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than six carbon atoms per molecule and/or ar- omatic compounds. The
invention relates to a process for preparing    The hydrocarbon feed is
suitably obtained as normally liquid hydrocarbonaceous products from a   by
- product from (fluid) catalytic cracking pro - hydrocarbon feed containing
linear - and branched   5   cesses, thermal cracking processes (e.g. for
the olefins.                                            preparation of
ethene), coking - and/or pyrolysis A variety of one - and multistep -
processes    processes. are known for the preparation of hydrocar-
Suitable feeds for the present process can also bonaceous products such as
oxygenates, middle       be prepared starting from synthesis gas which is
distillates, alkylates and gasoline from an olefinic  10  first converted
into methanol and subsequently into feed containing e.g. propene and/or
butenes. These  a product substantially consisting of C6 olefins. known
processes have a number of draw-backs,        Alternatively, the synthesis
gas can be converted in however. One-step processes do not provide the
the presence of a Fischer-Tropsch type of cata- flexibility to prepare a
number of different products  lyst into a product which in addition to
paraffinic starting from a multi -component feed, whereas   15
hydrocarbons contains a considerable amount of multi -step  processes in
many cases require        C6 olefins. splitting -up of such a feed in order
to convert       In a preferred embodiment of the process ac - each
component under optimal conditions.            cording to the invention in
step (i) the branched In particular with the oligomerization of olefinic
feed olefin 2-methyl propene is converted with eed mixtures in the presence
of solid catalysts it  20   methanol (which may have been prepared starting
has been observed that the quality of the liquid   from synthesis gas as
described hereinbefore) in hydrocarbon products (e.g. the cetane number of
the presence of an acid -type catalyst into 2- the gas oil fraction) is
lower than when an olefinic  methoxy -, 2- methyl propane (commonly de -
feed substantially comprising linear olefins is pro -  scribed as
methyl-t-butylether i.e. MTBE). It cessed.
25  appears that by means of such an etherification Surprisingly, it has
now been found that by first  process branched olefins are selectively
removed selectively converting branched olefins present in a  from a
hydrocarbon feed mixture which also con - feed mixture, followed by product
separation and   tains linear olefins and, optionally, paraffins. Even
oligomerization of the linear olefins, excellent liquid  when a complete
light ends fraction containing hydrocarbon oligomerization products can be
ob-   30  olefins and paraffins having 3-6 carbon atoms per tained in
addition to valuable conversion products  molecule is employed as feed for
MTBE prepara- from the branched olefins.                         tion in
step (i) of the present process, the resulting The invention therefore
relates to a process for  product stream is well suited for the next steps
of preparing normally liquid hydrocarbonaceous pro -   the process due to
the selective removal of ducts from a hydrocarbon feed containing linear
35  branched olefins from said stream. and branched olefins which comprises
the following     The conversion of branched olefins in step (i) steps:
is suitably performed in the presence of a catalyst i) selectively
converting branched olefins in the  having acid properties such as an
inorganic acid feed in the presence of a catalyst into a nor -   (e.g.
phosphoric acid or sulphuric acid) on a re - mally liquid hydrocarbonaceous
product;     40  fractory oxide carrier (e.g. silica and/or alumina), a ii)
separating linear olefins from product ob -  crystalline (alumina) silicate
in the hydrogen form tained in step (i), and                          or a
strongly acidic microporous organic ion ex- iii) oligomerizing linear
olefins obtained from  change resin. Suitable temperatures for carrying
step (ii) in the presence of a solid catalyst into  out the conversion in
step (i) are from 0 to 200[err] liquid hydrocarbons.
45  and in particular from  10 to 100[err] Suitable Monoolefins are
preferably  used as feed        pressures are from 1 to 100 bar, in
particular from (components). The olefins preferably have at most   1-20
bar. The space velocity in the conversion six carbon atoms per molecule (C6
olefins); pref -  zone(s) employed in step (i) is suitably from 0.1 to
erably, the olefins employed as feed for at least   10 kg hydrocarbon
feed/kg catalyst.hour, and in one of the steps (i) and (iii) contain
compounds   50  particular from 0.2 to 5 kg feed/kg catalyst.hour. having 3
and 4 carbon atoms i.e. propene and in        For the preparation of MTBE,
methanol and addition 1 -butene and/or 2-butene as linear        2- methyl
propene are suitably reacted in step (i) olefin, and 2 - methyl propene as
branched olefin.  in a molar ratio of 1.5:1 to 5:1, and preferably from In
addition, the hydrocarbon feed to step (i)   2:1 to 4:1. suitably contains
(cyclic) paraffins, in particular  55  In an alternative embodiment of the
process from 10 to 70% by weight.                          according to the
invention, branched olefins are Furthermore, the hydrocarbon feed may con -
removed in step (i) by means of polymerization in tain di-olefins and
mono-olefins having more       the presence of an acid -type catalyst which
may 2 



3                 EP 0 332 243 B1                     4 be similar to those
described hereinbefore for the  trivalent, in which case the molar ratio
Z:Q is pref - preparation of MTBE under similar reaction con -    erably
greater than 0.5. Z is preferably selected ditions without addition of
methanol to the conver -  from the group consisting of the bivalent metals
sion zone of step (i).                             copper, zinc, cadmium,
magnesium, calcium, Whereas MTBE is a well known octane booster   5
strontium, barium, titanium, vanadium, chromium, for motor gasoline, the
gasoline fraction of a poly -  manganese, iron, cobalt and nickel. A
particularly merization product alternatively, or even simulta -  preferred
metal Z is nickel. neously, prepared in step (i) of the present process
The trivalent metal Q which is present in the has itself a high octane
rating and can be a useful  crystal structure of the mordenite-type of
metal blending component for the gasoline pool in a   10  silicate catalyst
carrier used at least in step (iii) refinery.
preferably comprises at least one metal selected Furthermore, it is
envisaged to prepare 2-      from the group consisting of aluminium, iron,
gal - hydroxy, 2-methyl propane (t-butyl alcohol) in     lium, rhodium,
chromium  and scandium. Most step (i) of the present process, again
employing an  preferably Q consists substantially of aluminium; acid-type
catalyst (preferably immobilized on a   15  the resulting crystalline
aluminium silicate prefer- carrier) in the presence of water.
ably comprises a major part of mordenite and most Provided  that paraffinic
hydrocarbons are      preferably consists substantially completely of
present in the feed to step (i), it is preferred to  mordenite. separate at
least part of the paraffins in step (ii)   The molar ratio silicon:Q in the
catalyst is from the linear olefins and from the conversion   20  suitably
in the range from 5:1 to 100:1 and prefer - product(s) of branched olefins
obtained from step   ably in the range from 7:1 to 30:1. This ratio is in
(i) e.g. by means of distillation or molecular sieves,  most cases
substantially identical to the molar ratio in order to avoid the presence
of large quantities of  Si:Q in the crystalline metal silicate employed as
paraffins in the feed stream to the oligomerization  carrier material,
except when some of the metal Q step (iii) of the present process.
Moreover, the   25  has been removed from the crystal structure during
paraffins thus obtained can be suitably used as    the catalyst preparation
e.g. by means of acid feed for additional process steps which will be
leaching. discussed hereinafter.                                 If desired
(e.g. in order to increase the crush - The solid catalyst employed in step
(iii) of the  ing strength of the catalyst particles), the carrier process
according to the invention preferably  30  material and/or the ready
catalyst for either one of comprises at least one metal (Z) selected from
the  the steps of the present process can be combined group consisting of
metals from Groups 1b, 2a, 2b,  with a binder material such as (a
combination of) 3a, 4b, 5b, 6b and 8 of the Periodic Table of the
refractory oxide(s), clay and/or carbon. Suitable Elements and a
crystalline trivalent metal (Q) sili-  refractory oxides comprise alumina,
silica, magne - cate.                                          35  sia,
zirconia, titania and combinations thereof. Reference is made to the
Periodic Table of the      The molar ratio Z:Q in the ready catalyst is
Elements as published  in the "Handbook of          preferably from 0.6-1.5
and most preferably from Chemistry and Physics", 55th addition (1975), CRC
0.2-1.2. A molar ratio Z:Q of 0.5 or less for Press, Ohio, USA.
bivalent metals Z results in a catalyst which is in Preferably, at least
part of the amount, and   40  some cases less stable than a catalyst for
which most preferably the total amount, of metal(s) Z     said ratio is
greater than 0.5. A very high molar has(have) been incorporated into the
catalyst by   ratio Z:Q of e.g. more than 2 could lead to difficul - means
of ion exchange. Preferably, the catalyst    ties in the catalyst
preparation and result in a applied in step (iii) of the process according
to the  relatively inactive catalyst with a relatively low invention is
prepared by using a mordenite-type   45  surface are a and pore volume due
to the very high of carrier material, which comprises exchangeable   degree
of loading with metal(s) Z. cations such as alkali metal-, hydrogen -
and/or       In an alternative preferred embodiment of the preferably
ammonium ions. The carrier material is   process according to the invention
the metal Z is suitably treated one or more times with a solution
identical with the metal Q and is incorporated in the of at least one metal
salt such as an aqueous   50  crystal structure of the silicate; most
preferably solution of a metal nitrate or -acetate. The ion    gallium is
the metal Q in the case where no addi - exchange treatment is suitably
carried out at a    tional metal Z is present in the catalyst because it
temperature from [err] up to the boiling tempera -  appears that the
selectivity such a catalyst shows ture of the solution, and preferably at a
temperature  for the preparation of lubricating base oils is sur- from
20-100 [err]                               55  prisingly high. The valency
n of the metals Z can vary from         After loading of the carrier
material with the 



+ 1 to + 6. Preferably, however, at least one of the  metal(s) Z, the
catalytically active composition thus metals Z in the second stage catalyst
is bivalent or  obtained is preferably dried and calcined before 3    5
EP 0 332 243 B1                      8 being employed as catalyst in the
process ac -      C4 -fractions, it is preferred to introduce the C4 -
cording to the present invention. Drying is suitably  fraction (which may
also contain small amounts of carried out at a temperature from 100-400  C,
C3) through line (10) and the C3-fraction through and preferably from
110-300[err] for a period of     line (15) in order to keep the dimensions
of unit (1) 1 -24 hours; the calcination temperature is suitably   5   as
small as possible and avoid undesired side from 400-800  C and preferably
from 450-650         reactions with the C3 -fraction. [err] The calcination
treatment is suitably carried      Optionally, paraffins are obtained as a
separate out at (sub -)atmospheric or elevated pressure for  stream  (16)
from unit (2) which is directed to a period of 0.1-24 hours, and preferably
of 0.5-5   hydroisomerization unit (4) (step (iv) of the present hours in
air or in an inert (e.g. nitrogen) at-   10  process) wherein linear
paraffins (e.g. n-butane) mosphere.
are catalytically hydroisomerized in the presence of The process according
to the invention can be   hydrogen (supplied through line (17)). It is
further - carried out in one or more fixed-, moving - and/or  more possible
to employ in unit (4) a paraffin fluidized beds or in a slurry -type of
reactor; pref -  stream  (18) (e.g. containing propane and/or n - erably,
the process is carried out in a fixed bed of  15  butane)   obtained   from
unit  (3).  The catalyst particles such as extrudates, pellets or
hydroisomerization step (iv) is suitably carried out spheres passing sieve
openings having a width      in the presence of a catalyst comprising at
least from 0.05 - 5 mm, and preferably from 0.1 - 1 mm.   one hydrogenating
metal and a moderately acidic Step (iii) of the present process is suitably
carrier; a preferred catalyst comprises a Group 8 perated at a temperature
which is at least 100 * C   20   metal (in particular platinum and/or
palladium) on a above the operating temperature in step (i), in
microporous crystalline silicate (in particular mor- particular when the
latter temperature is from 10-  denite with a surface area from 100 to 800
m2 /g) 100[err]as discussed hereinbefore.                      Suitable
hydroisomerization conditions include Step (iii) is preferably carried out
at a tem -  a temperature from 100 to 400[err] a pressure from perature
from 150-330  C, a pressure from 1 -   25   1 -100 bar and a space velocity
from 0.1 to 10 kg 100 bar and a space velocity from 0.1 -10 kg
hydrocarbon feed/kg catalyst hour. Preferred con- olefins feed/kg
catalyst.hour. Most preferably, step  ditions are a temperature from 150 to
300[err] a (iii) is carried out at a temperature from 180-300  pressure
from 10 to 40 bar and a space velocity [err] a pressure from  10-50 bar and
a space         from 0.5 to 5 kg feed/kg catalyst.hour. velocity from 0.2-
5 kg olefin feed/kg catalyst.hour.  30  In a preferred embodiment of the
process ac - Various preferred embodiments of the process    cording to the
invention, in unit (8) at least one of according to the invention will be
discussed with  the paraffin containing streams (19) (containing 2- the use
of Figures 1 and 2, which are flow          methyl . propane obtained from
step (iv)), (20) schemes in which similar process steps and
(obtained from step (iii)) and (21) (Fig. 2) (obtained streams have been
indicated with the same refer-   35  from step (ii) and which may be fed
directly to unit ence numerals.                                      (8))
are converted in the presence of olefins having Common to both Figures 1
and 2 are essential    at least 3 carbon atoms per molecule (err) process
steps (i), (ii) and (iii), which are schemati -  (supplied separately
through line (22) if not already cally represented by units (1), (2) and
(3), respec -  present in streams (19), (20) and (21). The [err] tively.
40  olefins -containing stream (22) is suitably obtained In Figure 1 a feed
stream (10), containing at   from the same source as stream (15);
alternatively, least a quantity of linear - and branched olefins, in  [err]
olefins obtained from the Shell Middle Distillate particular linear
butene(s) and 2- methylpropene,   Synthesis (SMDS) process or from
catalytic con - and in addition paraffins, and methanol stream (11)
versions of oxygenated hydrocarbons (such as are converted in MTBE unit (1)
into MTBE. Product  45   methanol) can be used as feed for unit (8). stream
12 contains, in addition to MTBE, substan -     Said conversion (step (a))
is carried out in the tially unconverted paraffins and linear olefins.
presence of an acid-type catalyst, resulting in From separation unit (2)
(e.g. one or more      alkylated  (i.e branched) hydrocarbons (stream
distillation columns) MTBE is obtained through line  29) having at least 7
carbon atoms per molecule (13), in some cases together with unconverted
so   which are excellent for use as motor gasoline methanol and methoxy
methane as byproduct.         (component). The alkylation catalyst is
suitably Stream (14) containing linear olefins (such as 1 -  hydrofluoric
acid or sulphuric acid. butene, 2- butene, optionally propene) and linear
Suitable alkylation conditions are a temperature 



and branched paraffins (such as n - butane and 2-   from 0  C to 65[err] a
pressure from 2 to 15 bar methyl butane, and optionally propane) is
directed   65  and a space velocity from 0.05 to 1 vol. hydrocar- to
oligomerization unit (3).                        bon feed/vol. acid
catalyst.hour. Preferred con- In case a C3/C4 feed for the process
according  ditions are a temperature from 5 * C to 40[err] a to the
invention is available as separate C3-  and   pressure from 5 to 10 bar and
a space velocity 4    7                  EP 0 332 243 B1
8 from 0.1 to 0.6 vol feed/vol.acid catalyst.hour.        The olefins
obtained from unit (6) through line According to a further preferred
embodiment of   (34) are suitably recycled (not depicted in the Fig - the
present process paraffins obtained from at least  ures) to unit (1) and/or
unit (3). one of the steps (ii), (iii) and (a) (i.e. obtained from  The
hydrogen produced in unit (6) is suitably units (2), (3) and (8),
respectively) are converted in   5   directed via line (17) to
hydroisomerization unit step (b) into aromatic - rich gasoline (stream 28)
in  (4) or via line (35) to hydrogenation unit (9). the presence of a
catalyst containing at least one      Thermal dehydrogenation is suitably
carried of the metals zinc, gallium  and thorium, and a      out at a
temperature from 1000 to 1600[err] and crystalline silicate. Step (b) is
carried out in unit (5)  preferably from 1100-1400[err] Catalytic dehy- as
schematically depicted in Figures 1 and 2 which   10  drogenation is
suitably carried out at a temperature unit is supplied through lines (23),
(24) and/or (25)  from 300 to 1000[err] and preferably from 400 to with
paraffins comprising at least propane, n - bu -  700 * C in the presence of
a catalyst comprising a tane and/or 2- methyl propane.
metal or metal compound(s) (e.g.[err] A preferred catalyst for step (b)
comprises a    having dehydrogenation capability on a refractory
crystalline gallium  silicate (in particular with a   15  carrier material
such as nickel on silica, alumina or MFI-type of structure) which may
optionally be       a combination thereof as carrier. combined with zinc;
suitable temperatures for car -      Dehydrogenation in unit (6) is
suitably carried rying out step (b) with such a catalyst are from 400  out
at a pressure from 0.1 to 10 bar, and preferably to 600  C, in particular
from  500 to 600  C.        from 0.2 to 5 bar. The space velocity in unit
(6) is Suitable reaction conditions for step (b) using a   20  suitably
from 0.1 to 10 kg paraffin feed/kg cata- catalyst without gallium in the
crystal structure are  lyst hour and preferably from 0.2 to 5 kg paraffins
a temperature from 200 - 600[err] a pressure from    feed/kg catalyst.hour.
1 -100 bar and a space velocity from 0.1 -10 kg         Paraffins obtained
from  at least one of the paraffin feed/kg catalyst.hour.
steps (ii), (iii), (iv) and (a) (carried out in units (2), Said crystalline
gallium  silicate catalyst can   25  (3), (4) and (8)) are dehydrogenated
in unit (7) in also advantageously be applied in essential step     the
presence of steam supplied through line (36) in (iii) of the process
according to the invention to   an alternative preferred embodiment of the
process produce middle distillates (i.e. kerosine and gas oil)  according
to the invention. Paraffins such as pro - and/or lubricating base oil
fractions (stream  27)   pane, n - butane and/or 2 - methyl propane are
with excellent properties and having a high added   30  supplied via line
(37) or (38) to unit (7) and pro - value compared with a gasoline fraction
which can    ducts are removed via line (39). also be prepared in unit (3);
a gasoline stream is      Steam cracking conditions in unit (7) are suit -
suitably recycled via line (26) (see Figure 2) in    ably a temperature
from 600 to 1400[err] a pres - order to maximize the production of higher -
boiling  sure from 1 to 10 bar, a residence time from 0.5 to fractions.
35   1.5 s, and a steam/paraffin weight ratio of 0.1 to When  a crystalline
gallium silicate is used in  1.0. unit (3), a moderate reaction temperature
from          Preferred stream  cracking conditions are a 180-240[err]is
preferably maintained in order to     temperature from 700 to 900[err] a
pressure from minimize aromatics formation and enhance the         1.5 to 5
bar, a residence time from 0.1 to 1 s and a production of lubricating base
oil fractions.   40  steam paraffin weight ratio of 0.2 to 0.7. Hydrogen
obtained as by -product from unit           Olefins obtained from  unit (7)
through line (5) during the preparation of aromatic -rich gaso -  (39) are
suitably recycled (after separation from line can be suitably employed for
a selective pre-   steam; not depicted in the Figures) to unit (1)
hydrogenation of dienes (not shown in the Figures)   and/or unit (3), or
used as feedstock for manufac - which may be present in feed stream (10)
or, as   45  turing chemicals. shown in Fig. 2, for hydrofinishing
oligomerized product stream (27) in hydrogenation unit (9) (from  Claims
which hydrofinished products are obtained via line (40)).
1. A  process for preparing  normally  liquid In yet another preferred
embodiment of the   50      hydrocarbonaceous products from a hydro- 



process according to the invention unconverted           carbon feed
containing linear- and branched paraffins such as propane, n-butane and/or
2-            olefins which comprises the following steps: methyl propane
are catalytically and/or thermally          i) selectively converting
branched olefins in dehydrogenated in unit (6). The paraffins can be
the feed in the presence of a catalyst into a obtained either directly from
separation unit (2) via  55  normally liquid hydrocarbonaceous product;
lines (30) and (31) (Fig. 2), from aromatic gasoline       ii) separating
linear olefins from  product unit (8) through line (32), and/or from
oligomeriza -      obtained in step (i), and tion unit (3) directly via
line (33) (Fig. 1) 5    7                 EP 0 332 243 B1
8 from 0.1 to 0.6 vol feed/vol.acid catalyst.hour.        The olefins
obtained from unit (6) through line According to a further preferred
embodiment of   (34) are suitably recycled (not depicted in the Fig - the
present process paraffins obtained from at least  ures) to unit (1) and/or
unit (3). one of the steps (ii), (iii) and (a) (i.e. obtained from  The
hydrogen produced in unit (6) is suitably units (2), (3) and (8),
respectively) are converted in   5   directed via line (17) to
hydroisomerization unit step (b) into aromatic - rich gasoline (stream 28)
in  (4) or via line (35) to hydrogenation unit (9). the presence of a
catalyst containing at least one      Thermal dehydrogenation is suitably
carried of the metals zinc, gallium and thorium and a      out at a
temperature from 1000 to 1600[err] and crystalline silicate. Step (b) is
carried out in unit (5)  preferably from 1100-1400  C. Catalytic dehy - as
schematically depicted in Figures 1 and 2 which   10  drogenation is
suitably carried out at a temperature unit is supplied through lines (23),
(24) and/or (25)  from 300 to 1000  C, and preferably from 400 to with
paraffins comprising at least propane, n - bu -  700[err] in the presence
of a catalyst comprising a tane and/or 2- methyl propane.
metal or metal compound(s) (e.g.[err] A preferred catalyst for step (b)
comprises a    having dehydrogenation capability on a refractory
crystalline gallium  silicate (in particular with a   15  carrier material
such as nickel on silica, alumina or MFI-type of structure) which may
optionally be      a combination thereof as carrier. combined with zinc;
suitable temperatures for car -     Dehydrogenation in unit (6) is suitably
carried rying out step (b) with such a catalyst are from 400  out at a
pressure from 0.1 to 10 bar, and preferably to 600  C, in particular from
500 to 600[err]       from 0.2 to 5 bar. The space velocity in unit (6) is
Suitable reaction conditions for step (b) using a   20  suitably from 0.1
to 10 kg paraffin feed/kg cata- catalyst without gallium in the crystal
structure are  lyst.hour and preferably from 0.2 to 5 kg paraffins a
temperature from 200 - 600  C, a pressure from    feed/kg catalyst hour. 1
-100 bar and a space velocity from 0.1 -10 kg         Paraffins obtained
from at least one of the paraffin feed/kg catalyst.hour.
steps (ii), (iii), (iv) and (a) (carried out in units (2), Said crystalline
gallium silicate catalyst can   25  (3), (4) and (8)) are dehydrogenated in
unit (7) in also advantageously be applied in essential step    the
presence of steam supplied through line (36) in (iii) of the process
according to the invention to  an alternative preferred embodiment of the
process produce middle distillates (i.e. kerosine and gas oil)  according
to the invention. Paraffins such as pro- and/or lubricating base oil
fractions (stream 27)   pane, n - butane and/or 2- methyl propane are with
excellent properties and having a high added   30  supplied via line (37)
or (38) to unit (7) and pro - value compared with a gasoline fraction which
can   ducts are removed via line (39). also be prepared in unit (3); a
gasoline stream is      Steam cracking conditions in unit (7) are suit-
suitably recycled via line (26) (see Figure 2) in   ably a temperature from
600 to 1400  C, a pres - order to maximize the production of higher -
boiling  sure from 1 to 10 bar, a residence time from 0.5 to fractions.
35  1.5 s, and a steam/paraffin weight ratio of 0.1 to When a crystalline
gallium silicate is used in   1.0. unit (3), a moderate reaction
temperature from          Preferred stream  cracking conditions are a
180-240  C is preferably maintained in order to     temperature from 700 to
900[err], a pressure from minimize aromatics formation and enhance the
1.5 to 5 bar, a residence time from 0.1 to 1 s and a production of
lubricating base oil fractions.  40  steam paraffin weight ratio of 0.2 to
0.7. Hydrogen obtained as by -product from unit          Olefins obtained
from  unit (7) through line (5) during the preparation of aromatic -rich
gaso -  (39) are suitably recycled (after separation from line can be
suitably employed for a selective pre -  steam; not depicted in the
Figures) to unit (1) hydrogenation of dienes (not shown in the Figures)
and/or unit (3), or used as feedstock for manufac - which may be present in
feed stream (10) or, as   45  turing chemicals. shown in Fig. 2, for
hydrofinishing oligomerized product stream (27) in hydrogenation unit (9)
(from  Claims 



which hydrofinished products are obtained via line (40)).
1. A  process  for preparing  normally  liquid In yet another preferred
embodiment of the   50     hydrocarbonaceous products from a hydro- process
according to the invention unconverted          carbon feed containing
linear- and branched paraffins such as propane, n-butane and or 2-
olefins which comprises the following steps: methyl propane are
catalytically andor thermally         i) selectively converting branched
olefins in dehydrogenated in unit (6). The paraffins can be          the
feed in the presence of a catalyst into a obtained either directly from
separation unit (2) via  ss  normally liquid hydrocarbonaceous product;
lines (30) and (31) (Fig. 2), from aromatic gasoline      ii) separating
linear olefins from  product unit (8) through line (32), and/or from
oligomeriza-      obtained in step (i), and tion unit (3) directly via line
(33) (Fig. 1). 5    9                 EP 0 332 243 B1                    10
iii) oligomerizing linear olefins obtained from  11. Process according to
any one of claims 5-8 step (ii) in the presence of a solid catalyst
wherein in an additional step (c) paraffins ob- into liquid hydrocarbons.
tained from at least one of the steps (ii), (iii), and, if included, (iv)
and (a) are dehydroge - 2. Process according to claim  1 wherein the   5
nated in the presence of steam under steam olefins employed as feed for at
least one of the    cracking conditions. steps (i) and (iii) contain
compounds having 3 and 4 carbon atoms.                             12.
Process according to any one of claims 5-8 wherein in an additional step
(d) paraffins ob - 3. Process according to claim 1 or 2 wherein in  10
tained from at least one of the steps (ii), (iii), step (i) the branched
feed olefin 2-methyl          and, if included, (iv) and (a) are
catalytically propene is converted with methanol in the           and/or
thermally dehydrogenated to olefins. presence of an acid - type catalyst
into 2- methoxy, 2 - methyl propane.                    Patentanspriche 15
4. Process according to any one of the preceding    1. Ein Verfahren zur
Herstellung von normaler- claims wherein the solid catalyst employed in
weise  flUssigen   kohlenwasserstoffhaltigen step (iii) comprises at least
one metal (Z) se -    Produkten aus elner Kohlenwasserstoffzuspei - lected
from  the group consisting of metals        sung, enthaltend geradkettige
und verzweigte from Groups 1 b, 2a, 2b, 3a, 4b, 5b, 6b and 8,  20
Olefine, welches die folgenden Schritte umfaet: and a crystalline trivalent
metal (Q) silicate.      i) selektives Umwandeln verzweigter Olefine in der
Zuspeisung in Gegenwart eines Ka- 5. Process according to any one of the
preceding          talysators in ein normalerweise flUssiges claims wherein
the hydrocarbon feed to step           kohlenwasserstoffhaltiges Produkt;
(I) contains paraffins, in particular in an amount  25  ii) Abtrennen der
geradkettigen Olefine aus of from 10 to 70% by weight.
dem in Stufe (i) erhaltenen Produkt, und iii) Oligomerisieren der
geradkettigen Olefi - 6. Process according to claim 5 wherein, in step
ne, erhalten aus der Stufe (ii), in Gegenwart (ii), paraffins are separated
from the linear         eines festen Katalysators zu flUssigen Koh -
olefins obtained from step (i).            30         lenwasserstoffen. 7.
Process according to claim 5 or 6 wherein in a   2. Verfahren nach Anspruch
1, in welchem die als step (iv) linear paraffins obtained from at least
Zuqpeisungsmaterial eingesetzten Olefine fUr one of the steps (ii) and
(iii) are catalytically   mindestens eine der Stufen (i) und (iii) Ver-
hydroisomerized in the presence of hydrogen   35    bindungen mit 3 und 4
Kohlenstoffatomen to branched paraffins.
enthalten. 8. Process according to any one of claims 5-7       3. Verfahren
nach Anspruch 1 oder 2, in welchem 8  wherein, in an additional step (a),
paraffins       in Stufe (i) das verzweigte Zuspeisungsolefin obtained from
at least one of the steps (ii), (iii)  40  2 - Methylpropen mit Methanol in
Gegenwart and, if included, (iv) are converted in the         eines
Katalysators vom Sluretyp in 2-Me - presence of olefins having at least 3
carbon        thoxy,2 - methylpropan umgewandelt wird. atoms per molecule
and an acid -type catalyst into alkylated hydrocarbons.
4. Verfahren nach einem der vorstehenden An - 45      sprUche, in welchem
der in Stufe (iii) einge- 9. Process according to any one of claims 5-8
setzte feste Katalysator mindestens ein Metall 



wherein in an additional step (b) paraffins ob-     (Z), ausgewAhIt aus der
Gruppe bestehend aus tained from at least one of the steps (ii), (iii)
Metallen der Gruppen 1 b, 2a, 2b, 3a, 4b, 5b, and, if included, (a) are
converted into aromatic   6b und 8, und ein kristallines Silikat eines
gasoline in the presence of a catalyst con -   50   dreiwertigen Metalls
(Q) enthdlt. taining at least one of the metals zinc, gallium and thorium,
and a crystalline silicate.        5. Verfahren nach einem der vorstehenden
An - sprUche, in welchem die Kohlenwasserstoff - 10. Process according to
claim 9 wherein a cata -      zuspeisung zu Stufe (i) Paraffine enthAlt,
vor lyst comprising a crystalline gallium silicate is  55  allem  in einer
Menge von 10 bis 70 Ge - employed, preferably at a temperature from
wichtsprozent. 400 to 600[err] 6    11                 EP 0 332 243 B1
12           c   L   M 6. Verfahren nach Anspruch 5, in welchem  in
1) on transforme s6lectivement les olefines Stufe (ii) Paraffine von den
aus Stufe (i) erhal -    ramifi6es presentes dans la charge en pr6 - tenen
Olefinen getrennt werden.                       sence d'un catalyseur en un
produit hy - drocarbon6 normalement liquide; 7. Verfahren nach Anspruch 5
oder 6, in welchem    5      2) on s6pare les ol6fines lineaires du pro -
in Stufe (iv) geradkettige Paraffine, erhalten        duit obtenu dans
1'6tape (1); et aus mindestens einer der Stufen (ii) und (iii), in    3) on
oligom6rise les olefines lineaires ob- Gegenwart von Wasserstoff zu
verzweigten              tenues par I'6tape (2) en presence d'un Paraffinen
katalytisch hydroisomerisiert wer-         catalyseur solide en
hydrocarbures liquides. den.                                       tO 2. Un
proced6 selon la revendication 1, dans 8  Verfahren nach einem der
AnsprUche 5 bis 7,         lequel les oleines utilisees comme charge pour
in welchern in einer zusatzlichen Stufe (a) Pa -    au moins une des 6tapes
(1) et (3) contiennent raffine, die aus mindestens einer der Stufen
des compos6s ayant 3 et 4 atomes de carbo - (ii), (iii) und, falls
eingeschlossen, #v) erhalten   i5  ne. worden sind, in Gegenwart von
Olefinen mit mindestens 3 Kohlenstoffatomen je MolokUl       3  Un procede
selon la revendication 1 ou 2, dans und eines Katalysators vom Sauretyp in
alky -       loquel dans l'6tape (1) l'ol6fine ramifi6e 2- lierte
Kohlenwasserstoffe umgewandelt wer-          methyl propene de la charge
est transformne den.                                       20       avec du
mdthanol en pr6sence d'un catalyseur du type acide en 2 - methoxy, 2-
m6thyl pro - 9  Verfahren nach einem der AnsprOche 5 bis 8,         pane.
in welchem in einer zusatzlichen Stufe (b) Paraffine, die aus mindestens
einer der Stufen  4. Un procede selon l'une quelconque des re - (ii), (iii)
und, falls eingeschlossen, (a) erhalten   25  vendications prdcedentes,
dans lequel le ca - worden sind, in Gegenwart eines Katalysators,
talyseur solide utilise dans l'etape (3) corn - enthaltend mindestens eines
der Metalle Zink,       prend au moins un m6tal (Z) choisi dans le Gallium
und Thorium, und eines kristallinen        groupe constitu6 par les metaux
des groupes Silikats in aromatisches Benzin umgewandelt         1b, 2a, 2b,
3a, 4b, 5b, 6b et 8 et un silicate werden.
30       cristallin de metal trivalent (Q). 10. Verfahren nach Anspruch 9,
in welchem ein      5. Un proced4 selon l'une quelconque des re-
Katalysator, umfassend ein kristallines Gal-        vendications
precedentes, dans  lequel la liumsilikat, eingesetzt wird, vorzugsweise bei
charge  d'hydrocarbures  pour  l'etape  (1) Temperaturen von 400 bis 6000
C.           35       contient des paraffines, en particulier A raison de
10 a 70 % en poids. 11. Verfahren nach einem der Ansprache 5 bis 8, in
welchem in einer zus~tzlichen Stufe (c) Pa -  6. Un procede selon la
revendication 5, dans Dj    raffine, die aus mindestens einer der Stufen
lequel, dans l'Ntape (2) les paraffines sont se- (ii), (ii;) und, falls
eingeschlossen, (iv) und (a)  40  parees des ol~fines lin6aires obtenues
par erhalten worden sind, in Gegenwart von Dampf        l'etape (1). unter
Dampfcrackbedingungen   dehydriert werden.
7. Un procedd selon la revendication 5 ou 6, dans loquel, dans une 6tape
(4) les paraffines li - 12. Verfahren nach einem der AnsprUche 5 bis 8,  45
naires obtenues par au moins une des 6tapes 



in welchem  in einer zusatzlichen Stufe (d)         (2) et (3) sont
hydroisom6risdes catalytique - Paraffine, die aus mindestens einer der
Stufen      ment en prdsence d'hydrogene en paraffines (ii) , (iii) und,
falls eingeschlossen, (iv) und (a)  rarnifl6es. erhalten worden sind,
katalytisch und/oder thermisch zu Olefinen dehydriert werden.   50   &  Un
proc~d4 selon l'une quelconque des re- vendications 5 - 7, dans lequel,
dans une 4tape Revendlcatlons
suppidmentaire (a), les paraffines obtenues par au moins une des 6tapes (2)
et (3) et 6ven - 1. Un proc6de pour la preparation de produits
tuellement (4) sont transform~es en presence hydrocarbon~s normalement
liquides a partir  55     d'ol~fines ayant au moins 3 atomes de carbo -
d'une charge d'hydrocarbures contenant des          ne par moldcule et d'un
catalyseur du type oldfines lin6aires et ramifldes qui comprend les
acide on hydrocarbures alcoyl~s. 6tapes suivantes: 7    13
EP 0 332 243 BI                    14       lflc        I 1 1 9. Un proc6d6
selon l'une quelconque des re - vendications 5 - 8, dans lequel, dans une
etape suppldmentaire (b) les paraffines obtenues par au moins une des
etapes (2), (3) et 6ventuel - lement (a) sont transform6es en essence aro -
5 matique en pr6sence d'un catalyseur conte - nant au moins un des mdtaux
zinc, gallium et thorium at un silicate cristallin. ,_^t. Un procede selon
la revendication 9, dans   10 lequel on utilise un catalyseur comprenant un
silicate de gallium cristallin, de prn6f6rence & une temp6rature comprise
entre 400 et 600- C. 11. Un procdd6 selon l'une quelconque des re-   15
vendications 5 - 8, dans lequel, dans une dtape supplementaire (c), les
paraffines obtenues par au moins une des 6tapes (2), (3) et eventuel -
lement (4) et (a) sont deshydrog~n~es en <,  presence de vapeur d'eau dans
des conditions  20 de craquage A la vapeur d'eau. 12. Un proc6d6 selon
l'une quelconque des re - vendications 5 - 8, dans lequel, dans une 6tape
suppl6mentaire (d), les paraffines obtenues par  2S au moins une des 6tapes
(2), (3) et eventuel - lement (4) et (a) sont d~shydrog6n6es cataly -
tiquement etlou thermiquement en ol6fines. 30 35 40 45 50 55 8    


