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USI NG A CATALYST COVPRI SING A SOLID ACCD AND A
HYDROGENATI ON METAL The present invention relates to a
process for alkylating a hydrocarbon feed 5 which
WORIPYEEE7 cont act i ng t he hydrocarbon feed t oPGEEP2005/000929
al kylated with an al kylation agent in the presence of

a catal yst conprising a solid acid and a

hydr ogenati on netal. Wthin the framework of the

present invention, the termalkylation refers to the

10 reaction of an al kyl atabl e conpound, such as an
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I t ch_has hi gh t ane
DS Tam HoB b8 blesehb I Rabi 1B Myt aRiBi raters to the
1?20 gastdn rof aﬁt alkylethbly conpokihdg lshela\ééﬁrarp@trﬁmbﬁw or saturated
BT BEE NI enoBRUR SRt S taruglT B8 i BnORER. Wihout timiting the
es s&sipeddflite fﬁ\ié@tlo@fw§ il ArihepNustrateCie agventibh by dtlissing the
en and_so has clean burning  characterjstics,

It SBRTGIPranD! - Rabeatody SHBreREBNSy cisy caumTay bpnehal  saturated

hi dRyd?63P6hs, ﬂMfFPQh oléfﬁ‘ﬁﬁﬁplvéhﬁgmg%}laﬁ&éﬂdgaturated hydrocarbons
envi T onnent al knock conpounds 25 such

1&s Withrahigbsr (ﬁi%/OIP@él@If wajghb, Hudiorri@ogasesniaie nebetermsegther than

by Bhha or by cracking heavier petrol eum
fraf’: o%éﬁaﬁﬁgpaﬁe contains fewif any aromatics or

ol eThingeadiondh of nfefasbhecatsel i makpe dkporgiblé 4o abtaim, tthisugh the
advgiﬂig‘égcﬁ{ of Egﬁu@hgwﬁt énfﬂlerﬁaﬁ%ta‘?rﬂné .8 ChHohak8n¥ 28 alkylate

I'n- conmerc
Wthh has a high octane number and which boils in the gasoline range. Unlike

20 gasoline obtained by cracking heavier petroleum fractions such as vacuum gas
oil and atmospheric residue, gasoline obtained by alkylation is essentially free
of contaminants such as sulfur and nitrogen and so has clean burning
characteristics. Its high anti-knock properties, represented by the high octane
number, lessen the need to add environmentally harmful anti-knock compounds

25  such as aromatics or lead. Also; unlike gasoline obtained by reforming naphtha
or by cracking heavier petroleum fractions, alkylate contains few if any
aromatics or olefins, which, environmentally speaking, is a further advantage.

The alkylation reaction is acid-catalyzed. At present, in commercial alkylation
30 equipment use is made of liquid acid catalysts such as sulfuric acid and
hydrogen fluoride. The use of such catalysts is attended with a wide range of
problems. For instance, sulfuric acid and hydrogen fluoride are highly corrosive,



30 equi prent use is made of liquid acid catal ysts such
as sulfuric acid and hydrogen fluoride. The use of
such catalysts is attended with a wi de range of

probl enms. For instance, sulfuric acid and hydrogen
WOR0451%388%ar e hi ghly corrosive, WO 2005/ 07538HCT/EP2005/000929
PCT/ EP2005/ 000929 2 so that the equi pnent used has to
neet high quality requirenents. Since the presence of
highly corrosive materials in the resulting fuel is
obj ectionable, the remaining acid has to be renoved
fromthe al kylate. Al so, becauge of the phase
separations which have to be carried out, the process
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It has now been surprisingly found that the use of a catalyst comprising a solid

20 acid and a hydrogenation metal and which additionally contains 1.5 - 6 wt% of
water — measured as the loss on ignition (LOI) at 800°C and based on the total
weight of the catalyst composition — results in a higher activity and a higher
alkylate quality compared with a comparable but drier catalyst.

25 The catalyst ‘
The catalyst, when used in the alkylation process, comprises 1.5 - 6 wit% water.
Preferably, the water content of the catalyst is 1.8 - 4 wt%, more preferably 2 - 3
wi%.
The water content of the catalyst is its water content during use in the alkylation
30 process and is measured by determining the weight loss upon heating the
catalyst for two hours at 600°C (LOlsop).



Preferably, the water content of the catalyst is 1.8 -
4 wt% nore preferably 2 - 3 w% The water content
of the catalyst is its water content during use in the
al kylation 30 process and is neasured by determ nin
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hours at 600C (LO SOD) WD 2005/ 075387

PCT/ EP2005/ 000929 3 The catal yst to be used in the
process according to the invention further conprises
a hydrogenation netal. Exanples of suitable

hydr ogenation netals are consgituents of the
transition netals, such as nmetals of G oup VIII of the
5 Periodic Table, and m xtures thereof. Anong these,
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chlorinated aluminium oxides or clays. Preferred solid acids are zeolites,
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including mordenite, zeolite beta, X-zeolites and Y-zeolites, including H-Y-
20 zeolites and USY-zeolites. Mixtures of solid acids can also be employed. An
even more preferred solid acid is Y-zeolite with a unit cell size of 24.34 - 24.72
angstroms, while Y-zeolite with a unit cell size of 24.42-24.56 angstroms is

preferred most.

25 The catalyst may additionally comprise a matrix material. Examples of suitable
matrix materials are alumina, silica, titania, zirconia, clays, and mixtures thereof.
Matrix materials comprising alumina are generally preferred.

Preferably, the catalyst comprises 2-98 wt% of the solid acid and 98-2 wt% of
the matrix material, based on the total weight of the solid acid and the matrix

30 material present in the catalyst. More preferably, the catalyst comprises 10-80
wi% of the solid acid and 90-10 wt% of the matrix material, based on the total



preferred nost. 25 The catal yst may additionally
conprise a matrix material. Exanples of suitable
matrix materials are alumna, silica, titania,
zirconia, clays, and m xtures thereof. Matrix
Wﬂl@ﬂﬂ‘&ﬁ@%on‘prl sing alumna are general |y pPeF/EP30gy100929
Preferably, the catalyst conprises 2-98 w % of the
solid acid and 98-2 wt% of the matrix material, based
on the total weight of the solid acid and the matrix
30 material present in the catalyst. Mre preferably,
the catal yst conprises 10-90 wy% of the solid acid and
90-10 wt % of the matrix material, based on the total
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is known to the person skilled in the art and can be carried out, e.g., as

described in DE 2354558.

The macropore volume as well as the total pore volume is determined via
20 mercury intrusion on the basis of the Washburn equation covering pores with a

diameter of 3.6-8,000 nm.

Preferably, the ratio between the volume in macropores and the specific length

is above 0.20 ml/(g*mm), more preferably above 0.30 ml/(g*mm), and even

more preferably above 0.40 ml/(g*mm), as well as preferably below 0.80
25 ml/(g*mm).

It is further preferred that the catalyst has a {otal pore volume of at least 0.23

ml/g and most preferably of at least 0.25 ml/g.

The catalyst particles comprised in the catalyst preferably have a specific length

of at least 0.10 mm, more preferably of at least 0.16 mm, and most preferably of
30 atleast 0.20 mm. The upper limit of the specific length preferably lies at 2.0 mm,

more preferably at 1.0 mm, and most preferably at 0.6 mm.



20 mercury intrusion on the basis of the Washburn
equation covering pores wwth a dianeter of 3.6-8,000
nm Preferably, the ratio between the volune in
macropores and the specific length is above 0.20
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even nore preferably above 0.40 m/(g*m), as well as
preferably below 0.80 25 m/(g*mm). It is further
preferred that the catalyst has a total pore vol une of
at least 0.23 /g and nost preferably of at |east
0.25 m/g. The catal yst partickes conprised in the
catalyst preferably have a specific length of at
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3.0 hrrm Preparation of the catal yst The catal yst used
in the process according to the invention is prepared
by Pregargiprief hegatalsstwat er content of an exi sting
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15  adjusting the water content of an existing catalyst comprising a solid acid and a

01

hydrogenation metal.

The existing catalyst can be prepared by processes common to the industry.

These will comprise, say, shaping the solid acid constituent after mixing it with a

matrix material, to form carrier particles, followed by calcination of the particles.
20 The hydrogenating function may, e.g., be incorporated into the catalyst

composition by impregnating the carrier particles with a solution of a

hydrogenation metal component.

After impregnation the catalyst is preferably calcined.

25 The catalyst is reduced at a temperature preferably in the range 200 to 500°C,
more preferably 250 to 350°C, in a reducing gas such as hydrogen. This
reduction can be performed before adjustment of the water content, after
addition of water to the catalyst and/or by using reduction as a way to adjust the
water content (see below). Preferably, the reduction is performed before

30 adjustment of the water content. More preferably, the reduction is performed

after drying the catalyst in a dry, non-reducing gas (N2, He, air, etc.).



hydr ogenati on netal. The existing catal yst can be
prepared by processes common to the industry. These
will conprise, say, shaping the solid acid constituent
after mxing it with a matrix material, to form
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particles. 20 The hydrogenating function may, e.g., be
i ncorporated into the catalyst conposition by

i mpregnating the carrier particles with a solution of
a hydrogenation netal conponent. After inpregnation
the catalyst is preferably calgined. 25 The catalyst
is reduced at a tenperature preferably in the range
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The reduction and exposure to water can be conducted in sifu or ex situ. With in

situ reduction and exposure to water, the catalyst is reduced and contacted with
20 a water-containing atmosphere while being present in the reactor used for the

alkylation process. This reduction and exposure to water is done before starting

the alkylation process, i.e. before contacting the catalyst with the hydrocarbon

feed and the alkylation agent.

Ex situ reduction and exposure to water requires transportation of the catalyst
25  with the desired LOI to the reactor in which alkylation will fake place.

In another embodiment, the catalyst can be contacted with water ex situ, while

the subsequent reduction to reach the desired LOI is conducted in situ.

Method 2 involves decreasing the LOI of an existing catalyst to the desired level
30 by reducing an unreduced catalyst with an LOI above the desired level before
its use in the alkylation process, i.e. before contacting the catalyst with the



to the desired | evel, - exposing a reduced catalyst to
water until an LO above the desired level is 15
reached, followed by treatnment of the catalyst in
either an inert or a reducing atnosphere, thereby
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The alkylation process

6]

Preferably, the hydrocarbon to be alkylated in the alkylation process is a
branched saturated hydrocarbon such as an isoalkane having 4-10 carbon
20 atoms. Examples are isobutane, isopentane, isohexane or mixtures thereof,
with isobutane being most preferred. The alkylation agent preferably is an olefin
having 2-10 carbon atoms, more preferably 2-6 carbon atoms, still more
" preferably 3-5 carbon atoms, and most preferably 4 carbon atoms. Most
preferably, the alkylation process consists of the alkylation of isobutane with

25 butenes.

As will be evident to the skilled person, the alkylation process can take any
suitable form, including fluidized bed processes, slurry processes, and fixed bed
processes. The process can be carried out in a number of beds and/or reactors,
30 each with separate addition of alkylation agent if desirable. In such a case, the
process of the invention can be carried out in each separate bed or reactor.



at nosphere and/ or by exposing the regenerated catal yst
to a water-containing 10 atnosphere. A conbination of
two or nore of the above nmethods is al so possible. In
particular, it is possible to adjust the LO of the
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t he t can rated by using a
15\/vatcendlbgm applieddn mgpﬂ@rmomm a1g stReasized dnte follpwiay Table:

regener at ion st eps

4,

Temperature | Pressure | Molar ratio of hydrocarbon to
range [°C] range [bar] | alkylation agent

Preferred -40 — 250 1-100 5:1 - 5,000:1

More 20 - 150 5-40 50:1 -1,000:1

preferred

Most 65 - 95 156 —-30 150:1 - 750:1

preferred

Optionally, in the above process the catalyst may be subjected to a high-
temperature regeneration with hydrogen in the gas phase. This high-
20 temperature regeneration is preferably carried out at a temperature of at least
150°C, more preferably at 150° - 600°C, and most preferably at 200° - 400°C.
For details of this regeneration procedure, reference is made to WO 98/23560,
and in particular to page 4, lines 12-19. This text passage is incorporated herein
by reference. The high-temperature regeneration can be applied periodically

25  during the alkylation process.



descri bed bel ow, or by contacting the catalyst with

water in a separate internediate hydration step.

Simlar procedures can be applied to rehydrate the
catalyst after its LO has 10 decreased during

WOR0EH3138Y (i .e. during the al kyl ation react?@ﬁmﬁﬂ‘&/"@@”

(3]
|_\

10

15

20

25
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t enperature regener

regeneration). Suitable process conditions are known

to the skilled person. Preferably, an alkylation

process as disclosed in WO 98/23560 is applied. The
process 15 conditions applied in the present process

are summari zed in the foll ow ng Tabl e: Tenperature
Pressure Mol ar ratio of hydrocarbon to ran a C -range
ba']f é’é a IrédultosF rﬁgﬁf&ﬂ@fr%% ree@nertion tR&Waler-cbfenboflthe catalyst
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preferably at 200 - 400C. For details of this

oaTiaeEn. W ERER LN Q’rgﬁfts'““?gfa*%”géﬁ?*"%ﬁﬁﬂg*‘%‘@fgﬁ a milder

Thirsgdrextionas saagﬁed durimgctheadkydation precessn suglyas described in WO

| CSBTEREE,  Sorufl RS I REET O RC e 2 The te
pr paessge m&ewa&sa&%lﬁc&y Eé%'éfﬁ)ﬁ)éOQﬂb?@Qm Bartitulais during the
" udan3h, Dot SFRCRLYLE 1L “HERTAL G Bleny o =
desédératRraliep bl ®ehatd@niitedith befet Bytaimirgra tydroogrbon and
hydrogen, with said regeneration preferably being carried out at 90% or less,
more preferably at 60% or less, even more preferably at 20% or less, and most
preferably at 10% or less of the active cycle of the catalyst. The active cycle of
the catalyst is defined as the time from the start of the feeding of the alkylation
agent to the moment when, in comparison with the alkylation agent added to the
catalyst-containing reactor section, 20% of the alkylation agent leaves the
catalyst-containing reactor section without being converted, not counting

isomerization inside the molecule.

The quality of the alkylate product obtained in the process according to the
invention can be measured by its Research Octane Number (RON). The RON
is a measure of the anti-knock rating of gasoline and/or gasoline constituents.
The higher the RON, the more favourable the anti-knock rating of the gasoline
will be. Depending on the type of gasoline engine, generally speaking é higher
anti-knock rating is of advantage when it comes to the working of the engine.
The product obtained in the process according to the invention preferably has a
RON of 90 or higher, more preferably of 92 or higher, most preferably 94 or
higher. The RON is obtained by detérmining, e.g. via gas chromatography, the

percentages by volume of the various hydrocarbons in the product. The



the process in the ways described above, e.g. by
adding water to the hydrocarbon feed or the feed of
al kyl ati on agent or by contacting the catalyst 5 with
water in a separate internmedi ate hydration step
POeT0eYIBI8Y, in addition to the high-tenperat BEEEP2005/000929
regeneration treatnment a mlder regeneration is
applied during the al kyl ati on process, such as
described in WO 98/23560, in particular page 9, line
13 through page 13, line 2. This text 10 passage is
i ncorporated herein by referenge. More in particular,
during the al kylation process the catalyst is
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The product obtained in the process according to the
invention preferably has a RON of 90 or higher, nore
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FIGURES

Figure 1 illustrates the RON at 99.5% conversion and the reaction temperature
required for obtaining 99.5% conversion as a function of catalyst’s LOlggo during
reaction.

25 Figure 2 displays the RON and the conversion as a function of the reaction
temperature for catalysts with an LOlsgo of about 2 wi%, prepared in different

ways.



WD 2005/ 075387 PCT/ EP2005/ 000929 10 percent ages by
volunme are then nultiplied by the RON contri bution and
added up. Exanples of conpounds with a RON of 90 or
hi gher are isopentane, 2,2- dinethyl butane,
woRHVOIEBhy|l butane, trinethyl butane, 2, 3- dPGEER$S/000929
pentane, 5 2,2,4-trinethyl pentane, 2,2,3-trinethyl
pentane, 2,3,4-trinethyl pentane, 2,3,3- trinethyl
pentane, and 2,2,5-trinmethyl hexane. A related

rel evant paraneter for product quality is the ratio of
the anmount of forned trinmethyjq pentanes (TMP) to the
anmount of formed dinmethyl hexanes 10 (DWVH). Tri et hyl
pentyanep kave a RON of about 100-110. Di net hyl hexanes
have a RON of about 60-70. Consequently, to obtain an
alkylate with a high octane nunber, the highest

posg rglt@{l?r?%ée—@r%ti o is desired. The process

vention nmakes it possible to obtain
a p‘i« 6m£bbedh racyelg reactoie dageribad iro\V\Ed 98239368dwmviryy a diameter of 2
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10C Ot 1t gﬁes@ufeuréﬁ&arwm@f trf‘eabl@sy@k @aé@q@&@ t@“Zﬂl B and the
reaction. u di s

o Eraan e isd By Hetadsh Gt NioUPleThe restion lReralu was then
f orragal ab e Wit i A8 oL QkS/fin AndaiRe WatdyW Was PERRBA S 275°C.

in dfferent ways.
After 2 hours, the reactor temperature was lowered to the reaction temperature.

15 The hydrogen stream was stopped with the attaining of the reaction
temperature. Isobutane was supplied to the reactor at a rate of about 4,000
grams/hour. About 95 - 98% of the isobutane was fed back to the reactor. About

- 5% was drained off for analysis. Such an amount of isobutane was supplied
to the reactor as o ensure a constant quantity of liquid in the system. When the

20 system had stabilized, such an amount of cis-2-butene was added to it as to
give a cis-2-butene-WHSV of 0.19 (calculated on zeolite weight in the catalyst
sample). The overall rate of flow of liquid in the system was maintained at about
4,000 g/h. The weight ratio of isobutane to cis-2-butene at the reactor inlet was
about 750. The pressure in the reactor amounted to 21 bar.

25 Each time after 1 hour of reaction, the catalyst was regenerated by being
washed with isobutane for 5 minutes, followed by 50 minutes of regeneration
through being contacted with a solution of 1 mole% of H; in isobutane, and then
being washed with isobutane for another 5 minutes (total washing and
regeneration time 1 hour). After this washing step, alkylation was started again.

30 The temperature during the washing steps, the regeneration step, and the
reaction step was the same.



WD 2005/ 075387 PCT/ EP2005/ 000929 11 EXAMPLES Cener al
test procedure A fixed-bed recycle reactor as

descri bed in WD 9823560 having a dianeter of 2 5 cm
was filled with a 1:1 vol une/vol une m xture of 38.6
WO9¢5/03538t at al yst extrudates (on dry basi s, PET/EP209¥{80929
actual weight corrected for the water content) and
car borundum particles (60 nmesh). At the centre of the
reactor tube a thernocouple of 6 mmin dianeter was
arranged. The reactor was flushed with nitrogen for
30 mnutes (21 NI /hour). Next,12he system was tested
for | eakages 10 at el evated pressure, after which the

pr mr@om.r{gaw efol® fatl2dapbumngt thaesarhé te@pemture, a pseudo-
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system vvas mai nt ai ned at about 4,000 g/h. The wei ght
ratio of isobutane to cis-2- butene at the reactor

i nllde bigkof tﬁﬁcﬁ?falyﬁfad"asTW@awrgg Lyrreeqsyiringdhe éé?ﬂlﬁt s weight loss
amyiat Ratlry felvkAkourdat §@ie.tine after 1 hour of

reaction, the catalyst was regenerated by being
13washed vvlth i sobutane for 5 mnutes, followed by 50

m Q%%E@lé’ﬁ regeneration through bei ng contacted with
a sofutron of I nole% of H2 in isobutane, and then

A calcined catalyst comprising 70 wt% USY-zeolite, 0.34 wt% platinum, and 30
wt% alumina was contacted with ambient air for different time periods in order

()]

to increase the LOlggg to various levels ranging from 1.7 to 10.1 wit%.
20 The resulting catalysts were reduced at 275°C according to the general test

procedure.

The reduced catalysts were tested in the alkylation of isobutane according to
the general test procedure, using reaction temperatures up to 70°C.

25 After the tests, the reactor was unloaded under an inert atmosphere and the
LOleno of the catalyst was measured, thereby correcting the weight loss for the
amount of coke on the catalyst. A Leco® analyzer was used to measure the
coke content. This apparatus burns the coke and measures the amount of CO,
formed. The so-corrected LOlggp of the catalysts ranged from 1.7 10 5.0.



bei ng washed with i sobutane for another 5 m nutes
(total washing and regeneration tinme 1 hour). After
this washing step, alkylation was started again. 30
The tenperature during the washing steps, the
VOFeH&7E87 on step, and the reaction step waBCTRR2005/000929
sane. WD 2005/ 075387 PCT/ EP2005/ 000929 12 After
processi ng as above for 24 hours at the sane
tenperature, a pseudo- steady state was reached. Then,
the tenperature was decreased and the process was
conducted as above for anotheri324 hours. Hence, the
catal ytic performance was neasured at vari ous
t erﬂf@@éﬁﬁq@h@%s%uased ft@:mhd lgmlgao does Inowﬁange&léﬁmantly during the
performance was characteri ze nvers
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3 and 14 of WD 9823560, the only exception being that
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10\Na$1ygm3b@ﬁt:adtmbhtharmiearmtaiyst for different tine
periods in order to increase the LA soo to various
| evel s ranging from1l.7 to 10.1 % 20 The resulting
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For the dry catalyst (LOlgoo<1.5 wt%), the RON at 99.5% conversion was 95.5;

15  the temperature required for obtaining 99.5% conversion was 80°C.

Figure 1 clearly shows that the higher the water content of the catalyst, the
higher the RON (i.e. the higher the selectivity) and the lower the temperature
required for obtaining 99.5% conversion (i.e. the higher the activity).

20 Further, this figure also shows that there is an optimum in performance at an
LOI between about 1.8 and 4 wt%.

Example 2
A calcined catalyst comprising 70 wit% USY-zeolite, 0.34 wt% platinum, and 30

25  wit% alumina was reduced at 275°C in the manner described in the general test
procedure. Then, the catalyst was unloaded from the reactor under an inert
atmosphere, separated from the carborundum, and exposed to air until about 2
wt% of water was picked up.

The catalyst was again introduced into the reactor, flushed with hydrogen at

30 80°C (at which temperature essentially no water will be lost from the catalyst),



the general test procedure, using reaction
tenperatures up to 70C. 25 After the tests, the
react or was unl oaded under an inert atnosphere and the
L01600 of the catal yst was neasured, thereby
BOr208747538g t he weight loss for the anount of’CE@R@“%W””
the catalyst. A Lecoc anal yzer was used to neasure the
coke content. This apparatus burns the coke and
nmeasures the anount of CO2 formed. The so-corrected
LOL600 of the catalysts ranged from1.7 to 5.0. WO
2005/ 075387 PCT/ EP2005/ 000929 1413 Experi nents
established that the LA soo does not change
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Several experiments were conducted, each at a different temperature.
The RON and the conversion are plotted as a function of the reaction
temperature in Figure 2.

20

Example 4
A calcined catalyst comprising 70 wt% USY-zeolite, 0.34 wt% platinum, and 30

wit% alumina was contacted with ambient air to obtain an LOlee of about 4.1
wt%. The catalyst was then reduced and tested according to the general test
25 procedure. The LOlgqo after reduction and before starting the alkylation reaction
amounted about 2 wt%.
Several experiments were conducted, each at a different temperature.
The RON and the conversion are plotted as a function of the reaction
temperature in Figure 2.
30



A cal ci ned catal yst conprising 70 wt % USY-zeolite,
0.34 wt % plati num and 30 25 w % al um na was reduced
at 275C in the manner described in the general test
procedure. Then, the catal yst was unl oaded fromthe
WO0087538hder an inert atnosphere, separat eBCTERHIYE29
carborundum and exposed to air until about 2 w % of
wat er was picked up. The catal yst was again introduced
into the reactor, flushed with hydrogen at 30 80C (at
whi ch tenperature essentially no water will be | ost
fromthe catal yst), WO 2005/ 0#%387 PCT/ EP2005/ 000929
14 and the al kyl ati on performance was investi gated,

ac bR Mgule® tthan GRNAYeAl thiehk highadt edvetsiodemertad highest RON
experinments were conducted, each

t jfferept .
t ergserabiaiped Withea refqlvehyvattrd RGSRIG ?%%XQWQ{%EOWP%I agatalyst
a fwa}%fd'é&oﬂﬁnqﬂawaﬁ?&é BQRoWS the FRREEAMNRY BRd Ricur e 2.
Exanple 3 A cal cined catal yst conprising 70 wt %
USY-zeolite, 0.34 W% platinum and 30 w % al um na
was reduced at 275C in the manner described in the
general test 10 procedure. Then, the catal yst was
unl oaded fromthe reactor under an inert atnosphere,
separated fromthe carborundum and exposed to air
until 7.7 wt% of water was picked up. The catal yst
was again introduced into the reactor, and reduced
again at 275C in the manner described in the genera
test procedure. This resulted in a 15 decrease of the
LO to about 2 wt% Next, the al kylation perfornmance
was investigated according to the general test
procedure. Several experinents were conducted, each at
a different tenperature. The RON and the conversion
are plotted as a function of the reaction tenperature
in Figure 2.



20 Exanple 4 A calcined catal yst conprising 70 wt %
USY-zeolite, 0.34 wt% platinum and 30 w % al um na
was contacted with anbient air to obtain an LA soo of
about 4.1 W% The catal yst was then reduced and
tested according to the general test 25 procedure. The
LO1600 after reduction and gf Oée starting the

al kyl ation reaction anounte out 2.wm % Sever al
experinments were conducted, each at a different
Qé#%ﬁature. The RON and the conversion are plotted as |
a function of the reaction tenperature in Figure 2. ;
30 WD 2005/ 075387 PCT/ EP2005/ 000929 15 From Figure 2
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1.5 - 6 mt%of water, neasured as the |oss on

i'gnition at 600C. 2. A process according to claim1l

3) Vmgﬁicesstdaé‘orﬁﬁltg% ¥Rim O RIS B8R chtalyst comMish o IWabess water.
process according to claim2 wherein the catalyst

conprises 2 - 3 wt%of water. 4. A process according
to oI |
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oxides or clays, and mixtures thereof.

5. A process according to claim 4 wherein the solid acid is a zeolite selected from the

group consisting of mordenite, zeolite beta, X-zeolites, and Y-zeolites.

6. A process according to any one of the preceding claims wherein the hydrogenation

metal is a Group VIII noble metal.

7. A process according to any one of the preceding claims wherein the catalyst is
prepared by adding water to a dry catalyst comprising solid acid and hydrogenation

metal before use in the alkylation process.

8. A process according to any one of claims 1-7 wherein the alkylation process is started
using a catalyst comprising less than 1.5 wt% water and wherein water is added to the

catalyst during the alkylation process.
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