
0037671 Shape selective acid catalyzed reactions of olefins over
crystalline zeolites This invention relates to reactions of olefins
catalyzed by shape selective acidic crystalline zeolites. The present
invention provides a process for conducting preferential acid catalyzed
reactions of smaller olefins in mixed stream with larger olefins, the
smaller olefins having an effective critical 5  dimension of 6.8 Angstroms
and less and the larger olefins having an effective critical dimension in
excess of 6.8 Angstroms, which comprises contacting the mixed stream with
an acidic catalyst comprising one or more members of a class of zeolites
characterized by a silica to alumina mole ratio of at least 12 and a
constraint index of from greater than 2 to 12. Acid catalyzed reactions of
olefins comprise isomerization; alkylation, addition reactions, e.g. 10
hydrogen halide addition, hydration, alcohol addition and the Prins
reaction; dimerization; oligo- merization; and polymerization;
aromatization; cracking and hydrocracking. Alkylation of aromatic
hydrocarbons with an olefin in the presence of a crystalline metallic
aluminosilicate having uniform pore openings of about 6 to 1 5 Angstom
units is described in U.S. Patent No. 2,904,607. U.S. Patent No. 3,251,897
describes alkylation of aromatic hydrocarbons in the 15 presence of X- or
Y-type crystalline aluminosilicate zeolites, specifically such type
zeolites wherein the cation is rare earth and/or hydrogen. The present
invention further provides a process for conducting preferential acid
catalyzed reactions, of linear olefins in mixed stream with branched-chain
olefins, both linear and branched-chain olefins having an effective
critical dimension of less than 6.8 Angstroms which comprises contacting 20
the mixed streams with an acidic catalyst comprisingone or more members of
a class of zeolites characterized by a silica to alumina mole ratio of at
least 12 and a constraint index of from greater than 2 to 12. The present
invention also provides a process for conducting preferential acid
catalyzed reactions of lesser branched olefins in mixed streams with higher
branched olefins, both lesser branched olefins 25 and higher branched
olefins having an effective critical dimension of less than 6.8 Angstroms
which comprises contacting the mixed stream with an acidic catalyst
comprising one or more members of a class of zeolites characterized by a
silica to alumina mole ratio of at least 12 and a constraint index of from
greater than 2 to 12. The present invention also provides a process for
conducting preferential acid catalyzed reactions 3o of para-disubstituted
and/or mono-substituted aromatic olefins in mixed stream with ortho- and/or
meta-disubstituted or more highly substituted aromatic olefins which
comprises contacting the mixed stream with an acidic catalyst comprising
one or more members of a class of zeolites characterized by a silica to
alumina mole ratio of at least 12 and a constraint index of from greater
than 2 to 12. U.S. Patent Nos. 3,751,504 and 3,751,506 describe vapor phase
alkylation of aromatic hydro- 36 carbons with olefins, e.g. benzene with
ethylene, in the presence of a ZSM-5 type zeolite catalyst. U.S. Patent
Nos. 3,631,120 and 3,641,177 describe a liquid phase process for the
alkylation of aromatic hydrocarbons with olefins In the presence of certain
zeolites. Polymerization of olefins over HZSM-38 is disclosed in U.S.
Patent No. 4,046,859. A process for producing Prins-type condensation
products (addition reaction) is described in U.S. 4o- Patent 3,414,588. The
catalyst employed in this reaction of an aldehyde and an olefin is a
faujasite- type zeolite Processes for the aromatization of olefins are
described in U.S. Patent Nos. 3,760,024 and 3,960,978. These processes
utilize a ZSM-5 type acidic zeolite catalyst. It has long been known to
contact various hydrocarbon fractions with acidic catalysts and, in 45
particular, with solid siliceous acidic catalysts including those referred
to as crystalline zeolites. Contact of the hydrocarbon feed with the acid
catalysts was carried out for a wide variety of reactions including
cracking, isomerization and hydrocracking. Representative U.S. patents
disclosing and claiming the contacting of various hydrocarbon fractions
with crystalline zeolites are U.S. Patent Nos. 3,140,249, 3,140,251,
3,140,253 and 3,140,322. so      The use of acid Mordenite for cracking,
alkylation, isomerization and olefin polymerization is disclosed in U.S.
Patent No. 3,597,493. U.S. Patent No. 3,758,602 describes a process for
selectively cracking polar compounds from non-polar saturated hydrocarbons
in the presence of a crystalline aluminosilicate catalyst. In accordance
with the present invention, there has now been discovered a process for 55
conducting acid catalyzed reactions of olefins. Smaller olefins, defined as
having an "effective critical dimension" of 6.8 Angstroms or less, as
measured on molecular models, will react in the presence of the acid
zeollte catalysts used in this invention, while larger olefins, i.e. having
an "effective critical dimension" in excess of 6.8 Angstroms will not
react. Further, of these "smaller olefins", linear olefins will react
preferentially over the acid zeolite catalysts as they occur in mixed
streams with branched- 



6o chain (nonlinear) olefins. Also lesser branched-chain olefins of the
class of smaller olefins will react preferentially as they occur in mixed
streams with greater branched isomers over the acid zeolite catalysts. Also
of this class of "smaller olefins", para-disubstituted aromatic olefins
and/or mono- 2    0037671 substituted aromatic olefins will react
preferentially over ortho- and/or meta-disubstituted or more highly
substituted aromatic olefins when contacted with the acid zeolite
catalysts. The zeolite catalysts used in the present invention change the
relative acid catalyzed reactivities of olefins from that observed over
conventional acid catalysts, e.g. other zeolites, silica-alumina, 5
hydrofluoric acid and sulfuric acid. In some cases, the order of acid
catalyzed activity is unexpectedly, completely reversed. For example,
whereas branched-chain olefins are more reactive over linear olefins when
contacted by conventional acid catalysts, use of the acid zeolite catalysts
according to the present invention results in linear olefins reacting in
preference to branched olefins. Similarly, lesser branched olefins react
preferentially over greater branched olefins when in contact with the acid
zeolite 10 catalysts according to this invention. The catalysts utilized in
this invention comprise acidic crystalline zeolites and acidic crystalline
zeolites modified to Increase their shape selective potential. The zeolites
are characterized by a silica to alumina mole ratio of at least 12 and a
constraint index, as hereinafter defined, of from greater than 2 to. 12. 15
According to the present invention, a mixed stream of olefins is contacted
over the acidic crystalline zeolites in order to carry out acid catalyzed
reactions of olefins. In one aspect of this invention, smaller olefins
having an "effective critical dimension" of 6.8 Angstroms or less,
as.,measured on molecular models, will react when contacted with the acid
zeolite catalysts while larger olefins will not react, i.e. olefins having
an "effective critical dimension" of greater 2o than 6.8 Angstroms. The
"effective critical dimension" of a molecular is described by Breck in
Zeolite Molecular Sieves, John Wiley & Sons, Inc. (1974), pages 633-641.
Generally, this dimension is the smallest dimension that will permit passag
through the pores of the zeolite, i.e. the dimension that most nearly
approaches the pore size ofthe zeolite. For example, the critical dimension
of n-hexane is the thickness 25 not the length while the critical dimension
for benzene is the cross-sectional diameter, rather than the thickness.
Various olefins may be employed in the process of this invention. These
olefins may be mono- olefins or diolefins and may be acyclic monoolefins or
acyclic diolefins and cyclic monoolefins or cyclic diolefins. The diolefins
may be conjugated or non-conjugated. The acyclic monoolefins may be
straight 30 chain or branched chain monoolefins and may contain from 2 to
200 carbon atoms. Preferably, however, the acyclic monoolefins contain from
2 to 92 carbon atoms and, still more preferably, from 2 to 10 carbon atoms.
The acyclic diolefins may contain from 3 to 8 carbon atoms. The cyclic
mono- olefins and the cyclic diolefins may contain from 5 to 8 carbon
atoms. The acyclic monoolefins may contain one or more aromatic groups,
preferably phenyl groups, chlorine or bromine substituents or a 35 carboxy
or carboxymethyl substituent. Suitable olefins include ethylene, propylene,
the butenes, pentenes, hexenes, heptenes, octenes, monenes, and decenes.
Other acyclic monoolefins which may be employed are olefin oligomers such
as propylene and isobutylene tetramer, isobutylene trimer, and propylene
pentamer and hexamer. Other suitable olefins include allene, butadiene,
pentadiene, isoprene, biallyl, heptadiene, and bimethallyl. 40 Still other
suitable olefins include cyclopentene, cyclohexene, cycloheptene,
cyclooctene, cyclo- pentadiene, cyclohexadiene, cycloheptadiene, and
cyclooctadiene. Acyclic monoolefins containing one or more aromatic groups
includes styrene, methyl styrene, stilbene, 1, 1 -diphenyl ethylene, and
methyl cinnamate. Representative olefins containing chlorine, bromine,
carboxy or carboxymethyl substituents includes bromostyrene, methyl
cinnamate, methylacrylate, dimethyl maleate, polychloroethylene, oleic 45
acid and methyl oleate. It will be seen that the foregoing olefins are
those of the formula R        R 50
C=C R        R wherein one or more of the R's are hydrogen, straight or
branched chain alkyl, aryl, alkaryl or aralkyl 55 groups, the total number
of carbon atoms in the alkyl groups being between 1 and 198, an alkenyl
group containing 1 to 100 carbon atoms. Each of these above constituent
groups may contain one or more substituents such as halogens, e.g. chlorine
or bromine; carbonyl; carboxy; or carboxyalkyl. Also 



included are olefins where two R groups are connected to form a cyclic
structure of total ring size ranging from. 4 to 10 carbon atoms. 60
Examples of "smaller olefins" include all linear olefins, e.g. propylene,
butylene, hexene and decene; methyl-branched olefins, such as isobutylene;
dimethyl-branched olefins; and some aromatic- containing olefins such as
styrene  and allylbenzene. Examples of "larger olefins" include 1-allyl-
naphthalene, 3,5-dimethylstyrene and cyclooctene. In another aspect of this
invention, such "smaller olefins" are preferentially reacted when in mixed
65 streams depending on branching and aromatic substitution, e.g. para,
ortho or meta. Linear olefins will 3    0037671 preferentially react when
in mixed streams with non-linear olefins over the acidic zeolite catalysts
used in this invention. Examples of such linear olefins include ethylene,
propylene, pentene, heptene and nonene. Examples of branched olefins
include 2-methylpropene; 3,3-dimethyl-1-butene and 4-methyl-2- 5 pentene.
Similarly, lesser branched olefins such as mono-alkyl olefins will react
preferentially over greater branched olefins such as di-or polyalkyl
substituted olefin when in contact with the acidic zeolite catalysts. For
example, 2-methylpropene will react preferentially over 3,3-dimethyl-1
-butene. Further, a monomethyl substituted olefin will preferentially react
relative to an ethyl or larger substituted olefin. to     In a further
aspect of the present invention dealing with such "smaller olefins",
para-disubstituted aromatic olefins or mono-substituted aromatic olefins
are preferentially reacted when in mixed streams with ortho- or
metadisubstituted or more highly substituted aromatic olefins. Examples of
such selective acid catalyzed reactions include the selective reaction of
para-methylstyrene in mixed stream with ortho-methylstyrene and the
selective reaction of para-allyltoluene in mixed stream with meta-allyl-
toluene. All acid catalyzed reactions of olefins such as isomerization,
alkylation, addition, dimerization, oligomerization, polymerization,
aromatization, cracking, and hydrocracking would be shape selective over
the crystalline zeolites used in this invention. The selective acid
catalyzed reactions of this invention can also be utilized to selectively
separate 20 small amounts of the reactive  olefins from the less reactive
olefins.. For example, pars divinyl benzene can be separated from ortho
divinyl benzene by selective reaction of the para compounds. Isomerization
reactions include both the alteration of the arrangement of atoms in a
molecule without changing the total number of atoms, i.e. skeletal atom
isomerization, or the rearrangement of multiple bond, i.e. double bond
isomerization. Conversion conditions for isomerization include a 25
temperature of from [err] [err]    to [err]  [err],   a pressure of from
101 kPa (O psig) to 3549 kPa (500 psig), a WHSV of from 0.1 to 200 [err]and
a hydrogen to olefin mole ratio of from 0.1 to 100. The addition of an
alkene (olefin) to an alkane (paraffin) over an acid is one example of an
alkylation reaction. This reaction is represented by the following general
formula: 30 Acid -C=C-+R-H               C- C- H  R 35 An important
alkylation reaction of this type is the addition of isobutylene to
isobutane in the prsence of acid catalysts to form 2,2,4-trimethylpentane,
an aviation fuel. Alkylations can also Involve the addition of olefins to
aromatic hydrocarbons. Typical of such aromatic alkylation is the
combination of ethylene and benzene to form ethylbenzenes. Conditions for
conducting alkylations include a temperature of 4o from [err][err]   to
[err] [err],   a pressure of from 101 kPa (0 psig) to 6996 kPa (1000 psig)
and a WHSV of from 1 to 500. Hydration is the addition of water to an
olefin to form an alcohol in the presence of an acid catalyst. This
reaction is represented by the following general formula: -C=C-+H20  -C C-
olefin  water     I  I H OH alcohol 50 Hydration reactions can be conducted
at temperatures in the approximate range of from 66C 



[err]   to [err] [err]   and at pressures of from atmospheric to 10133 kPa
(100 atmospheres). Hydrogen halide addition is the reaction of an olefin
with hydrogen chloride, hydrogen bromide or hydrogen iodide. A typical
reaction of this kind is represented by the following general equation: 55
-C=C-+HX  -C-C- H X 60 wherein X=CI, Br, or 1. Addition reactions of this
nature can be conducted at temperatures below [err] (12000F) and at
pressures ranging from atmospheric to 10133 kPa (100 atmospheres). Another
addition reaction is the Prins reaction. Prins-type products include
alcohols, glycols, 66 diolefins and alkyl m-dioxanes. In a typical Prins
reaction, an aldehyde is reacted with an olefin in the 4    0037671
presence of an acid catalyst. For example,  the reaction of formaldehyde
and isobutylene will produce a product mixture of 4,4-dimethyl-m-dioxane
and 3-methyl-1,3-butanediol. The Prins reaction can be conducted at
temperatures ranging from room temperature up to about 4270C [err]. Also
included in the class of acid catalyzed addition reactions is alcohol
addition to olefins to form 5  ethers. Conditions for conducting such
alcohol addition are similar to those described above for hydration.
Dimerization involves the addition of alkenes (olefins) in the presence of
an acid catalyst. Dimerization conditions include a temperature of from
[err][err]F) to [err]            a pressure of from atmospheric to 10133
kPa (100 atmospheres), preferably from atmospheric to 2533 kPa (25 10
atmospheres) and a WHSV of from 0.1 to 30[err] preferably, 0.5 to 10. A
typical dimerization reaction involves the addition of two propylene
molecules to form dimethylbutenes. Oligomerization and polymerization
involve the linking of similar molecules in the presence of heat and a
catalyst to form larger molecules. Oligomerization involves the forming of
dimers, trimers and quatramers, whereas a typical polymerization concerns
the joining of light olefins to form a very 5  long chain olefin. Olefin
oligomerization and polymerization conditions include a temperature-of from
[err]       to [err]          preferably from [err]         to [err]
a pressure of from atmospheric to 69049 kPa (10,000 psig), preferably from
atmospheric to 27680 kPa (4000 psig), especially to 13890 kPa (2,000 psig),
a WHSV (when a flow operation) of from 0.1[err]to 50[err] preferably from
0.5[err] to 10[err] and a contact time (when a batch operation) of from 0.1
hour to 48 20- hours, preferably from 0.5 hour to 24 hours and a
hydrogen/olefin mole ratio of from 0 to 20, preferably from 0 to 10. A
typical aromatization is the reaction of a feed stream containing
essentially C2-4 paraffins (ethane, propane, butane, isobutane) and/or
olefins (ethylene, propylene, butene, isobutene), and mixtures thereof with
an acidic catalyst to produce predominantly [err]  aromatics. 25      When
the acid catalyzed reaction is aromatization, catalytic conversion
conditions include a temperature of from 288C [err]   to [err]
preferably from 343C [err]   to [err] [err]        a pressure of from
atmospheric to 69049 kPa (10,000 psig), preferably from atmospheric to
27680 kPa (4000 psig), especially to 13890 kPa (2000 psig), a WHSV (when a
flow operation) of from 0.1[err] to 10 hr', preferably from 1[err]to
5[err], a contact time (when a batch operation) of from 0.1 30  hour to 48
hours, preferably from 1 hour to 24 hours and a hydrogen/olefin mole ratio
of from 0 to 20, preferably from 0 to 10. Further, when the acid catalyzed
reaction of the present invention is cracking, catalytic conversion
conditions should be maintained within certain ranges, including a
temperature of from 371 [err] to 649C [err]     preferably from 427C [err]
to [err]           a pressure of from 3s atmospheric to 1480 kPa (200
psig), a WHSV {when a flow operation) of from 0.5[err] to 50[err],
preferably from 1[err] to 10 hr', and a contact time (when a batch
operation) of from 0.01 hour to 24 hours, preferably from 0.1 hour to 10
hours. When the reaction is hydrocracking, catalytic conversion conditions
should be maintained within somewhat different ranges, including a
temperature of from 204C [err]   to [err] 40 preferably from 280C [err]
to [err].          a pressure of from 3549 kPa (500 psig) to 24233 kPa
(3500 psig), a WHSV (when a flow operation) of from 0.1[err]to 10[err],
preferably from 0.2[err] to 5[err] a contact time (when a batch operation)
of from 0.01 hour to 24 hours, preferably from 0.2 hour to 5 hours and a
hydrogen/olefin mole ratio of from 1 to 20, preferably from 3 to 10. The
hydro- cracking catalyst may contain a metal such as platinum, nickel and
palladium. 



45      The class of crystalline zeolites used in this invention is
characterized by a constraint index, as hereinafter defined, of from
greater than 2 to 12 and a silica to alumina ratio of at least 12. In
reactions dealing with the "smaller olefins", selectivity for the preferred
olefins can be increased by various modifications of the zeolites used in
this invention. Such modifications include partial ion exchange with bulky
cations, the use of larger crystal sizes for the zeolites, and coke selec-
50 tivation of the zeolites. To increase selectivity, bulky cations such as
the heavy metals of Group IA of the Periodic Table of Elements, e.g.,
rubidium and cesium, and tetramethylammonium (TMA) can be exchanged onto
the zeolites used in this invention. Another method to increase selectivity
is to utilize larger crystal sizes for the zeolites employed in this
invention. Thus use of a zeolite with a crystal size of 0.5 to 100 microns
and larger (hereinafter 55 referred to as larger crystal size zeolite) will
be more selective than the same zeolite with a crystal size of 0.02 to 0.5
microns (hereinafter referred to as small crystal size zeolite). Still
another method to increase selectivity is -coke selectivation. Coke
selectivation involves depositing an amount of carbon on the zeolite used
in this invention to improve its selectivity in an amount of at least 2
weight percent and generally not exceeding 60 weight percent. 60      The
zeolite catalysts herein described are members of a novel class of zeolites
exhibiting some unusual properties. These catalysts induce profound
transformations of aliphatic hydrocarbons to aromatic hydrocarbons in
commercially desirable yields and are generally highly effective in
conversion reactions involving aromatic hydrocarbons. Although they have
unusually low alumina contents, i.e. high silica to alumina mole ratios,
they are very active even when the silica to alumina mole ratio 65 exceeds
30. The activity is surprising, since catalytic activity for such
transformations is generally 5    0037671 attributed to framework aluminum
atoms and cations associated with these aluminum atoms. These catalysts
retain their crystallinity for long periods in spite of the presence of
steam at high temperature which induces irreversible collapse of the
framework of other zeolites, e.g. of the X and A type. Furthermore,
carbonaceous deposits, when formed, may be removed by burning at higher
than usual s  temperatures to restore activity. In many environments, the
zeolites of this class exhibit very low coke forming capability, conducive
to very long times on stream between burning regenerations. An important
characteristic of the crystal structure of this class of zeolites is that
it provides constrained access to, and egress from, the intracrystalline
free space by virtue of having a pore dimension greater than 5 Angstroms
and pore windows of a size such as would be provided by 10- 1o membered
rings of silicon atoms interconnected by oxygen atoms. It is to be
understood, of course, that these rings are those formed by the regular
disposition of the tetrahedra making up the anionic framework of the
crystalline zeolite the oxygen atoms themselves being bonded to the silicon
or aluminum atoms as the centers of the tetrahedra. Briefly, the preferred
type catalyst useful in this invention possesses, in combination: a silica
to alumina mole ratio of at least 12 and a structure 15 providing
constrained access to the crystalline free space. The silica to alumina
mole ratio referred to may be determined by conventional analysis. This
ratio is meant to represent, as closely as possible, the ratio in the rigid
anionic framework of the zeolite crystal and to exclude aluminum in the
binder or in cationic or other form within the channels. Although catalysts
with a silica to alumina mole ratio of at least 12 are useful, it is
preferred to use catalysts 20 having higher ratios of at least 30. Such
catalysts, after activation, acquire an intracrystalline sorption capacity
for normal hexane which is greater than that for water, i.e. they exhibit
"hydrophobic" properties. The zeolites useful in this invention freely sorb
normal hexane and have a pore dimension greater than 5 Angstroms. In
addition, the structure must provide constrained access to larger
molecules. It is 25 sometimes possible to judge from a known crystal
structure whether such constrained access exists. For example, If the only
pore windows in a crystal are formed by 8-membered rings of silicon and
aluminum atoms, then access by molecules of larger cross-section than
normal hexane is excluded and the zeolite is not of the desired type.
Windows of 1 0-membered rings are preferred, although, in some instances,
excessive puckering or pore blockage may render these zeolites ineffective.
Twelve-membered rings do 30 not generally appear to offer sufficient
constraint to produce the advantageous selectivities, although puckered
structures exist such as TMA offretite which is a known effective zeolite.
Rather than attempt to judge from crystal structure whether or not a
catalyst possesses the necessary constrained access, a simple determination
of the "constraint index" may be made by passing continuously a mixture of
an equal weight of normal hexane and 3-methylpentane over a small 35
sample, approximately 1 gram or less, of catalyst at atmospheric pressure
according to the following 



procedure. A sample of the catalyst, in the form of pellets or extrudate,
is crushed to a particle size that of coarse sand and mounted in a glass
tube. Prior to testing, the catalyst is treated with a stream of air at
[err]          for at least 15 minutes. The catalyst is then flushed with
helium and the temperature adjusted between [err]         and [err]
to give an overall conversion 4o between 10% and 60%. The mixture of
hydrocarbons is passed at 1 liquid hourly space velocity (i.e. 1 volume of
liquid hydrocarbon per volume of catalyst per hour) over the catalyst with
a helium dilution to give a helium to total hydrocarbon mole ratio of 4:1.
After 20 minutes on stream, a sample of the effluent is taken and analyzed,
most conveniently by gas chromatography, to determine the fraction
remaining unchanged for each of the two hydrocarbons. 46      The
"constraint index" is calculated as follows: [err] (fraction of n-hexane
remaining) Constraint Index= [err] (fraction of 3-methylpentane remaining)
50 The Constraint Index approximates the ratio of the cracking rate
constants for the two hydrocarbons. Zeolites suitable for the present
invention are those having a constraint index of from greater than 2 to 12.
Constraint Index (C.I.) values for some typical catalysts are: 55 Zeolite
C.l. ZSM-5                                 8.3 ZSM-1 1
8.7 60                    ZSM- 12                               2 ZSM-23
9.1 ZSM-35                                4.5 ZSM-38
2 TMA offretite                         3.7 65                    Beta
0.6 6    0 037 671 . Zeolite                               C. . ZSM-4
0.5 H-Zeolon                              0.5 5                     REY
0.4 Amorphous silica-alumina              0.6 Erionite
38 Clinoptilolite                        3.4 10      The above-described
Constraint Index is an important and even critical definition of those
zeolites which are useful in the instant invention. The very nature of this
parameter and the recited technique by which it is determined, however,
admit of the possibility that a given zeolite can be tested under somewhat
different conditions and thereby have different constraint Indices.
Constraint Index seems to vary somewhat with severity of operation
{conversion) and the presence or absence of binders. 15 Therefore, it will
be appreciated that it may be possible to so select test conditions to
establish more than one value in the range of greater than 2 to 12 for the
Constraint Index of a particular zeolite; Such a zeolite exhibits the
constrained access as herein defined and is to be regarded as having a
Constraint index of greater than 2 to 12. Also contemplated herein as
having a Constraint Index of greater than 2 to 12 are those zeolites which,
when tested under two or more sets of conditions within the above 20
specified ranges of temperature and conversion, produce a value of the
Constraint Index slightly less . than 2, e.g. 1.9, or somewhat greater than
12, e.g. 14 or 1 5. with at least one other value of greater than 2 to 12.
Thus, it should be understood that the Constraint Index value as used
herein is an inclusive rather than an exclusive value. That is, a zeolite
when tested by any combination of conditions within the testing definition
set forth hereinabove to have a Constraint Index of greater than 2 to 12 is
25 intended to  be included in the Instant catalyst definition regardless
that the same identical zeolite -   tested under other defined conditions
may give a Constraint Index value outside of greater than 2 to 12. The
class of zeolites defined herein is exemplified by ZSM-5, ZSM-1 1, ZSM-23,
ZSM-35, and other similar materials. ZSM-5 is described in U.S. Patent No.
3,702,886, ZSM-1 1 in U.S. Patent No. 3,709,979, ZSM-23 in U.S. Patent No.
4,076,842 and ZSM-35 in U.S. Patent No. 4,016,245. 



30      The specific zeolites described, when prepared in the presence of
organic cations, are catalytically inactive, possibly because the
intracrystalline free space is occupied by organic cations from the forming
solution. They may be activated by heating in an inert atmosphere at [err]
for 1 hour, for example, followed by base exchange with ammonium salts,
followed by calcination at [err] [err]     in air. The presence of organic
cations in the forming solution may not be absolutely essential 35 to the
formation of this type of zeolite; however, the presence of these cations
does appear to favor the formation of this special type of zeolite. More
generally, it is desirable to activate this type catalyst by base exchange
with ammonium salts, followed by calcination in air at about [err]
for from 1 5 minutes to 24 hours. Natural zeolites may sometimes be
converted to this type zeolite catalyst by various activation 40 procedures
and other treatments such as base exchange, steaming, alumina extraction
and calcination, in combinations. Natural minerals which may be so treated
include ferrierite, brewsterite, stilbite, dachiardite, epistilbite,
heulandite and clinoptilolite. In a preferred aspect of this invention, the
catalysts hereof are selected as those having a crystal framework density,
in the dry hydrogen form, of not substantially below 1.6 grams per cubic 45
centimeter. It has been found that zeolites which satisfy all three of
these criteria are most desired because they tend to maximize the
production of gasoline boiling range hydrocarbon products. Therefore, the
preferred catalysts of this invention are those having a constraint index
as defined above of greater than 2 to 12, a silica to alumina mole ratio of
at least 12 and a dried crystal density of not less than 1.6 grams per
cubic centimeter. The dry density for known structures may be calculated
from 50 the number of silicon plus aluminum atoms per 1000 cubic Angstroms,
as given, e.g., on page 19 of the article on Zeolite Structure by W. M.
Meier in "Proceedings of the Conference on Molecular Sieves, London, April
1967", Society of Chemical Industry, London, 1968. When the crystal
structure is unknown, the crystal framework density may be determined by
classical pycnometer techniques. For example, it may be determined by
immersing the dry hydrogen form of the zeolite in an organic solvent 55
which is not sorbed by the crystal. It is possible that the unusual
sustained activity and stability of this class of zeolites are associated
with its high crystal anionic framework density of not less than 1.6 grams
per cubic centimeter. This high density, of course, must be associated with
a relatively small amount of free space within the crystal which might be
expected to result in more stable structures. This free space, however, is
important as the locus of catalytic activity. 50 55 7    0037671 Crystal
framework densities of some typical zeolites are: Void       Framework
Zeolites          volume        density Ferrierite        0.28 cc/cc  1.76
g/cc Mordenite         .28         1.7 ZSM-5, 11         .29         1.79
ZSM-12                        1.8 to                    ZSM-23
-         2.0 Dachiardite       .32         1.72 L                 .32
1.61 Clinoptilolite    .34         1.71 Laumontite         34         1.77
ZSM-4 (Omega)  ' 38           1.65 Heulandite        .39         1.69 P
.41         1.57 Off retite        .40         1.55 Levynite          .40
1.54 Erionite          .35         1.51' Gmelinite         .44         1.46
Chabazite         .47         1.45 A                  .5         1.2 25
Y                  .48         1.27 When synthesized in the alkali metal
form, the zeolite is conveniently converted to the hydrogen form, generally
by. intermediate formation of the ammonium form as a result of ammonium ion



exchange and. calcination of ammonium form to yield the hydrogen form. In
addition to the hydrogen so form, other forms of the zeolite wherein the
original alkali metal has been reduced to less than 1.5 percent by weight
may be used. Thus, the original alkali metal of the zeolite or introduced
hydrogen cations may be replaced by Ion exchange with other suitable ions
of Groups IB to Vill of the Periodic Table, including, for example, nickel,
cadmium, copper, zinc, palladium, calcium or rare earth metals. In
practicing the desired synthesis method, it may be desirable to incorporate
the above-described 35 crystalline zeolite in another material resistant to
the temperature and other conditions employed in the process. Such matrix
materials include synthetic or naturally occurring substances as well as
inorganic materials such as clay, silica and/or metal oxides. The latter
may be either naturally occurring or in the form of gelatinous precipitates
or gels including mixtures of silica and metal oxides. Naturally occurring
clays, which can be composited with the zeolite include those of the
montmorillonite and kaolin 40  families, which families include the
sub-bentonites and the kaolins commonly known as Dixie, McNamee-Georgia and
Florida clays or others in which the main mineral constituent is
halloysite, kaolinite, dickite, nacrite or anauxite. Such clays can be used
In a raw state as originally mined or initially subjected to calcination,
acid treatment or chemical modification. In addition to the foregoing
materials, the zeolites employed herein may be composited with a 45 porous
matrix material such as alumina, silica-alumina, silica-magnesia,
silica-zirconia, silica-thoria, silica-berylia and silica-titania as well
as ternary compositions such as silica-alumina-thoria, silica-
alumina-zirconia, silica-alumina-magnesia and silica-magnesia-zirconia. The
matrix may be in the form of a cogel. The relative proportions of zeolite
component and inorganic oxide gel matrix may vary widely with the zeolite
content ranging from 1 to 99 percent by weight and more usually in the
range from 5 to 50 80 percent by weight of the composite. The following
Examples Illustrate the process of the invention. Examples 1 to 4
illustrate the preparation of catalysts used in the present invention. 5
Example 1 This example illustrates the preparation of smaller crystal size
ZSM-5 zeolite. An organic salt solution was prepared by mixing 1.6 parts of
n-propyl bromide, 1.9 parts of tri-n- propylamine, 3.1 parts of methyl
ethyl ketone and 10.4 parts of water. The mixture was reacted at about 100C
for 14 hours. The aqueous phase of the reacted mixture is designated
Solution A. 60      A sodium silicate solution was prepared by mixing 16
parts water and 27.7 parts sodium silicate (28.7 wt% [err] 8.9 wt% [err]
62.4% [err]followed by addition of 0.08 parts of dispersant (Daxad 27-W.R.
Grace Chem. Div. 'Daxad' is a registered Trade Mark). The solution was
cooled to approximately 1 5C. An acid solution was prepared by adding 1
part aluminum sulfate (17.2 wt% [err]  to 16.4 parts 5s  water followed by
2.4 parts sulfuric acid (93 wt.% H2SO4), 1.2 parts NaCI and 2.9 parts of
Solution A.    0037671 These solutions were mixed in an   agitated vessei
while 3.9 parts of NaCl were added. The gel molar ratios expressed as
oxides are the following. [err] 5 [err] The gel was agitated for 4 hours at
ambient temperature, then heated to 95-[err]   and held for 40 hours with
severe agitation. When approximately 65% of the gel was crystallized, the
temperature 10 was increased to 1.50-[err]  and held there until
crystallization was complete. The zeolite slurry product was diluted with
4-5 parts water per part slurry and 0.002 parts of flocculent (Rohm & Hass
Primafloc C-7 'Primafloc  is a registered Trade Mark) per part slurry,
allowed to settle and supernatant liquid was drawn off. The settled solids
were reslurried to the original volume of the preceding step with water and
0.00005 parts of flocculent per part slurry. After settling, the 15 aqueous
phase was decanted. This procedure was repeated until the sodium level of
the zeolite was less than 1.0 wt%. The washed  zeolite was then filtered,
dried and identified as ZSM-5 having a silica/alumina mole ratio of at
least 12; i.e., 70, and a constraint index of between 1 and 12; i.e., 8.3.
The dried zeolite product was calcined in flowing nitrogen for 3 hours at
5380C then ion exchanged twice with 1N [err]  solution (5 parts [err]
solution/1 part zeolite) for 1 hour at 20 ambient temperature and dried at
about [err]. Example 2 This example illustrates the preparation of larger
crystal size ZSM-5 zeolite. A sodium silicate solution was prepared by
mixing 16 parts water and 27.7 parts sodium silicate 25 (28.7 wt% [err] 8.9
wt% [err] 62.4% H20) followed by addition of 0.08 parts Daxad 27 (W. R.
Grace 



Chem. Co.) The solution was cooled to approximately [err]. An acid solution
was prepared by adding 1 part aluminum sulfate (17.2 wt% [err]  to 16.4
parts water followed by 2.4 parts sulfuric acid (93 wt% H2S04) and 1.2
parts NaCI. These solutions were mixed in an agitated vessel while 3.9
parts of NaCl were added. The gel 30 molar ratios expressed as oxides are
the following: Si02 /[err]=78.4 [err]     =49.9. 35 An organic solution was
prepared by adding 1.6 parts n-propyl bromide and 3.1 parts methyl ethyl
ketone to 1.9 parts tri-n-propylamine and added to the gel. The mixture was
reacted at 150-1600C with severe agitation for 29 hours. The zeolite slurry
product was diluted with 4-5 parts water per part slurry and 0.0002 parts
of 40 flocculent (Rohm & Haas Primafloc C-7) per part slurry, allowed to
settle and supernatant liquid was drawn off. The settled solids were
reslurried to the original volume of the preceding step with water and
0.00005 parts of flocculent per part slurry. After settling, the aqueous
phase was decanted. This procedure was repeated until the decant
supernatant liquid was Cl-free. The washed zeolite was then filtered, dried
and identified as ZSM-5 having a silica/alumina mole ratio of at least 12;
i.e., 70, and a 45 Constraint Index of from 1 to 12; i.e., 8.3. The dried
zeolite product was calcined in flowing nitrogen for 3 hours at [err], then
ion exchanged twice with 1 N [err]3 solution (5 parts NH4N03 soln/1 part
zeolite) for 1 hour at ambient temperature and dried at about [err] 50
Example 3 Cs-H-ZSM-5 was made by exchanging NH4-ZSM-5 from Example 1 (10)
g) with 220 cc of a 0.1 M CsCl solution overnight. Ammonia analysis
indicated 98.7% exchange took place. Example 4 55      TMA-H-ZSM-5 was made
by exchanging 26 g NH4-ZSM-5 from Example 1 with 700 ml 1 M
tetramethylammonium bromide containing sufficient TMA hydroxide to raise
the pH above 1 1. The catalyst prior to use was heated in a fixed bed glass
reactor under flowing nitrogen at 3900C to 4000C for exactly 6 minutes, so
that only a portion of the TMA ions would decompose to generate acidic
sites. All the olefins used in the following examples were obtained in 99+%
purity from Chemical 60 Samples Company. Examples 5 to 10 Examples 5 to 10
illustrate competitive isomerization reactions of olefins conducted over
acidic ZSM-5 catalysts at temperatures in the range of [err]  to [err]
Results of these examples are given 65 in Table 1. 9    0 037 671 The
catalysts of Examples 5 to 7. were prepared by the general procedure of
Example 1. The catalysts of Examples 8 to 10 were prepared by the general
procedure of Example 2. The competitive isomerization reactions were run in
a down-flow fixed bed glass reactor. An equimolar solution of the two
olefins were fed into the reactor by means of a syringe pump and diluted 5
with a flow of nitrogen. The product mixture was analyzed by means of an
on-line gas chromatograph containing a 10 ft. n-octane-Durapak column. The
relative diffusivities of variously shaped olefins in ZSM-5 were obtained
from competitive isomerization reaction conducted over H-ZSM-5 at
temperatures in the [err]  to [err]  range (see Table 1). Both single- and
double-branched molecules were studied, and in all cases, the shape 10
selectivities were somewhat greater for the larger crystal size zeolite.
Shape selectivity was observed as follows: linear olefin>methyl-branched}
15                           ethyl-branched>gem-dimethyl-branched. 20 25 30
35 40 45 50 55 



60 65 10    0 037671 U) [err] . 0 c    0037671 Examples 11 to 13 The effect
of cation exchange on selectivity is illustrated by Examples 1 1 to 13 and
shown in Table 2. These examples are based on the competitive isomerization
of hexene-1 and 6-Me heptene-1. Example 11 is the same as Example 5, and
Examples 11 to 13 follow the general experimental 5 procedure as used in
Examples 5 to 10. The catalyst for Example 11 was prepared according to the
general procedure of Example 1. In Example 12, the catalyst used was
prepared in accordance with the general procedure of Example 3, and in
Example 13 the catalyst was prepared in accordance with the general
procedure of Example 4. The shape selectivity of acid catalyzed reactions
of olefins over zeolites can be accentuated by the 10 presence of large
cations exchanged onto the zeolite. In particular, the preference for
linear olefins was enhanced for both cesium and tetramethylammonium
exchanged ZSM-5 as shown in Table 2. TABLE 2 Effect of cation exchange on
selectivity 15 Selectivity Ex.                           Temperature
(hexene-1 no.           Catalyst             [err]     6-Me heptene-1) 20
1 1       (a) H-ZSM-5              105              1.4 12       (a)
Cs-H-ZSM-5           100              3.0 13       (a) TMA-H-ZSM-5
100              3.3 (a) smaller crystal size zeolite 26 Example 14 An
equimolar sample of allylbenzene and 1 -allyl-naphthalene was contacted
with HZSM-5 as prepared according to Example 1, at [err]-for 5 hours.
Allylbenzene was extensively isomerized (double bond isomerization), while
the 1 -allyl-naphthalene was unreacted. This Example illustrates the 30
selective acid catalyzed reaction of a "smaller olefin" in admixture with a
"larger olefin", i.e. 1-allyl- naphthalene with an effective critical
dimension greater than 6.8 Angstroms. Example 15 A mixture of octene-1 and
di-isobutylene is contacted in a down-flow fixed bed reactor with 35
HZSM-5, as prepared according to Example 1, at [err], atmospheric pressure
and at a WHSV of 10. The linear olefin, octene-1 is preferentially cracked
to light gases, whereas the branched olefin, di- isobutylene remains
largely intact. Example 16 40      A mixture of isobutylene and
2,4,4-trimethylpentene-1 is contacted in a down-flow fixed bed reactor with
HZSM-5, as prepared according to Example 1, at conditions including a
temperature of [err], atmospheric pressure and a WHSV of 10. The lesser
branched olefin, isobutylene, is preferen- tially cracked to light gases,
whereas the more highly branched olefin 2,4,4-trimethylpentene-1, remains
generally unreacted. Example 17 A mixture of alpha methyl styrene dimer and
phenyl hexene is contacted in a down-flow fixed bed reactor with HZSM-5, as
prepared according to Example 1, at conditions including a temperature of
[err], a pressure of 1 atmosphere and a WHSV of 10. Phenyl hexene, a linear
olefin, is preferentially 50 cracked while alpha methyl styrene dimer
remains essentially unreacted. Example 18 



A mixture of propylene, a linear olefin, and dimethylhexene, a branched
olefin, is contacted in a batch reactor with HZSM-5, as prepared according
to the general procedure of Example 1, at conditions 55 including a
temperature of [err], a pressure of 791 kPa (100 psig) and a residence time
of 1 hour. The resulting product is a mixture of [err]  and
[err]olefinsthus indicating selective oligomerization of the propylene
rather than dimethylhexene.        - Example 19 60      Following the same
procedure and reaction conditions of Example 18, styrene and 3,5-dimethyl-
styrene are passed over HZSM-5. The product of this competitive reaction
indicates polymerization of styrene with 3,5-dimethylstyrene remaining
almost unreacted. Example 20 65      A mixture of heptene-1 and
4,4-dimethylpentene-1 is contacted in a down-flow fixed bed reactor 12
0037671 with HZSM-5, as prepared according.to Example 1. at conditions
including a temperature of [err], a pressure of 791 kPa (100 psig) and a
WHSV of 1. The product contains aromatics with a significant proportion of
the 4,4-dimethylpentene-1 remaining unreacted. 5 Example 21 This example
illustrates a typical addition reaction conducted according to this
invention. A mixture of hexene-1 and 3,3-dimethylbutene-1 is contacted in a
down-flow fixed bed reactor with HZSM-5, as prepared according to Example
1. The reaction is conducted in the presence of steam at [err](1500F), 5066
kPa (50 atmospheres) pressure and a WHSV of 1. A mixture containing 1o
hexylalcohols is formed, while the 3,3-dimethylbutene-1 remains essentially
unreacted. Example 22 A mixture of hexene-1 and dimethylbutene-1 is
contacted in a down-flow fixed bed reactor with HZSM-5, as prepared
according to Example 1. The reaction is conducted in the presence of
benzene at 15  300C, a WHSV of 170 kPa (10 psig) and 791 kPa (100 psig).
The products contain a mixture of hexyl- benzenes, while the
dimethylbutene-1 remains largely unreacted. Claims 20 1. A process for
conducting preferential acid catalyzed reactions of smaller olefins: in
mixed stream with larger olefins, the smaller olefins having an effective
critical dimension of 6.8 Angstroms and less and the larger olefins having
an effective critical dimension in excess of 6.8 Angstroms, which comprises
contacting the mixed stream with an acidic catalyst comprising one or more
members of a 25 class of zeolites characterized by a silica to alumina mole
ratio of at least 12 and a constraint index of from greater than 2 to 12.
2. A process for conducting preferential acid catalyzed reactions, of
linear olefins in mixed stream with branched-chain olefins, both linear and
branched-chain olefins having an effective critical dimension of less than
6.8 Angstroms which comprises contacting the mixed streams with an acidic
30 catalyst comprising one or more members of a class of zeolites
characterized by a silica to alumina mole ratio of at least 12 and a
constraint index of from greater than 2 to 12. 3. A process for conducting
preferential acid catalyzed reactions of lesser branched olefins in mixed
streams with higher branched olefins, both lesser branched olefins and
higher branched olefins having an effective critical dimension of less than
6.8 Angstroms which comprises contacting the 35 mixed stream with an acidic
catalyst comprising one or more members of a class of zeolites charac-
terized by a silica to alumina mole ratio of at least 12 and a constraint
index of from greater than 2 to 4. The process of claim 3 wherein the
lesser branched olefin is a monoalkyl olefin and the greater branched
olefin is a di- or polyalkyl substituted olefin. 40      5. The process of
claim 3 wherein the lesser branched olefin is a monomethyl substituted
olefin and the greater branched olefin is an alkyl substituted olefin,
where the alkyl group has more than one carbon atom. 6. A process for
conducting preferential acid catalyzed reactions of para-disubstituted
and/or mono-substituted aromatic olefins in mixed stream with ortho- and/or
meta-disubstituted or more 45 highly substituted aromatic olefins which
comprises contacting the mixed stream with an acidic catalyst comprising
one or more members of a class of zeolites characterized by a silica to
alumina mole ratio of at least 12 and a constraint index of from greater
than 2 to 12. 7. The process of any one of claims 1 to 6 wherein the
zeolite is ZSM-5, ZSM-1 1, ZSM-23 or ZSM-35. so      8. The process of any
one of claims 1 to 6 wherein the zeolite is HZSM-5. 



9. The process of any one of claims 1 to 6 wherein the zeolite is
composited with a matrix material. 10. The process of any one of claims 1
to 9 wherein the catalyst is partially ion-exchanged with bulky cations
selected from rubidium, cesium and tetramethylammonium. 55      11. The
process of any one of claims 1 to 9 wherein the catalyst is a large crystal
zeolite of the crystal size of 0.5 microns to 100 microns. 12. The process
of any one of claims 1 to 11 wherein coke in an amount of at least 2 weight
percent is deposited on the catalyst. 13. The process of claim  10 wherein
the catalyst is Cs-H-ZSM-5. 60  14. The process of claims 10 wherein the
catalyst is TMA-H-ZSM-5. 1 5. The process of any one of claims 1 to 14
wherein the acid catalyzed reaction is isomerization and the reaction is
carried out at a temperature of from 232C [err]   to [err]           a
pressure of from 101 kPa (0 psig) to 3549 kPa (500 psig), a WHSV of from
0.1 to 200[err], and a hydrogen to olefin mole ratio of from 0.1 to 100. 65
16. The process of any one of claims 1 to 14 wherein the acid catalyzed
reaction is dimerization 13    .
0037671 with HZSM-5, as prepared according to Example 1  at conditions
including a temperature of 4000C, a pressure of 791 kPa (100 psig) and a
WHSV of 1. The product contains aromatics with a. significant proportion of
the 4,4-dimethylpentene-1 remaining unreacted. s  Example 21 This example
illustrates a typical addition reaction conducted according to this
invention. A mixture of hexene-1 and 3,3-dimethylbutene-1 is contacted in a
down-flow fixed bed reactor with HZSM-5, as prepared according to Example
1. The reaction is conducted in the presence of steam at 660C [err]    5066
kPa (50 atmospheres) pressure and a WHSV of 1. A mixture containing 10
hexylalcohols is formed, while the 3,3-dimethylbutene-1 remains essentially
unreacted. Example 22 A mixture of hexene-1 and dimethylbutene-1 is
contacted in a down-flow fixed bed reactor with HZSM-5, as prepared
according to Example 1. The reaction is conducted in the presence of
benzene at 15  [err]  a WHSV of 1 70 kPa (10 psig) and 791 kPa (100 psig).
The products contain a mixture of hexyl- benzenes, while the
dimethylbutene-1 remains largely unreacted. Claims 20 I. A process for
conducting preferential acid catalyzed reactions of smaller olefins In
mixed stream with larger olefins, the smaller olefins having an effective
critical dimension of 6.8 Angstroms and less and the larger olefins having
an effective critical dimension in excess of 6.8 Angstroms, which comprises
contacting the mixed stream with an acidic catalyst comprising one or more
members of a 25  class of zeolites characterized by a silica to alumina
mole ratio of at least 12 and a constraint index of from greater than 2 to
12. 2. A process for conducting preferential acid catalyzed reactions, of
linear olefins in mixed stream with branched-chain olefins, both linear and
branched-chain olefins having an effective critical dimension of less than
6.8 Angstroms which comprises contacting the mixed streams with an acidic
30  catalyst comprising one or more members of a class of zeolites
characterized by a silica to alumina mole ratio of at least 12 and a
constraint index of from greater than 2 to 12. 3. A process for conducting
preferential acid catalyzed reactions of lesser branched olefins in mixed
streams with higher branched olefins, both lesser branched olefins and
higher branched olefins having an effective critical dimension of less than
6.8 Angstroms which comprises contacting the 35  mixed stream with an
acidic catalyst comprising one or more members of a class of zeolites
charac- terized by a silica to alumina mole ratio of at least 12 and a
constraint index of from greater than 2 to 12. 4. The process of claim 3
wherein the lesser branched olefin is a monoalkyl olefin and the greater
branched olefin is a di- or polyalkyl substituted olefin. 40       5. The
process of claim 3 wherein the lesser branched olefin is a monomethyl
substituted olefin and the greater branched olefin is an alkyl substituted
olefin, where the alkyl group has more than one carbon atom. 6. A process
for conducting preferential acid catalyzed reactions of para-disubstituted
and/or mqno-substituted aromatic olefins in mixed stream with ortho- and/or
meta-disubstituted or more 45  highly substituted aromatic olefins which
comprises contacting the mixed stream with an acidic catalyst 



comprising one or more members of a class of zeolites characterized by a
silica to alumina mole ratio of at least 12 and a constraint index of from
greater than 2 to 12. 7. The process of any one of claims 1 to 6 wherein
the zeolite is ZSM-5, ZSM-1 1, ZSM-23 or ZSM-35. 50       8. The process of
any one of claims 1 to 6 wherein the zeolite is HZSM-5. 9. The process of
any one of claims 1 to 6 wherein the zeolite is composited with a matrix
material. 10. The process of any one of claims 1 to 9 wherein the catalyst
is partially ion-exchanged with bulky cations selected from rubidium,
cesium and tetramethylammonium. 55      1 1. The process of any one of
claims 1 to 9 wherein the catalyst is a large crystal zeolite of the
crystal size of 0.5 microns to 100 microns. 12. The process of any one of
claims 1 to 11 wherein coke in an amount of at least 2 weight percent is
deposited on the catalyst. 13. The process of claim 10 wherein the catalyst
is Cs-H-ZSM-5. 60       14. The process of claims 10 wherein the catalyst
is TMA-H-ZSM-5. 15. The process of any one of claims 1 to 14 wherein the
acid catalyzed reaction is isomerization and the reaction is carried out at
a temperature of from [err]         to [err]          a pressure of from
101 kPa (O psig) to 3549 kPa (500 psig), a WHSV of from 0.1 to 200[err],
and a hydrogen to olefin mole ratio, of from 0.1 to 100. 65       16. The
process of any one of claims 1 to 14 wherein the acid catalyzed reaction is
dimerization l    0037671 and  the reactionis carried out at a temperature
of from 930C [err]   to [err]           a pressure of from atmospheric to
10133  kPa (O atmospheres), a WHSV of from 0.1 to 30 [err] 1 7. The process
of any one of claims 1 to 14 wherein the acid catalyzed reaction is
hydration or alcohol addition and the reaction is carried out at a
temperature of from [err]         to 3160C 5  [err]   and a pressure of
from atmospheric to 10133 kPa (100 atmospheres). 18. The process of any one
of claims 1 to 14 wherein the acid catalyzed reaction is alkylation and the
reaction is carried out at a temperature of from [err]        to [err]
a pressure of from 101 kPa (O psig) to 6996 kPa (1000 psig), and a WHSV of
from 1 to 500. 19. The process of any one of claims 1 to 14 wherein the
acid catalyzed reaction is hydrogen to halide addition and the reaction is
carried out at a temperature below [err]          and at a pressure of from
atmospheric to 10133 kPa (100 atmospheres). 20. The process of any one of
claims 1 to 14 wherein the acid catalyzed reaction is the Prins reaction
and is carried out at a temperature between room temperature and 4270C
[err] 21. The process of any one of claims 1 to 14 wherein the acid
catalyzed reaction is aromatization 15 conducted in a flow apparatus at a
temperature of from 288C (5500F) to 649C (1 200F)  a pressure of from
atmospheric to 69049 kPa (10,000 psig), a hydrogen/olefin mole ratio of
from 0 to 20 and a weight hourly space velocity of from 0.1[err]to 10 [err]
22. The process of any one of claims 1 to 14 wherein the acid catalyzed
reaction is aromatization conducted in a batch apparatus at a temperature
of from 288C (550F) to 649C [err],    a 20 pressure of from atmospheric to
69049 kPa (10,000 psig), a hydrogen/olefin mole ratio of from 0 to 20 and a
contact time of from 0.1 hour to 48 hours. 23. The process of any one of
claims 1 to 14 wherein the acid catalyzed reaction is cracking conducted in
a flow apparatus at a temperature of from 371 C [err]   to 649C [err]
a pressure of from atmospheric to 1480 kPa (200 psig) and a weight hourly
space velocity of from 0.5[err]to 50 25  [err] 24. The process of any one
of claims 1 to 14 wherein the acid catalyzed reaction is cracking conducted
in a batch apparatus at a temperature of from 371 C (700F) to [err]
a pressure of from atmospheric to 1480 kPa (200 psig) and a contact time of
from 0.01 hour to 24 hours. 30      25. The process of any one of claims 1
to 14 wherein the acid catalyzed reaction is hydro- cracking conducted In a
flow apparatus at a temperature of from 204C (4000F) to [err]           a
pressure of from 3549 kPa (500 psig) to 24233 kPa (3500 psig), a weight
hourly space velocity of from 0.1[err]to 10[err] and a hydrogen/olefin mole
ratio of from 1 to 20. 26. The process of any one of claims 1 to 14 wherein
the acid catalyzed reaction is hydro- 35  cracking conducted in a batch
apparatus at a temperature of from 204C [err]   to [err] a pressure of from
3549 kPa (500 psig) to 24233 kPa (3500 psig), a contact time of from 0.01
hour to 



24 hours, and a hydrogen/olefin mole ratio of from 1 to 20. 27. The process
of any one of claims 1 to 14 wherein the acid catalyzed reaction is oligo-
merization or polymerization conducted in a flow apparatus at a temperature
of from 35C (95F) to 40 502C (935F), a pressure of from atmospheric to
69049 kPa (10,000 psig), a WHSV of from 0.1 to 50[err]and a hydrogen/olefin
mole ratio of from 0 to 20. 28. The process of any one of claims 1 to 14
wherein the acid catalyzed reaction is oligomerization or polymerization
conducted in a batch apparatus at a temperature of from [err] [err]  to
[err]        , a pressure from atmospheric to 27680 kPa (4,000 psig), a
contact time of 46 from 0.1 to 48 hours and a hydrogen/olefin mole ratio of
from 0 to 20. Patentanspr~che 1. Verfahren zur DurchfOhrung von bevorzugten
saurekatalysierten Reaktionen kleinerer Olefine in 6o vermischtem Strom mit
grogeren Olefinen, wobei die klelneren Olefine eine wirksame kritische
Dimen- sion von 6,8 Angstr6m-Einheiten und geringer und die gr6Beren
Olefine eine wirksame kritische Dimen- sion von mehr als 6,8
Angstrom-Einheiten haben, dadurch gekennzeichnet, daf& der gemischte Strom
mit einem sauren Katalysator In Beruhrung gebracht wird, der ein oder
mehrere Glieder einer Klasse von Zeolithen enthalt, die durch ein
Siliciumdioxid/Aluminiumoxid-Molverhiltnis von wenigstens 12 65 und einen
Zwangsindex von groi~er als 2 bis 12 charakterisiert sind. 2. Verfahren zur
Durchfuhrung von bevorzugten saurekatalysierten Reaktionen von linearen
Ole- finen in gemischtem Strom mit verzweigtkettigen Olefinen, wobei sowohl
die linearen als auch die verz- weigtkettigen Olefine eine wirksame
kritische Dimension von weniger als 6,8 Angstr6meinheiten haben, dadurch
gekennzeichnet, daR die gemischten Str6me mit einem sauren Katalysator in
Beruh- 60 rung gebracht werden, der ein oder mehrere Glieder einer Klasse
von Zeolithen enthalt, die durch ein
Siliciumdioxid/Aluminiumoxid-Molverhiltnis von wenigstens 12 und einen
Zwangsindex von groBer als 2 bis 12 charakterisiert sind. 3. Verfahren zur
Durchfuhrung von bevorzugten saurekatalysierten Reaktionen von geringer
ver- zweigten Olefinen im gemischten Stromen mit hoher verzweigten
Olefinen, wobei sowohl die geringer 65 verzweigten Olefine als auch die
hoher verzweigten Olefine eine wirksame kritische Dimension von we- 14 I
IiIII1j liII I11111 111 11M 1    0037671 niger als 6,8 Angstrom-Einheiten
haben, dadurch gekennzeichnet, daB der gemischte Strom mit einem  - sauren
Katalysator in Beruhrung gebracht wird, der ein oder mehrere Glieder einer
Klasse von Zeo- lithen enthalt, die durch ein
Siliciumdioxid/Aluminiumoxid-Molverhaltnis von wenigstens 12 und einen
Zwangsindex von gr6lmer als 2 bis 12 charakterisiert sind. 5       4.
Verfahren nach Anspruch 3, dadurch gekennzeichnet. dal3 das geringer
verzweigte Olefin ein K..,    Monoalkylolefin und das h6her verzweigte
Olefin ein di- oder polyalkylsubstituiertes Olefin ist. 5. Verfahren nach
Anspruch 3, dadurch gekennzeichnet, dal das geringer verzweigte Olefin ein
monomethylsubstituiertes Olefin und das h6her verzweigte Olefin ein
alkylsubstituiertes Olefin ist, wo die Alkylgruppe mehr als ein
Kohlenstoffatom hat. to      6. Verfahren zur Durchfuhrung von bevorzugten
saurekatalysierten Reaktionen von para-disub-    I stituierten und/oder
monosubstituierten aromatischen Olefinen in gemischtem  Strom  mit ortho-
I und/oder meta-disubstituierten oder noch hoher substituierten
aromatischen Olefinen, dadurch gekenn- zeichnet, daB der gemischte Strom
mit einem sauren Katalysator in Beruhrung gebracht wird, der ein oder
mehrere Glieder einer Klasse von Zeolithen enthalt, die durch ein
Siliciumdioxid/Aluminiumoxid-  __ .t5 -: Molverhaltnis von wenigstens 12
und einen Zwangsindex von groger als 2 bis 12 charakterisiert sind. - 7.
Verfahren nach einem der Anspr~che 1 bis 6, dadurch gekennzeichnet, daB der
Zeolith ZSM-5 ZSM-1 1, ZSM-23 oder ZSM-35 ist. 8. Verfahren nach einem der
AnsprIche 1 bis 6, dadurch gekennzeichnet, daB der Zeolith HZSM-5  :    --
ist. 20       . Verfahren nach einem der Anspruche 1 bis 6, dadurch
gekennzeichnet, daB der Zeolith mit einem Matrixmaterial zusammengesetzt
ist. 1 0..Verfahren nach einem der Anspr~che 1 bis 9, dadurch
gekennzeichnet, daB der Katalysator mit sperrigen Kationen, ausgewihit aus
der Reihe Rubidium, Casium und Tetramethylammonium, teil- Weise
ionenausgetauscht ist. 25      11. Verfahren nach einem der AnsprOche 1 bis
9, dadurch gekennzeichnet, daB der Katalysator ein Zeolith mit gro~en
Kristallen einer Kristallgr8lie von 0,5 pm bis 100 jum ist. 12. Verfahren
nach einem der AnsprOche 1 bis 11, dadurch gekennzelchnet, daB Koks in
einer Menge von wenigstens 2 Gew.-% auf dim Katalysator niedergeschlagen
wird. 



13. Verfahren nach Anspruch 10, dadurch gekennzoichnet, daB der Katalysator
Cs-H-ZSM-5 ist. 30      14. Verfahren nach Anspruch 10, dadurch
gekennzeichnet, dam der Katalysator TMA-H-ZSM-5 ist. 15. Verfahren nach
einem der AnsprOche 1 bis 14, dadurch gekennzeichnet, daB die siurekataly-
sierte Reaktion sine Isomerisierung ist und die Reaktion be! einer
Temperatur von 2320C (4500F) bis 538C (10000F), einem Druck von 101 kPa (O
psig) bis 3549 kPa (500 psig), einem WHSV-Wert von 35 0,1 bis 200 h-' und
einem Wasserstoff/Olefin-Molverhiltnis von 0,1 bis 100 ausgef~hrt wird. 16.
Verfahren nach einem der Anspruche 1 bis 14, dadurch gekennzeichnet, daB
die siurekataly- sierte Reaktion eine Dimerisierung ist und die Reaktion
be! einer Temperatur von 930C (200F) bis 6490C (12000F), einem Druck von
Atmospharendruck bis 10133 kPa (O Atmosphiren) und einem WHSV-Wert von 0,1
bis 30 h-' ausgefuhrt wird. 40      17. Verfahren nach einem der Anspruche
1 bis 14, dadurch gekennzeichnet, daB die saurekataly- sierte Reaktion sine
Hydratation oder Alkoholaddition ist und die Reaktion bei einer Temperatur
von 66C (1500F) bis 316C (6000F) und einem Druck von Atmospharendruck bis
10133 kPa (100 Atmosphiren) ausgeffihrt wird. 18. Verfahren nach einem der
Anspruche 1 bis 14, dadurch gekennzeichnft, daB die saurekataly- 45 sierte
Reaktion eine Alkylierung ist und die Reaktion be! einer Temperatur von 38C
(100F) bis 510C (9500 F), einem Druck von 101 kPa (O psig) bis 6996 kPa
(1000 psig) und einem WHSV-Wert von 1 bis 500 ausgefuhrt wird. 19.
Verfahren nach einem der AnsprOche 1 bis 14, dadurch gekennzoichnet, daB
die siurekataly- sierte Reaktion eine Halogenwasserstoff-Addition ist und
die Reaktion bei einer Temperatur unterhalb co 649C (12001F) und bei einem
Druck von Atmosphirendruck bis 10133 kPa (100 Atmosphiren) ausgeffhrt wird.
20. Verfahren nach einem der Anspruche 1 bis 14, dadurch gekennzeichnet,
daB die saure- katalysierte Reaktion die Prins-Reaktion ist und bei einer
Temperatur zwischen Raumtemperatur und 4270C (8000F) ausgefuhrt wird. 21.
Verfahren nach einem der AnsprOche 1 bis 14, dadurch gekennzeichnet, daB
die siurekataly- sierte Reaktion sine Aromatisierung ist, ausgefuhrt in
einer Fliellvorrichtung be! einer Temperatur von 2880C (550F) bis 6490C
(12000F), einem Druck von Atmospharendruck bis 69049 kPa (10000 psig),
einem Wasserstoff/Olefin-Molverhaltnis von 0 bis 20 und einer
gewichtsmiligen stundlichen Raumstr6mungsgeschwindigkeit von 0,1 h-1 bis 10
h-'. 60      22. Verfahren nach einem der Anspriche 1 bis 14, dadurch
gekennzeichnet, daB die siurokataly- sierte Reaktion eine Aromatisierung
ist, durchgefihrt in aener Chargenvorrichtung bei einer' Temperatur von
288C (5500F) bis 649C (12000F), einem Druck von Atmosphdrendruckbis 69049
kPa (10000 psig), einem Wasserstoff/Olefin-Molverhaltnis von 0 bis 20 und
einer Kontaktzeit von 0,1 h bis 48 h. 23. Verfahren nach einem der
AnsprOche 1 bis 14, dadurch gekennziichnet, daB die siurekataly- 65 sierte
Reaktion eine Crackung ist, durchgefuhrt in einer Flio9vorrichtung bei
einer Temperatur von 15 -             -
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j. 371C (700F) bis 649C (1200F), einem Druck von Atmospharendruckbis 1480
kPa (200 psig) und einer gewichtsmaldigen stOndlichbn
Raumstromungsgeschwindigkeit von 0,5 h-' bis 50 h-1. 24. Verfahren nach
einem der Anspruche 1 bis 14, dadurch gekennzeichnet, dal3 die saurekataly-
sierte Reaktion eine Crackung ist. ausgefuhrt in einer Chargenvorrichtung
bei einer Temperatur von 5  371 C (7000F) bis 649C (1 2000F), einem Druck
von Atmosphirendruck bis 1480 kPa (200 psig) und einer Kontaktzeit von 0,01
h bis 24 h. 25. Verfahren nach einem der Anspruche 1 bis 14, dadurch
gekennzeichnet, dal3 die saurekataly- siert Reaktion sine Hydrocrackung
ist, ausgefGhrt in einer Fliesivorrichtung bei einer Temperatur von 204C
(4000F) bis 538C (10000F), einem Druck von 3549 kPa (500 psig) bis 24233
kPa (3500 to psig), einer gewichtsmiligen stundlichen
Raumstrdmungsgeschwindigkeit von 0,1 h-' bis 10 h-' und elnem
Wasserstoff/Olefin-Molverhaltnis von 1 bis 20. 26. Verfahren nach einem der
Anspriche 1 bis 14, dadurch gekennzeichnet, daB die saurekataly- slerte
Reaktion eine Hydrocrackung ist, ausgefOhrt in elner Chargenvorrichtung be!
einer Temperatur von 2040C (4000F) bis 5380C (10000F), einem Druck von 3549
kPa (500 psig) bis 24233 kPa (3500 . 5 psig), einer Kontaktzeit von 0,01 h
bis 24 h und einem Wasserstoff/Olefin-Molverhgltnis von 1 bis 20. 27.
Verfahren nach einem der Anspruche 1 bis 14, dadurch gekennzeichnet, dalf
die saurekataly- sierte Reaktion sine Oligomerisation oder Polymerisation
ist, ausgefuhrt in einer Fliefvorrichtung bei einerTemperatur von 350C
(950F) bis 502C (9350F), einem Druckvon Atmosphirendruck bis 69049 



kPa (10000 psig), einem WHSV-Wert van 0,1 bis 50 h-1 und elnem
Wasserstoff/Olefin-Molverhaltnis 20 von 0 bis 20. 28. Verfahren nich einem
der Ansprrche 1 bis 14, dadurch gekennzeichnet, dais die saurekataly-
sierte Reaktion eine Oligomerisation oder Polymerisation ist, ausgefuhrt in
einer Chargenvorrichtung be; einqyTemperatur von 35C (95F) bis 5020C
(9350F), einem Druck von Atmosphirendruck bis 27680a (4000 psig), einer
Kontaktzeit von 0,1 bis 48 h und einem Wasserstoff/Olefin-Molver- 2v
hiltnis von 0 bis 20. Revendicatlons 30      1. Un procide pour mettre en
oeuvre des reactions preferentielles de catalyse acids, d'olefines
inferieures dans un courant milang6 avec des olefines superieures, les
olefines inferieures pr6sentant une dimension critique effective de 6,8
Angstroms et moins et les olefines superieures presentant une dimension
critique effective au-dela de 6,8 Angstroms, qui consiste a mettre en
contact le courant melange avec un catalyseur acids comportant un ou plus
d'un elements d'une classe de zeolites, carac- 3s terisee par un rapport
molaire de silice alumine d'au moins 12 et un indice de contrainte plus
eleve que 2 a 12. 2. Un procede pour mettre on oeuvre des r6actions
prefersntielles de catalyse acids, d'olefines lineaires dans un courant
melange avec des olefines A cha^ne ramiftie, les deux olefines lineaire et
A chatne ramifiee presentant une dimension critique effective infirieure A
6,8 Angstroms, qui consists a 40 mettre en contact les courant melangb avec
un catalyseur acids comportant un ou plus d'un 6lements d'une classe de
zeolites, caracterisee par un rapport molaire de silice alumine d'au moins
12 et un Indice de contrainte plus important quo 2 A 12. 3. Un procede pour
mettre en oeuvre des reactions pref6rentielles de catalyse acide,
d'olefines inferieures ramifiees dans des courants mblanges avec des
olefines superieures ramifiees, les deux o1e- 45 fines inferieures
ramifiees et sup6rieures ramifiees presentant une dimension critique
effective infe- rieure A 6,8 Angstroms, qui consists A mettre en contact Is
courant melange avec un catalyseur acide comportant un ou plus d'un element
d'une classe de zeolites, caracterisee par un rapport molaire de siltce
alumino moins 12 et un indice de contrainte plus important quo 2 a 12. 4.
Le procede de (a revendication 3, dans lequel l'olefine inferieure ramifite
est une olefine mono- 5o alkyl6e at l'ol6fine superieure ramifi6e est une
olefine di- ou poly-alkyl-substitu6e. 5. Le procede de la revendlcation 3,
dans lequel l'ol6fine inferieure ramifiee est une olefine mono-
m6thyl-substituee et l'olefine superieure ramiflie est une olefine
alkyl-substitues, dans laquelle le groups alkyle possede plus d'un atoms de
carbons. 6. Un procdd6 pour mettre en oeuvre des reactions preferentielles
de catalyse acids, d'olifines s5 aromatiques para-disubstituees el/ou
mono-substituees dans un courant melange avec des olefines aromatiques
ortho- el/ou meta-disubstituees ou plus largement substituees, qui consists
a mettre en contact le courant melange avec un catalyseur acide comportant
un ou plus d'un eiement d-une classe de zeolites, caract6risee par un
rapport molaire de silice/alumine d'au moins 12 et un indice de con-
trainte plus important que 2 A 12. 60      7. Le proced6 de l'une
quelconque des revendications 1 A 6, dans lequel la zeolite est ZSM-5,
ZSM-1 1, ZSM-23 ou ZSM-35. 8. Le procede salon l'une quelconque des
revendications 1 A 6, dans lequel la zeolite est HZSM-5. 9. Le proced6
salon lune quelconque des revendications 1 A 6, dans loquel la zeolite est
un m6lange composite avec un materiau matriciel. 65      10. Le procede
selon lune quelconque des revendications 1 a 9, dans lequel le catalyseur
est 16 I 11j1i 113111 111W! U ill 1111l1 C   L                        -. -
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loniquement 6changq avec des cations lourds choisis parmi le rubidium, le
cesium et le ->       t6tra-methylammonium. 11. Le proced6 selon l'une
quelconque des revendications 1 a 9, dans lequel le catalyseur est une
z6olite A grands cristaux d'une dimension cristalline de 0,5 microns A 100
microns. 12. Le procede selon I'une quelconque des revendications 1 a 11,
dans lequel du coke en une quantite d'au moins 2% en poids est depose sur
le catalyseur. 13. Le procede de la revendication 10, dans lequel le
catalyseur est cs-H-ZSM-5. 14. Le procede de la revendication 10, dans
lequel le catalyseur est TMA-H-ZSM-5. 15. Le procede de I'une quelconque
des revendications 1 A 14, dans lequel la reaction de catalyse 1o  acids
est une isomerisation et la r6action est mise en oeuvre A une temperature
de 232CC a 538CC, 



une pression de 101 kPa a 3549 kPa, une VSHP de 0,1 A 200 h-1, et un
rapport molaire d'olefine A I'hydrogene de 0,1 A 100. 16. Le procede selon
l'une quelconque des revendications 1 A 14, dans lequel la r6action de
catalyse acids est une dimerisation et la reaction est mise en oeuvre A une
temperature de 93CC A 5 - '649sC, une pression de l'atmospherique A 10133
kPa (0 atmosphere),-un VSHP de-0,1 a300 h-'. 17. Le procede de l'une
quelconque des revendications 1 A -14, dens lequel la r6action de catalyse
-aside est une hydration ou une addition d'alcool, et la reaction est miss
en oeuvre A une temperature de 66C A 316C at a une pression de
l'atmospherique A 10133 kPa (100 atmosphdres). 18. Le procede de l'une
quelconque des revendications 1 A 14, dans lequel la r6action de catalyse:
2o acide est une alkylation et la reaction est miss en oeuvre A une
temperature de 38CC a 5100C, une pression de 101 kPa A 6996 kPa, et une
VSHP de 1 A 500. 19. Le procede de l'une quelconque des revendications 1 A
14, dens lequel la reaction de catalyse acide est une. addition
d'halog6nure d'hydrogenC' t la reaction est miss en oeuvre A une
temperature au-dessous de 649sC et une pression de I'atmospfArique A 10133
kPa (100 atmospheres). 26      20. Le procede de l'une quelconque des
revendications 1 A 14, dans lequel la reaction de catalyse acids est la
reaction de Prins et est miss en oeuvre A une temperature entre la
temperature ambiante et 4270C. 21. Le procede de l'une quelconque des
revendications 1 A 14, dans lequel la reaction de catalyse acids est une
aromatisation miss en oeuvre dans un appareil a ecoulement A une
temperature de 288sC 3o A 6490C, une pression de l'atmospherique A 69049
kPa, un rapport molaire hydrogbne/olefine de 0 A 20 et une vitesse spatiale
horaire ponderale de 0,1 h-' A 10 h-1. 22. Le procede de l'une quelconque
des revendications 1 A 14, dans lequel la reaction de catalyse acids est
une aromatisation miss on oeuvre dans un appareil A fonctionnement
discontinu A une temp6rature de 288CC A 649CC, une pression de
I'atmospherique A 69049 kPa, un rapport molaire 35 hydrogene/olefine de 0 A
20 et un temps de contact de 0,1 heure A 48 heures. 23. Le procede de l'une
quelconque des revendications 1 a 14, dens lequel la r6action de catalyst
acido est miso en oeuvre par craquage dens un appareil A ecoulement a une
temperature de 371 C A 649CC, une pression de I'atmospherique A 1480 kPa et
une vitesse spatiale horaire ponderale de 0,5 h-' A 50 h-1. 40      24. Le
procwd6 de l'une quelconque des revendications 1 A 14, dans lequel la
r6action de catalyse acids est r6alis6e par craquage dans un appareil A
fonctionnenment discontinu A une temperature de 371 C A 6490C, une pression
de I'atmospherique A 1480 kPa et un temps de contact de 0,01 heure A 24
heures. 25. Le procede de lune quelconque des revendications 1 A 14, dans
lequel la r6action de catalyse 4S acids est miss en oeuvre par
hydro-craquage dans un appareil A 6coulement A une temperature de 2040C A
538sC, une pression de 3549 kPa A 24233 kPa, une vitesse spatiale horaire
ponderale de 0,1 h-' A 10 h-' et un rapport molaire hydrogfne/olftine de 1
A 20. 26. Le procede de l'une quelconque des revendications 1 A 14, dans
lequel la reaction de catalyse acids est miss en oeuvre par hydro-craquage
dans un appareil A fonctionnement discontinu A une so temperature de 204CC
A 538sC, une pression de 3549 kPa A 24233 kPa, un temps de contact de 0,01
heure A 24 heures, et un rapport molaire hydrogbne/ol6fine de 1 A 20. 27.
Le procedA de l'une quelconque des revendications 1 A 14, dens lequel la
reaction de catalyse acide est une oligomerisation ou une polymreisation
r6alls~e dans un appareil A ecoulement A une temperature de 35CC A 502CC,
une pression de I'atmosph6rique A 69049 kPa, une VSHP de 0,1 A 50 55 h-1 et
une rapport molaire hydrognel/ol6fine de 0 A 20. 28. Le procedA de l'une
quelconque des revendications 1 A 14, dans lequel la r6action de catalyse
acids est une oligomerisation ou une polymerisation rgalis~e dans un
appareil a fonctionnement discontinu A une temperature de 35CC A 502CC, une
pression de l'atmosph6rique A 27680 kPa, un temps de contact de 0,1 A 48
heures et un rapport molaire hydrogene/olgfine de 0 A 20. 60 66 17    


