -6 52.4 93.1
10 2 350 120 8.0 76.0
Y 2 340 120 5.4 89.3
) 12 2 ‘ 300 120 17.5 - 98.9
10 13 3 350 120 9.6 26.8
% 4 350 120 99.5 21.2
15 . 4 300 120 89.8 26.1

Reaction condifions:

= 5 MP3;

8:0.25.

From Example 5, one may see that the catalyst

Pre
15 n=C,sicatalyst

based on BOR-B and Pt displays extremely good values
of selectivity to C,, isomers at a higher conversion
Level than those which are usually taken into consideration in
20 technical papers. |

' From Examples 5, 6 and 7, one may see that the
temperature decrease causes a decrease in conversion
and an increase in selectivity to C,, isomers of up to
96%. ' -

25 From Examples 5 and 8, one may see that the
introduction of small Al amounts inside the structure
causes, with the 6ther efperimentat conditions being
the same, an increase ffn conversion rate, with a

_ consequent decrease in selectivity to C,, isomers down
30 to 70x.



'TABL! 1 (conti nues) Tenper at ur e Tlﬁé t,: R

SeIeEtivity Exanpl e Cat al yst T, [err]C mnut¥gs - -Converstion to
4ds0-Clerr]% 5 8 2 360 120 98. 6 70. 8

9 2 360 60 . 52.4 93.1 10 2

350 120 89.0 76.0 1é6b' 2 340 120

75. 4 89.3 12 2 120 - 17.5 - 98.9
10 13 3 .. 350 120 99. 6 26. 8 14 4
350 120 99.5 21.2 15 4 300 120
89.8 26.1 Reaction conditions: Plerr] =5 MPa; 15
n-Clerr]:catalyst = &pw5eExamples 8 aRdon?Exame emdy aee muhaseethdat the
cat al yst based on BOR-B and, Pt displays extrenel ood, val ues

of selectivity tdecteaseq jinsdgactign aﬂmﬁ LV&&\F&%i%‘%'smﬂ ehA¥e¢ han

those whi ch are usyal |y} kg pBeqvaeysi day alipdral  gFodued3NNig@ingapers.

FromExarr]:)Ies'S,“"l and one nmay see that the enper at ure decrease
causes a decr easgcireas@d apsitan 93%.

5 From Examples 8, 10, 11 and 12, one may see that
at too Llow reaction temperatures (300°C), the
conversion rate decreases down to lower values that
20%, whereas at intermediate temperatures (340°), a

! good ratio of conversion values (75%) to the values of
10 selectivity to C,, isomers (90X) is obtained.

From Examples 6, 10, 13 and 14, one may see that

zeolites with beta structure, or BOR-B with too high

At cohtents and not submitted to aluminum removal

‘treatments display, uith- the other experimental

15 conditions being the same, very Llow selectivity

values, 1in the presence of nearly quantitative

conversion Llevels. '

Even if the reaction temperature is decreased

down to 300°C (Example 15), the values of conversion

20 and selectivity to useful products are not

substantially modified.

25
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*and !n increase in selectivity to C16 isonmers of up to " 969’ 25
From Exanples 5 and 8, one nay see that the i ntroduction of smal

anounts inside the structure causes, with the other experinental

iti ' the same, an increase in rsion rate, th
a consequent decrease in selectivit o] C[err] | somers down

“condi tions being

70%

decrease in reaction tinme hal ves the conversi on rate
selectivity to useful" products being i ncreased up to

From Exanpl es 8,

reaction tenperatures (300[err](3 cthe i m sconversion rate decreases
down to | ower val ues that 20% whereas at gyer dlate te at ures
(3400, a . good r at @ rokcessnfor st s hydrqjsome M ahhe-pPR fi(ns 10

selectivity to Cﬁg; |soners§§gogﬁ1§s ?pﬁghn Iﬂ?ﬂﬁﬂcharagggpygggmq s 6,

10, 13 and 14,
with too high

treatments display,

quantitative
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10, 11 and 12, one nmay see that at too |ow

w9 sBRren % e8P 0o W a structure
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conditions, with a difunctional catalyst which

comprises:

(a) a porous crystalline material isostructural with
beta-zeolite selected from boro-silicate (BOR-B)
and boro-alumino~-silicate (AL-BOR-B) in which the
molar $i0,:Al,0; ratio is higher than 300:1;

(b) one or more metal(s) belonging to Group VIIIA) in
an amount comprised within the range of from 0.05
to 5X by weight. |
2. Process according to claim 1, characterized in

that said boro-alumino-silicate displays a higher

$i0,/AL,0;, ratio than 500:1.

3. Process according to claim 1, characterized .in
that said metal belonging to Group VIIIA is contained
at. a lLevel comprised within the range of from0.1 to
2%. | ,

4. Process according to claim 1, in which the
metal of Group VIIIA is selected from pLatinun'end
paltadium.

S. Process according to claim 1, characterized in
that the hydroiso-erization is carried out in the
presence of H,, at a telperature comprised within the
range of from 200 to 540°C, and under a pressure of
frgn atmospheric pressure up to 25,000 kPa.

6. Prppess according to claim 5, characterized in

OR-B

t he ot her experlnental 15 conditions being
the same, \erybroughtsel dotpvitgontacyqgl ydtndem t hydsodsones iFation | v



si on Levels. Even if the reaction tenperature is:decreased
to 300C (Exanmple 15), the values of conversion 20%-and= selectivity

to Wseful products are not substantially nodifi ed. 25

.30 21. 1. Process for
the @ydroi soneri zation of n- paraffins havi ng pore than 15 carbon

ato

, Characterized in t hat n- par aBBen, or th
affins, is 5 brought into contact, undee”mnmmgm ml ”“’n i on
a

tions, wth a di-functional catalyst which

porofs crystalline material isostructural with ~ bet a- zeollte

el efted from bekgesidigahgarBPEolbrilation 710 a0irGed Uglo s | el €

(Al - CR—B) i n which lar SiQ2: Al[err](err] ratio is higher
t han §300: presence of hydrogen, at a temperature conprised

Wwithin the range of from 250 to 450°C, and under a
pressure of from 4,000 to10,000 kPa.

5 7. dDifunctional catalyst which comprises:
(a) a porous crystalline material isostructural with

beta-zeolite selected from boro-silicate (BOR-8B)

and boro~alumino-silicate (AL-BOR-B) in which the
molar Si0,:AL,0; ratio is higher than 300:1;

10 (b) one or more metal(s) belonging to Group VIIIA, in
an amount comprised within the range of from 0.05
to 5% by weight.

8. Difunctional catalyst according to claim 7,
which comprises:

15 (a) a porous crystalline material isostructural with
beta-zeolite selected from boro-siLicateI(BOR-B)
and boro-alumino-silicate (AL-BOR-B) in which the
molar $70,:AL,0; ratio is higher than 500:1;

(b) one or more metal(s) belonging to Group VIIIA, in

20 . an amount comprised within the range of from 0.1
to 2X by weight.

9. Process for preparing the catalyst according
to claim 7, which comprises: '
(1) a first step, of preparation of the porous

25 crystalline material which is isostructdral with
beta zeoLife, selected from boro-silicate (BOR-B)
and boro-alumino-silicate (AL-BOR-B) in which the
molar Si0,:A1,0, ratio is higher than 300:1;

(2) a second step, in which the zeolite obtained from

30 . the (a) step is treated with a metal from Group

B




e or nore netal (s) belonging to Goup VIIIA in?: : Zan a}muht
sed within the range of from 0.05 to 5% by weight. 15

cess according to claim1, characterized in ,——~Uﬁlat\sai&__\_]hr
| um no-silicate displays a higher Sigerr]/Aferr]gerr atio

t han $00: 1. 3. Process according éo claim iLc“m L i

that §aid metal belonging to Group VIIIA #3-cont ai near ”mm”ﬂ M
conprigsed within the range of from0.1 to 2%  * ¢ 4. wPro
according to claim1,”1n which'the metal of Goup VIIIAis selected
fromgl ati num and pal I adium 25 5. Process according to claiml1,
charagterized in vigia) N6y hndenassafera axddhomique coetectiedubetueehe
préserfjce of Herr], at a tenperature conprised within the range of from
200 td 540[err]C, andiemdexchapgesandci@preanationyr at nospheric pressure up
to 25,§000 kPa. 30 6 S diNg Af | g 5, L,g8d in
22 that | the'RydPEPESEE; BSESFAINGRd X A N, craRspELFILed

ce of hydrpgegnattisaidelprratep cisocprrted out -accomding htor tihge of

fromZ450 to 450[err]C, and under a pressure of from 4,000 tol0, 000
kPa. [5 5 Timmpregmatiomateckaiq¥®st which conprises: (a) a porous
crystdlline material isostructural with beta- zeolite sel ected
fromPoro-silicate (BOR-B) and boro-alum no-silicate (Al -BOR-B)

i n whijch the nmolar Sigerr]:Af[err]derr] ratio is higher than
300:1;} 10 (b) one or nore netal (s) belonging to Goup VIIIA in

an angunt conprised within the range of from 0. 05 to 5% by

wei ghtf.
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. i e e |
g. %unc‘t ional catalyst according to claim 7, whi'eh coaprises: 15 //I
(a) - JEUR I, -

a porous crystalline material isostructural with .:. .- 1 ..
zeolite selected fromboro-silicate (BOR-B) and
alum no-silicate (Al-BOR-B) in which the nmol ar
rr]:Al[err](err] ratio i-s higher than 500: 1; (b) one or nore
(s) belonging to Goup VIIIA in 20 an anount conprised within
ange of fromO.1, to 2% by wei ght. 9. Process for
ring the catal yst according to claim?7, which conprises: (1)
st step, of preparation of the porous 25 crystalline materi al
Is isostructural with beta zeolite, selected from
silicate (BOR- B) _ and boro-alum no-silicate (Al-BOR-B) in
t he - molar SiJerr]:A[err]derr] ratio is higher than
; (2) a second step, in which the zeoliteCASE 25288 from 30
a) step is treated with a netal from G oup

VII1A by neans of a techni que sel ected between i on exchan
npr egnsti on. 10. Process according to claim9, characterized in
said (b) step is carried out according to the inpregnation techni que.

“DIFUNCTIONAL CATALYST EFFECTIVE 1IN WAX HYDRO-
ISOMERIZATION AND PROCESS FOR PREPARING IT"
10 Abs traceyt
Process for the hydroisomerization of n-paraffins in
the presence of .a difunctional catalyst which
comprises:
(a) a porous crystalline material isostructural with
15 beta-zeolite selected from boro-silicate (BOR-8)
and boro-alumino-silicate (AL-80R=-B) in which the
molar Si0,:AL,0; ratio is higher than 300:1;
(b) one or more metal(s) belonging to Group VIIIA,

selected from platinum and paltladium, in an

20 . amount comprised within the range of from 0.05 to
5% by weight.




