
WO OZ/14240 1 REMOVAL, OF POLAR CONTAMINANTS  FROM AROMATIC FEEDSTOCKS 4 FEB
2005  PCT/US01/23528 Field of the Invention This invention relates to a
process for removing polar contaminants from  aromatic feedstocks and, in
particular, to an aromatic alkylation process  employing pretreatment of the
aromatic feed to remove nitrogen contaminants. Background of the Invention
10 In a typical aromatic alkylation process, an aromatic compound is reacted
with an alkylating agent, such as an olefin, in the presence of acid
catalyst. For example, benzene can be reacted with ethylene or propylene to
produce  ethylbenzene or cumene, both of which are important intermediates
in the  chemical industry. In the past, commercial aromatic alkylation
processes 15 normally used A1C13 or BF3 as the acid catalyst, but more
recently these materials  have been replaced by molecular sieve catalysts.
Thus, it is known from U.S.  Patent No, 4,891,458 to employ a zeolite beta
catalyst in the alkylation of  aromatic compounds with C2 to C4 olefins. In
addition, it is known from U.S.  Patent No. 4,992,606 to employ MCM-22 in
the alkylation of aromatic 20 compounds with short chain (namely having 1-5
carbon atoms) alkylating agents.  Aromatics alkylation processes employing
molecular sieve catalysts can  be conducted in either the vapor phase or the
liquid phase. However, in view of  the improved selectivity and decreased
capital and operating costs associated with  liquid phase operation, most
commercial alkylation processes now operate under 25 at least partial liquid
phase conditions. Unfortunately, one disadvantage of  operating under liquid
phase conditions is that the molecular sieve catalysts tend  to be more
sensitive to the presence of impurities in the feedstocks, particularly
polar compounds such as nitrogen compounds. Such impurities reduce the acid
WO 02/14240 0 4 FEB 2005  



PCT/US01/23528 activity of the catalyst and hence decrease the cycle time
between required  regenerations of the catalyst, The use of guard beds to
remove trace contaminants from hydrocarbon  feed streams is well known in
the art. This is especially true for petrochemical  5 and specialty chemical
operations where product purity is critical. Normally, materials like
bentonite clay, kaolin clay or special activated aluminas are used  and are
placed upstream of a catalyst-containing reaction vessel. The clay or
alumina materials trap impurities in the feedstocks so that product purity
specifications can be met and poisoning of the catalyst can be reduced.
However, 10 known clay and alumina guard beds have limited ability to reduce
the basic  nitrogen impurities in aromatic feedstreams to the low levels
required for use in  liquid phase alkylation processes. Moreover, clays are
generally not susceptible  to regeneration and hence must be discarded when
their adsorption capacity is  reached. 15 U.S. Patent Nos. 5,744, 686 and
5,942,650 describe processes for the  removal of nitrogen compounds from an
aromatic hydrocarbon stream by  contacting the hydrocarbon stream with a
selective adsorbent comprising a non- acidic molecular sieve having a silica
to alumina molar ratio in excess of 100 and  an average diameter less than
5.5 Angstroms. In both cases the selective 20 adsorbent is a molecular sieve
selected from the group consisting of pore-closed  zeolite 4A, zeolite 4A,
silicalite, F-silicalite, ZSM-5, and mixtures thereof. PCT Publication No.
WO 98/07673 discloses a process for preparing an  alkylated benzene or
mixture of alkylated benzenes in which the benzene  feedstock is initially
contacted with a solid acid in a pretreatment zone at a 25 temperature
greater than about 130C and less than about 300C. The solid acid  employed
may be an aluminosilicate selected from ZSM-5, ZSM-11, ZSM-35,
clinoptilolite, ferrierite, stilbite, EU-1, NU-87, mordenite, zeolite omega,
zeolite  beta, faujasites, gmelinite, ZSM-12, cancrinite, zeolite L, MCM-22,
MCM-41,  MCM-49, MCM-56 and MCM-58, The pretreated benzene is then contacted
with WO 02/14240 0 4 FEB 2005  



PCT/US01/23528 an alkylating agent in an alkylation zone or with a
transalkylating agent in a  transalkylation zone in the presence of an
alkylation/transalkylation catalyst  which may be selected from mordenite,
zeolite beta, ZSM-5, ZSM-12, zeolite Y,  zeolite omega, EU-1, NU-87, zeolite
L, MCM-22, SSZ-25, MCM-36, MCM-49, 5 MCM-56, MCM-58, and a porous
crystalline magnesium silicate. In accordance with the present invention, it
has now been found that  molecular sieves having pores and/or surface
cavities with a cross-sectional size  greater than 5.6 Angstroms are more
effective for removing nitrogen contaminants  from aromatic feedstocks than
the small pore materials described in U.S. Patent 10 Nos. 5,744, 686 and
5,942,650. Moreover, it has been found that the removal can  be effected at
a temperature less than the 130C minimum taught in PCT  Publication No. WO
98/07673 thereby reducing the formation of by-product  hydrocarbon species
and hence in potential yield losses, as well as reducing the  construction
and operating cost of the purification system, 15 Summary of the Invention
In one aspect, the invention resides in a process for removing polar
compounds from an aromatic feedstock containing polar compounds, said
process  comprising the steps of 20 (a) contacting said feedstock in an
adsorption zone with an adsorbent selective  for the adsorption of said
polar compounds, said adsorbent comprising a  molecular sieve having pores
and/or surface cavities with cross-sectional  dimensions greater than 5.6
Angstroms and said adsorption zone being at a  temperature of less than or
equal to 130C; and 25 (b) withdrawing from said adsorption zone a treated
feedstock which is  substantially free of said polar compounds. The term
"substantially free of said polar compounds" is used herein to  mean that
the treated feedstock contains less than 0.1 ppm, and more preferably  less
than 0.03 ppm, of said polar compounds. 0 4 FEB 2005 WO 02/14240
PCT/US01/23528 



4 Preferably, the molecular sieve has pores with cross-sectional dimensions
greater than 5.6 Angstroms. More preferably, the molecular sieve is selected
from  the group consisting of zeolite X, zeolite Y, Ultrastable Y (USY),
ZSM-12,  mordenite, zeolite beta, zeolite L, and zeolite omega. 5
Alternatively, the molecular sieve has surface cavities with a cross-
sectional size greater than 5.6 Angstroms. More preferably, the molecular
sieve is  selected from the group consisting of MCM-22, MCM-49 and MCM-56.
Preferably, the molecular sieve has a silica to alumina molar ratio less
than 100.  10 Preferably, said temperature is 20 to 125C and most preferably
is 25 to  110C. In a further aspect, the invention comprises an aromatic
alkylation process  comprising the steps of: (a) contacting an aromatic
feedstock containing polar compounds in an  15 adsorption zone with an
adsorbent selective for the adsorption of said  polar compounds, said
adsorbent comprising a molecular sieve having  pores and/or surface cavities
with a cross-sectional dimensions greater  than 5,6 Angstroms and said
adsorption zone being at a temperature of less  than or equal to 130C; 20
(b) withdrawing from said adsorption zone a treated feedstock which is
substantially free of said polar compounds; and (c) passing said treated
feedstock to an alkylation zone containing an  alkylation catalyst
comprising a molecular sieve and contacting said  treated feedstock with an
alkylating agent in said alkylation zone under 25 liquid phase alkylation
conditions so as to produce an alkylated aromatic  compound. Preferably, the
alkylation catalyst comprises a molecular sieve selected  from the group
consisting of zeolite beta, MCM-22, MCM-49 and MCM-56. WO 02/14240 5 0 4 FEB
2005  



PCT/USOI/23528 Detailed Description of the Invention This invention relates
to a process for removing polar contaminants from  an aromatic feedstock.
More particularly, this invention relates to a liquid phase  aromatics
alkylation process which includes subjecting the aromatic feedstock to a 5
pretreatement step for the selective removal of polar contaminants that
poison  aromatic alkylation catalysts. Such contaminants include nitrogen,
sulfur, and  oxygen containing compounds, particularly those that boil in
the same ranges as  benzene, toluene or xylenes. Especially problematic are
basic nitrogen compounds, such as pyridine, quinoline, N-formyl-morpholine
and N-methyl- 10 pyrrolidone, because they neutralize the solid acids that
comprise most present  day aromatic alkylation catalysts. The process may
also effective for the removal  of inorganic cations, particularly salts.
For example, depending on the molecular  sieve adsorbent employed, the
selective sorption process envisioned here may  also be able to remove
alkali metal cations (Na, K, etc.) and alkaline earth cations 15 (Ca, Mg,
etc.) that are problematic in acid catalysis. The term "aromatic" in
reference to the feedstocks which can be treated by  the adsorption process
of the present invention is used herein in accordance with  its
art-recognized scope which includes alkyl substituted and unsubstituted
mono- and polynuclear compounds. 20 Substituted aromatic compounds which can
be alkylated herein must  possess at least one hydrogen atom directly bonded
to the aromatic nucleus. The  aromatic rings can be substituted with one or
more alkyl, aryl, alkaryl, alkoxy,  aryloxy, cycloalkyl, halide, and/or
other groups which do not interfere with the  alkylation reaction, 25
Suitable unsubstituted aromatic hydrocarbons include benzene,  naphthalene,
anthracene, naphthalene, perylene, coronene, and phenanthrene,  with benzene
being preferred. 0 4 FEB 2005  WO 02/14240 PCT/US01/23528 6 Generally the
alkyl groups which can be present as substituents on the  



aromatic compound contain from 1 to about 22 carbon atoms and usually from
about I to 8 carbon atoms, and most usually from about 1 to 4 carbon atoms.
Suitable alkyl substituted aromatic compounds include toluene, xylene,  5
isopropylbenzene, normal propylbenzene, alpha-methylnaphthalene,
ethylbenzene, cumene, mesitylene, durene, p-cymene, butylbenzene,
pseudocumene, o-diethylbenzene, m-diethylbenzene, p-diethylbenzene,
isoamylbenzene, isohexylbenzene, pentaethylbenzene, pentamethylbenzene;
1,2,3,4- tetraethylbenzene; 1,2,3,5-tetramethylbenzene;
1,2,4-triethylbenzene; 10 1,2,3-trimethylbenzene, m-butyltoluene;
p-butyltoluene; 3,5-diethyltoluene; o- ethyltoluene; p-ethyltbluene;
m-propyltoluene; 4-ethyl-m-xylene;  dimethylnaphthalenes; ethylnaphthalene;
2,3-dimethylanthracene; 9- ethylanthracene; 2-methylanthracene;
o-methylanthracene; 9,10- dimethylphenanthrene; and 3-methyl-phenanthrene.
Higher molecular weight 15 alkylaromatic hydrocarbons can also be used as
starting materials and include  aromatic hydrocarbons such as are produced
by the alkylation of aromatic  hydrocarbons with olefin oligomers. Such
product are frequently referred to in  the art as alkylate and include
hexylbenzene, nonylbenzene, dodecylbenzene,  pentadecylbenzene,
hexyltoluene, nonyltoluene, dodecyltoluene, and 20 pentadecytoluene. Very
often alkylate is obtained as a high boiling fraction in  which the alkyl
group attached to the aromatic nucleus varies in size from about  C6 to
about C12. Reformate containing substantial quantities of benzene, toluene
and/or  xylene constitutes a particularly useful feed for the alkylation
process of this  25 invention. Typical feedstocks for use in the process of
the invention include benzene,  toluene, xylenes and mixtures thereof, with
benzene being particularly preferred.  As used in commercial alkylation
processes, such aromatic feedstocks typically  contain from about 0.1 to
about 10 ppm, and more typically from about 0.5 to WO 02/14240 7 0 4 FEB
2005  PCT/US01/23528 



about 3 ppm of polar impurities. In addition, the feedstocks may contain
water up  to saturation conditions. The selective sorption process of the
invention comprises passing the  aromatic feedstock containing polar
compounds to an adsorption zone containing  5 art adsorbent selective for
the adsorption of said polar compounds, wherein the adsorbent comprises a
molecular sieve having pores and/or surface cavities with a  cross-sectional
dimensions greater than 5.6 Angstroms and the temperature in the  adsorption
zone is maintained below 1300C, and then withdrawing a treated  feedstock
which is substantially free of said polar compounds from the adsorption  10
zone. In one embodiment, the molecular sieve used as the adsorbent is a
molecular sieve having pores which have average cross-sectional dimensions
greater than 5.6 Angstroms. Examples of suitable large pore molecular sieves
include zeolite X, zeolite Y, dealuminized zeolite Y, Ultrastable Y (USY~
ZSM 15 12, mordenite, zeolite beta, zeolite L, and zeolite omega.
Dealuminized zeolite Y  (Deal Y) may be prepared by the method found in U.S.
Patent No, 3,442,795, Low  sodium Ultrastable Y (T JSY) is described in U.S.
Patent Nos. 3,293,192 and  3,449,070. ZSM-12) is described in U.S. Patent
No, 3,832,449. Zeolite beta is  described in U.S. Patent No. 3,309,069. A
preferred adsorbent is zeolite 13X, 20 which is the sodium form of zeolite
X. In an alternative embodiment, the molecular sieve used as the adsorbent
is  a molecular sieve, having surface cavities with a cross-sectional size
greater &an  5.6 Angstroms. In this case, the pores of the molecular sieve
may have cross- sectional dimensions greater, less than or equal to 5.6
Angstroms. Examples of 25 molecular sieves having such surface cavities are
MCM-22 (described in U.S.  Patent No. 4,954,325), PSH-3 (described in U.S.
Patent No. 4,439,409), SSZ-25  (described in U.S. Patent No. 4,826,667),
MCM-49 (described in U.S. Patent No.  5,23 6,5 75), and MCM-56 (described in
U.S. Patent No. 5,3 62,697). "Me molecular sieve used as the adsorbent in
the process of the invention WO 02/1.1240 8 0 4 FEB 2005  



PCT/US01/23525 is preferably based on an acidic molecular sieve having a
framework silica-to- alumina molar ratio less than 100 and more preferably
greater than 10, for  example 20 to 50. Higher silica zeolites have been
found to be more effective  when water is present, However, the higher
silica materials also have fewer sites 5 for adsorption and are therefore
less effective where the aromatic feedstock is  completely free of water.
The molecular sieve used in the adsorption zone of the process of the
invention will typically be in the form particles, for example extrudate,
spheres or  pellets, which contain the molecular sieve together with a
binder system to 10 improve physical integrity. The binder system can be any
of a number of  amorphous metal oxides including alumina, silica, zirconia,
and titania, with  alumina being preferred, It is important that the
temperature in the adsorption zone is maintained at  or below 130C since
operating at higher temperatures is found to increase the 15 formation of
by-product hydrocarbon species and hence increase potential yield  losses.
Moreover, operating the adsorption system at higher temperatures  increases
the construction and operating cost of the system. Preferably, the
temperature in the adsorption zone is 20 to 125 C and most preferably is 25
to  110C. Other conditions in the adsorption zone are not critical but
generally 20 include a pressure of atmospheric pressure to 1000 psig, and a
WHSV of 0.5 to  400 WHSV. The aromatic effluent withdrawn from the
adsorption zone is  substantially free of polar impurities and typically
contains less than 0.1 ppm, and  preferably less than 0.03ppm, of polar
impurities. The adsorption zone is normally in the form of a fixed bed in
which the  25 aromatic feed stream passes either upflow or downflow through
the bed. In operation, the molecular sieve adsorbent removes polar
impurities from  the aromatic feedstock until its sorption capacity is
reached. At this stage, the  adsorbent must be regenerated either by
stripping with a desorbent, such as steam  or nitrogen, or by heating the
adsorbent in air to burn off the sorbed material. In WO 02/14240 9 



0 4 FEB 2005  PCT/US01/23526 order to allow continuous treatment of the
aromatic feedstock, the adsorption zone  may include a plurality of beds of
molecular sieve adsorbent so that, as one bed is  being regenerated, other
bed(s) are available for service. Where the adsorption step of the present
invention is used as a 5 pretreatment for an aromatic feedstock used in an
aromatic alkylation process, the  adsorption zone is positioned upstream of
the aromatic alkylation reactor and  effectively protects the alkylation
catalyst from polar poisons in the feedstock.  The aromatic feedstock is
treated in the absence of olefins. Any olefin feed to the  alkylation
reactor is introduced downstream of the adsorption zone so that no 10
reaction can occur between the aromatic feed stream and any olefins, aside
from  trace olefins that may be present in the aromatic feed as trace
contaminants. In  any case, the amount of alkylated aromatics produced by
reaction in the  adsorption zone is less than 1 wt/a of the aromatic feed
stream and more typically  is less than 0,1 wt% of the aromatic feed stream.
15 After passage through the adsorption zone, the treated aromatic feedstock
is fed to an aromatic alkylation reactor containing an aromatic alkylation
catalyst  where the feedstock is contacted under liquid phase conditions
with an alkylating  agent. The alkylating agents useful in the process of
this invention generally 20 include any aliphatic or aromatic organic
compound having one or more available  alkylating aliphatic groups capable
of reaction with the aromatic compound,  preferably with the alkylating
group possessing from 1 to 5 carbon atoms.  Examples of suitable alkylating
agents are olefins such as ethylene, propylene, the butenes, and the
pentenes; alcohols (inclusive of monoalcohols, dialcohols and  25
trialcohols) such as methanol, ethanol, the propanols, the butanols, and the
pentanols; aldehydes such as formaldehyde, acetaldehyde, propionaldehyde,
butyraldehyde, and n-valeraldehyde; and alkyl halides such as methyl
chloride,  ethyl chloride, the propyl chlorides, the butyl chlorides, and
the pentyl chlorides. WO 02/14240 10 



0 4 FEB 2005  PCT/US01/23528 Mixtures of light olefins are also useful as
alkylating agents in the  alkylation process of this invention. Accordingly,
mixtures of ethylene,  propylene, butenes, and/or pentenes which are major
constituents of a variety of refinery streams, e.g., fuel gas, gas plant
off-gas containing ethylene, propylene,  5 etc., naphtha cracker off-gas
containing light olefins, refinery FCC  propane/propylene streams, etc., are
useful alkylating agents herein. For example,  atypical FCC light olefin
stream possesses the following composition: WWt %Mole %  Ethane3.35.1
Ethylene.0.71,2 Propane4.515.3 Propylene42.546.8 Isobutane12.910.3
n-Butane3.32.6 Butenes22.118.32 Pentanes0.70.4 The alkylating agents useful
in the alkylation process of this invention are  preferably olefins having 2
to 5 carbon atoms and most preferably ethylene or 20 propylene. Reaction
products which may be obtained from the process of the  invention include
ethylbenzene from the reaction of benzene with ethylene,  cumene from the
reaction of benzene with propylene, ethyltoluene from the  reaction of
toluene with ethylene, cymenes from the reaction of toluene with  propylene,
and sec-butylbenzene from the reaction of benzene and n-butenes, The 25
preferred reaction products are ethylbenzene and cumene. The aromatic
alkylation catalyst is a molecular sieve and preferably is a  molecular
sieve selected from zeolite beta, MCM-22, MCM-49 and MCM-56.  The same
molecular sieve can be used in the alkylation reactor as that used for the
adsorption zone. 30 The alkylation step of this invention is conveniently
conducted under  



conditions including a temperature of 0 to 500C, and preferably 50 to 250C,
a  pressure of 0.2 to 250 atmospheres, and preferably 5 to 100 atmospheres,
a molar WO 02/14240 11 0 4 FEB 2005  PCT/US01/23528 ratio of alkylatable
aromatic compound to alkylatiog agent of 0.1:1 to 50:1, and  preferably
0.5:1 to 10:1, and a feed weight hourly space velocity (WHSV) of 0,1  to 500
hr, preferably 0.5 to 100 hr. When benzene is alkylated with ethylene to
produce ethylbenzene, the  5 alkylation reaction is preferably carried out
under conditions including a  temperature between 300 and 600F (150 and
316C), preferably between 400  and 500F (205 and 260C), a pressure up to
3000 psig (20875 kPa), preferably  between 400 and 800 psig (2860 and 5600
kPa), a space velocity between 0.1 and  20 WHSV, preferably between 1 and 6
WHSV, based on the ethylene feed, and a 10 ratio of the benzene to the
ethylene in the alkylation reactor from 1:1 to 30:1  molar, preferably from
1:1 to 10:1 molar, When benzene is alkylated with propylene to produce
cumene, the reaction  is preferably carved out under conditions including a
temperature of up to 250C,  e.g., up to 150C, e.g., from 10 to 125C; a
pressure of 250 atmospheres or less, 15 e.g., from 1 to 30 atmospheres; and
an aromatic hydrocarbon weight hourly space  velocity (WHSV) of from 5 hr'
to 250 hr', preferably from 5 hr-' to 50 hr'. The aromatic compound reacts
with the alkylating agent in the alkylation  reactor to produce to the
desired monoalkylated aromatic product, for example  ethylbenzene or cumene.
However, the alkylation product stream will inevitably 20 contain
polyalkylated species which are preferably separated and fed to a
transalkylation zone for reaction with additional alkylatable aromatic
compound,  such as benzene, in the presence of a transalkylation catalyst.
The transalkylation  catalyst is preferably selected from zeolite beta,
TEA-mordenite, MCM-22,  MCM-49 and MCM-56. The transalkylation reaction is
also preferably conducted  25 under liquid phase conditions. The invention
will now be more particularly described with reference to  



the following examples. Example 1 (Comparative) WO 02/14240 0 4 FEB 2005
PCT/US01/23528 12 A mixture of I part by weight acetonitrile in 99 parts by
weight toluene was  prepared using reagent grade toluene and acetonitrile. A
series of batch runs was  carried out with ZSM-5 zeolite having a
silica-to-alumina molar ratio of 26 as the  adsorbent. Prior to contact with
the acetonitrile:toluene mixture, the ZSM-5 was  5 activated by calcination
at 500C. In each run, a fixed volume of the toluene:acetonitrile solution
was contacted with varying amounts of dry adsorbent  in a glass container at
25C and atmospheric pressure. After 12 hours gas  chromatographic analysis
of the solution was carried out, with 2 wt% 2,3  dimethylbutane being added
to the solution as an internal reference. The results 10 of the experiments
are given in Table 1 below: Table 1 Adsorption of Acetonitrile by ZSM-5
(SiO2/A1203 = 26:1) Solution Chat c. allAdsorbent Charge,Equilibrium
Acctonitrile Adsorbed, Acetonicile Concentration, wt/arng(gram of adsorbent
103.60.02922.7 t03.150.03325.8 101.840.14639.0 101.600.20141.9 101200.336462
100.540.64554.4 15 At equilibrium, the uptake of acetonitrile by the ZSM-5
adsorbent was  approximately 55 mg/g of adsorbent. Example 2 (Comparative)
20 A mixture of 1 part by weight acetonitrile in 99 pants by weight toluene
was  



prepared using reagent grade toluene and acetonitrile, A series of batch
runs was  carried out with another sample of ZSM-5 zeolite that had a
silica-to-alumina  molar ratio of 700. Prior to contact with the
acetonitrile:toluene mixture, the  ZSM-5 was activated by calcination at
500C. In the same manner as in Example 25 1, a fixed volume of the
toluene:acetonitrile solution was contacted with varying WO 02/14240 amounts
of dry adsorbent in a glass container at 25C and atmospheric pressure.
After 12 hours gas chromatographic analysis of the solution was carried out,
with  2 wC/o 2,3 dimethylbutane being added to the solution as an internal
reference.  The results of the experiments are given in Table 2 below: 13 5
10 0 4 FEB 2005  PCTIUS01/23528 Table 2 Adsorption of Acetonitrile by ZSM-5
(SiO2/A12O3 = 700:1) Solution Charge, mlAdsorbent Marge,Equilibrium
Acatonitrile Acetonitrile Adsorbed, Concentration, wt%Mg/gram of adsorbent
104.200.09218.2 103.880.07220.1 102.050.23531.1 101.650.27136.6
101.430.32539.3 100.71057748.9 At equilibrium, the uptake of acetonitrile by
the ZSM-5 (SiO7/A12O3 =  700:1) adsorbent was approximately 49 ntg/g of
adsorbent, which is slightly lower  than the value obtained in Example 1. 15
Example 3 A mixture of I part by weight acetonitrile in 99 parts by weight
toluene was  prepared using reagent grade toluene and acetonitrile. A series
of batch runs was  



carried out with a sample of MCM-22 zeolite that had a silica-to-alumina
ratio of  26:1. Prior to contact with the acetonittile:toluene mixture, the
MCM-22 was 20 activated by calcination at 500C. In the same manner as in
Example 1, a fixed  volume of the toluene:acetonitrile solution was
contacted with varying amounts of  dry adsorbent in a glass container at 25C
and atmospheric pressure. After 12  hours gas chromatographic analysis of
the solution was carried out, with 2 wt%  2,3 dimethylbutane being added to
the solution as an internal reference. The 25 results of the experiments are
given in Table 3 below: WO 021 14240 0 4 FEB 2005  PCT/USOIIZ3528 14 Table 3
Adsorption of Acetonitrile by MCM-22 (SiO2/A1203 = 26:1) Solution Charge,
mlAdsorbent Charlie.Equilibrium Acetoniuile Acetonitrile Adsorbed,
Concentration wt%m of adsorbent 104.4a0.00011.7 103.900.00021.6
102.100.01229.6 102.140.04137.6 101.320.20350.6 100.760.45459.4
100.710.48460.0 5 At equilibrium, the uptake of acetonitrile by the MCM-22
(SiO2/Al203 =  26:1) adsorbent was approximately 60 mg/g of adsorbent, which
is higher than  that obtained in either Example I or 2. In addition, the
MCM-22 adsorbent was  more effective in removing acetonitrile from solutions
at the higher loadings of  acetonitrile. Complete removal of acetonitrile
was achieved. 10 Example 4 A mixture of 1 part by weight acetonitrile in 99
parts by weight toluene was  



prepared using reagent grade toluene and acetonitrile, A series of batch
runs was  carried out with a sample of 13X zeolite that had a
silica-to-alumina ratio of 2.5:1 15 and which had been activated by
calcination at 500C. In the same manner as in  Example 1, a fixed volume of
the toluene:acetonitrile solution was contacted with  varying amounts of dry
adsorbent in a glass container at 25C and atmospheric  pressure. After 12
hours gas chromatographic analysis of the solution was carried  out, with 2
wt% 2,3 dimethylbutane being added to the solution as an internal 20
reference. The results of the experiments are given in Table 4, below: Table
4 Adsorption of Acetonitrile by 13X (SiO2/Al203 = 2.5:1) 0 4 FEB 2005 WO
02/14240 IS PCT/US01/23528 Solution Charge. mlAdsorbent Charge,Equilibrium
Acetonitrile Acetonitrile Adsorbed, Concentration, wt%mrJgmm of adsorbent
105.330.00414.4 103.720.00722.5 102.230.01437.2 101.680.03043.5
100.740.085103.7 At equilibrium, the uptake of acetonitrile by the 13X
adsorbent was at least  103 mg/g of adsorbent, which is higher than that
obtained in either Example 1, 2, 5 or 3. Example 5 A solution was prepared
containing 25 ppm of N-formyl-morpholine and  200 ppm water and was
contacted with various molecular sieve adsorbents under  10 a nitrogen
atmosphere and at reflex conditions of about 110C. After 24 hours the amount
of nitrogen remaining in the solution and the amount of nitrogen adsorbed
by the adsorbent. were measured by chemilurninescence. The results are shown
in  Table 5. 



0 4 FEB 2005 WO 02/14240 PCT/US01/23528 16 Table 5 Adsorbent Mass of "N" In
"N" In Adsorbent USvAdsorbent Solution 250mL solution0.02249750 50mL
solution0.11.35500 5OmL solution11859 SOmL solution51331 13X 250ML
solution0.02249500 SOmL solution0.17.66200  SOmL solution11215 50mL
solution5118O Spent MCM-22 0.02283500 250mL solution SOmL solution0.1201800
50mL solution111200 SOmL solution51148 The spent MCM-22 was a catalyst which
had been used in a commercial  5 cumene plant and which had been regenerated
after removal from the plant at the  end of its useful life. Whereas each
sieve tested showed activity for the removal of the N- folrnyl-morpholine,
the USY and 13X exhibited higher sorption capacity than  spent MCM-22. 0 4
FEB 2005 17 



What is claimed is: 1. An aromatic alkylation process comprising: (a)
contacting an aromatic feedstock containing polar compounds in an
adsorption zone with an adsorbent selective for the adsorption of said
polar compounds, said adsorbent comprising a molecular sieve selected  from
MCM-22, MCM49, MCM-56, zeolite X, zeolite Y, Ultrastable Y  (USY),
mordenite, zeolite beta, zeolite L, or zeolite omega and said  adsorption
zone being at a temperature of less than or equal to 125C; (b) withdrawing
from said adsorption zone a treated feedstock which is  substantially free
of said polar compounds; and (c) passing said treated feedstock to an
alkylation zone containing an  alkylation catalyst and contacting said
treated feedstock with an alkylating  agent in said alkylation zone under
alkylation conditions so as to produce  an alkylated aromatic compound. 2.
The process of claim 1, wherein the molecular sieve is selected from the
group  consisting of zeolite X, zeolite Y and Ultrastable Y (USY). 3. The
process of claim 1, wherein the molecular sieve has a silica to alumina
molar  ratio less than 100. 4. The process of claim 1, wherein said
temperature is 20 to 125C. 5. The process of claim 1, wherein said
temperature is 25 to 110C. 6. The process of claim 1, wherein the alkylation
catalyst comprises a molecular  sieve selected from the group consisting of
zeolite beta, MCM-22, MCM-49 and MCM- 56. 7. The process of claim 1, wherein
the aromatic feedstock is benzene and alkylating  agent is ethylene or
propylene. 0 4 FEB 2005 18 8. An aromatic alkylation process comprising: (a)
contacting an aromatic feedstock containing polar compounds in an
adsorption zone with an adsorbent selective for the adsorption of said
polar compounds, said adsorbent comprising a molecular sieve selected  from
zeolite X, zeolite Y, or Ultrastable Y (USY), and said adsorption  



zone being at a temperature of less than or equal to 125.degree. C.; (b)
withdrawing from said adsorption zone a treated feedstock which is
substantially free of said polar compounds; and (c) passing said treated
feedstock to an alkylation zone containing an  alkylation catalyst
comprising a molecular sieve and contacting said  treated feedstock with an
alkylating agent in said alkylation zone under  liquid phase alkylation
conditions so as to produce an alkylated aromatic  compound. 9. The process
of claim 8, wherein the alkylation catalyst comprises a molecular  sieve
selected from the group consisting of zeolite beta, MCM-22, MCM-49 and MCM-
56. 10. The process of claim 8, wherein the aromatic feedstock is benzene
and alkylating  agent is ethylene or propylene. 11. An aromatic alkylation
process comprising: (a) contacting an aromatic feedstock containing polar
compounds in an  adsorption zone with an adsorbent selective for the
adsorption of said  polar compounds, said adsorbent comprising a molecular
sieve selected  from MCM-22, MCM49, MCM-56, zeolite X, zeolite Y,
Ultrastable Y  (USY), mordenite, zeolite beta, zeolite L, or zeolite omega
and said  adsorption zone being at a temperature of less than or equal to
125C; (b) withdrawing from said adsorption zone a treated feedstock which
contains  less than 0.1 ppm of said polar compounds; and (c) passing said
treated feedstock to an alkylation zone containing an  alkylation catalyst
and contacting said treated feedstock with an alkylating  agent in said
alkylation zone under alkylation conditions so as to produce  an alkylated
aromatic compound. 


