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idized beds. The present process can be carried out in a single fluidized
bed wherein steps (i) and (ii) The invention relates to a process and an
appara-  are operated sequentially, but it is preferred that tus for
separating branched- from unbranched hy-    step (i) is continuously
carried out in an adsorption drocarbons and further to a process for the
isomer-   5   zone and step (ii) is continuously carried out in a ization
of unbranched hydrocarbons.                 separate desorption zone. It is
known from FR-A 1 538 661 to separate         Suitably, steps (i) and (ii)
of the process accord- branched- from  unbranched hydrocarbons which
ing to the invention are carried out at a substantially are present in
various oil fractions (e.g. hydrocar-  equal pressure from 1-100 bar abs.,
and preferably bon oil distillates) by contacting a gaseous mixture   10
from 5-50 bar abs. In order to avoid the need for of said hydrocarbons with
a bed of crystalline alumi-  additional compression the operating pressure
is na silicate particles and removing unbranched hy-    preferably chosen
such that hydrocarbon feed- drocarbons by contacting a fluidized bed,
contain-   and/or product streams can be used directly. More- ing particles
which have adsorbed unbranched hy-    over, the temperatures in the process
are prefera- drocarbons with a desorption gas such as steam    15   bly in
line with the feed-temperatures and/or the and/or carbon dioxide, or
methane.                   temperatures at which a product stream is
treated in However, according to such a known separation     a subsequent
process, thus decreasing heat-ex- process unbranched hydrocarbons will not
be ob-      changer requirements as much as possible. tained as such but in
the form of a mixture with des-  The hydrocarbon feed mixture applied in
step (i) orption gas, which will in many cases be unsuited for  20   of the
process according to the invention suitably further use without additional
separation treat-     has a temperature from 50 to 400C and prefera-
ment(s) such as absorption, fractionation or cooling.  bly, from 150300C;
most preferably the feed mix- Moreover, desorption gas molecules with a
sub-    ture is in the gas phase when it is contacted with stantial
affinity for the particulate adsorbent will  particulate molecular sieve in
step (i). To cope with have to be removed in an additional process step in
25  the heat of adsorption means for heat transfer, order to retain at
least a substantial part of the ad-  e.g., in the form of cooling coils,
may be installed in sorption capacity of the adsorbent for further use
the fluidized adsorbent bed or the hydrocarbon in such a separation
process.                       feed mixture may be introduced at a lower
tempera- It would be advantageous to avoid at least some   ture than the
desired adsorption temperature, or of the aforementioned disadvantages of
such a   30   both measures may be applied in combination. separation
process whilst making optimum use of        Suitably, at least part of the
feed mixture can be fluidized beds of particulate adsorbent in order to
used to maintain the particulate molecular sieve in obtain
hydrocarbon-containing products which can     the adsorption zone(s) in a
fluidized state by intro- be directly used in other (e.g.
hydroisomerization)  ducing said feed mixture at a space velocity of 0.1-
processes without further separation- or other   35   10, and preferably
1-5 I (S.T.P.)/kg mol. sieve/s in treatments.
the lower part(s) of the adsorption zone(s). It is also know from EP-A 6
665 to separate          Various hydrocarbons comprising branched- and
branched- from unbranched paraffins using a bed      unbranched molecules
can be separated by means. of molecular sieve in a process requiring at
least   of the process according to the invention, such as four steps in
order to effect satisfactory adsorp-   40   paraffinic-, olefinic- and/or
substituted hydrocar- ton and desorption.
bons (containing e.g. a halogen-, nitrogen-, oxygen- Surprisingly, it has
now been found that mixtures  andlor sulphur moiety). The feed mixture may
fur- comprising branched- and unbranched hydrocar-       thermore contain
(un-)saturated cyclic hydrocar- bons can be separated into directly usable
products  bons  (e.g.  cyclopentane,  methylcyclopentane by means of a
process comprising only two steps.  45   and/or benzene) in quantities of
up to 30% by vol- Accordingly, the present invention provides a      ume
without having an adverse effect on the process  for  separating  branched-
from  un-       present process. A preferred feed mixture compris- branched
hydrocarbons which comprises the follow-    es branched- and.-unbranched-
(i.e. normal) paraf- ing steps:
fins having- ,:; ardn itomts per molecule. Most (i) contacting a mixture
comprising branched- and   50   preferal}ly 'a;feerd ,mixtu-re is sed which
comprises unbranched hydrocarbons with a fluidized bed con-    n-pente,
n-hexaqe and theiaisomers. prising a particulate molecular sieve capable of
se-   Prqferably, step (ii)-of tit. resent process is lectively adsorbing
unbranched hydrocarbons, and     camed ou at a higher tempe-aire than step
(I) in removing branched hydrocarbons therefrom; and        ordet tol
attain , high oi rptdi   kte of unbranched (ii) removing unbranched
hydrocarbons from a   55   hydrocaibons in the desorptib    zone. To
sustain fluidized bed comprising a particulate molecular    the temperature
of desorptioi  nd to provide at sieve which has adsorbed unbranched
hydrocar-       least part of the heat of ilorption of the un- bons by
contacting it with a gas containing molecular  branched. hydrocarbons
mepuis for heat transfer, hydrogen.
e.g., in thefqrn of steariheated coils, may be in- 60   stalled in the flud
bed, or the hydrogen-containing In the process according to the invention
fluidiza-  gas for desorption may be introduced at a high tem- ton is used
in both steps, which makes it possible to  perature, or both measures may
be combined. The use smaller amounts of molecular sieve than would
hydrogen-containing gas employed in step (ii) suita- be needed with the
usevof fixed- or moving beds,     bly has a temperature from 150-600 C, and
prefer- due to the improved mass- and heat transfer in flu-   65   ably
from 250-450 G. 2    



3                  EP 0 224 284 B1                   4 Suitably, at least
part of the hydrogen-containing  to carry out the heating in situ in the
process gas employed in step (ii) is introduced in the lower  zone(s) in
order to avoid contact of the molecular part of a desorption zone at a
space velocity of 0.2-  sieve material with moist air. 20, and preferably
2-10 1 (S.T.P.)Ikg mol. sieve/s,    The invention further relates to an
apparatus sufficient to fluidize particulate molecular sieve    5
suitable for carrying out the process according to present in said zone.
the invention, which comprises a housing enclosing Hydrogen-containing gas
can also be used to       an adsorption section having fluid inlet means
ar- transport molecular sieve particles (which have ad-  ranged in its
bottom part to maintain a fluidized bed sorbed unbranched hydrocarbons), if
needed from     of particulate solids therein and fluid outlet means the
adsorption- to the desorption zone(s) by intro-   10   arranged in the
upper part of the adsorption sec- ducing part of the gas in the adsorption
zone near  tion, and an enclosed desorption section having sol- the inlet
opening(s) of solids inlet means for the des-  ids inlet means and separate
outlet means extending orption zone. Alternatively said loaded molecular
downwardly from its bottom part into the adsorption sieve particles can be
transported by gravity flow  section, fluid inlet means arranged in the
bottom from an upper adsorption zone to a lower desorp-   15   part of the
desorption section to maintain a fluidized tion zone. Furthermore,
hydrogen-containing gas      bed of particulate solids therein, and fluid
outlet can be advantageously used to prevent blockage       means arranged
in its upper parL of solids outlet means through which desorbed mo-
Preferably  said  apparatus further comprises lecular sieve particles are
returned from the des-   secondary fluid (e.g. hydrogen gas) inlet means
ar- orption- to the adsorption zone(s) by introducing an-   20  ranged in
the adsorption section near the lower other part of the total amount of
hydrogen-contain-  end(s) of the solids inlet (or outlet) means of the de-
ing gas in the adsorption zone(s) near the outlet   sorption section. Yi
opening(s) of said solids outlet means.                The separation
process according to the present The molecular hydrogen-containing gas to
be        invention is advantageously combined with a proc- used need not
be completely pure and may e.g. con-   25   ess for the isomerization of
unbranched hydro- tain up to 30 mol%, preferably not more than 20
carbons which comprises contacting a feed contain- mol%, of other
substances, provided that they are   ing unbranched hydrocarbons obtained
in step (ii) substantially inert with respect to the feed and the  of the
separation process in the presence of a hy- applied molecular sieve.
drogen-containing gas under hydroisomerization The molecular sieves, which
may be the same or  SO   conditions with a hydroconversion catalyst in a
different as employed in both steps (I) and i) of the  hydroisomerization
zone, separating at least part of process according to the invention must
be selec-   the effluent from said zone into a mixture comprising tive with
respect to the degree of branching of the  branched- and unbranched
hydrocarbons and a hydrocarbons applied i.e. unbranched hydrocar-
hydrogen-containing gas and subjecting at least bons should be
substantially adsorbed, if possible   35   part of said mixture to step (i)
of the separation only unbranched hydrocarbons, whereas, in order
process. to attain good separation, branched hydrocarbons       At least
part of the fresh feed for the isomeriza- should not be retained in any
substantial amount in  ton process (which generally comprises a substan-
the fluidized bed(s) of molecular sieve. Said selec-  tial amount of
unbranched hydrocarbons) is suitably tivity Is dependent to a large extent
on the pore di-  40   combined with the substantially unbranched hydro-
ameters of the molecular sieve, which diameters are  carbons obtained in
step (N) of the separation proc- preferably in the range from 0.3-0.8 nm,
and most    ess before entering the hydroisomerization zone. preferably
from 0.4-0.6 nm. Suitably, carbon or      However, when the fresh feed
contains a substan- synthetic or natural zeolites, such as SA, erionite
tial amount of branched- and/or cyclic hydrocar- and offretite and
preferably zeolite 5A, are used as   45   bons which will usually not be
hydroisomerized at ~..;    molecular sieve.
the conditions prevailing in the hydroisomerization Particles which can
pass openings with a diame-   zone, it can be advantageous to combine at
least ter from 10 ram to 10 mm, and preferably from 50 Pim  part of said
fresh feed with the hydrocarbons-con- to 0.5 mm, can be suitably used in
the fluidized     taining part of the effluent from said zone and to bed(s)
in the process according to the present in-  50  subsequently introduce the
combined feed in the ad- vention; the particles which comprise molecular
sorption zone, in order to obtain a stream substan- sieve material may in
addition comprise a binder ma-  tially containing unbranched hydrocarbons
which terial such as alumina, silica or silica-alumina, in or-  are
subsequently hydroisomerized. der to improve the crushing strength of the
part-      Hydrogen-containing gas which has been sepa- cles; said
particles may also be mixed with particles   55   rated off from the
effluent from the hydroisomeriza- which do not contain molecular sieve
material. The   tion zone in e.g. a flash separation zone is suitably
particles may have any shape which is. suitable for  recompressed and
heated before being used in one use in fluidized beds, such as cylinders or
spheres,  or more zones of the intograted hydroisomeriza- the latter shape
being preferred due to its Inherent  tion/separation  process as described
hereinbe- abrasion strength.                             60  fore. Fresh
hydrogen-containing gas obtained from Before being employed in the process
according     e.g. a reforming unit at elevated temperature and to the
invention, the particulate molecular sieve is  pressure is advantageously
combined with said suitably at least party dehydrated by heating at a
heated and recompressed hydrogen-containing gas temperature from 100-600
0C, depending on the        in order to keep the size of the required
compres- type of material used. In some cases it is preferred   65   sor
and heat-exchanger as small as possible. Suita- 3    



5                  EP 0 224 284 B1                   6 bly, a major part of
the combined hydrogen-contain-  Figure wherein a specific embodiment is
depicted to ing gas stream is led to the desorption zone (step (ii)  which
the present invention is by no means limited. of the separation process) in
order to fluidize the   Fresh hydrogen-containing gas (stream  (1)) is
molecular sieve particles present in said zone and  combined with the
recycled hydrogen-containing to remove unbranched hydrocarbons from the
part-   5   gas stream (2), introduced in desorption zone (3) cles. A minor
part of said hydrogen-containing gas  through line (4) and introduced into
the bottom sec- stream can be suitably employed to transport moleo-  tion
of adsorption zone (5) through line (6) ending ular sieve particles
upwardly from the adsorption   near the solids outlet (7) of zone (3) and
introduced zone(s) to the desorption zone(s), whereas a fur-   throughtline
(8) into the solids inlet (9) of zone (3). A ther small amount of gas is
preferably introduced in  10   mixture of unbranched- and branched
hydrocar- the adsorption zone near the solids outlet of the de-  bons is
introduced into adsorption zone (5) through sorption zone. When required,
additional hydrogen-  line (10), together with fresh hydrocarbon feed
containing gas can be introduced directly into the  stream (11). A product
stream mainly comprising hydroisomerization zone.
branched hydrocarbons is withdrawn from adsorp- The hydroisomerization step
of the process ac-   15  tion zone (5) through line (12). A stream
comprising cording to the present invention is suitably carried  unbranched
hydrocarbons is withdrawn from des- out at a temperature from 100 to 300
*C, and prefer-  orption zone (3) through line (13), optionally com- ably
from 240 to 290 ,C. The hydrogen partial pres-  bined with fresh
hydrocarbon feed stream (14), and sure may vary between 3 and 70 bar, and
prefera-    introduced  into  hydroisomerization  zone  (15) bly between 5
and 50 bar. The spade velocity is suit-  20  through line (16). The
products from zone (15) are ably from 0.1 to 10, and preferably from 0.5 to
2 1  led via line (23) to separation zone (17) from which a liquid
hydrocarbon feed/I catalyst/hour. The gas    hydrocarbon mixture is
withdrawn through line (18) supply is suitably from 100 to 2500, and
preferably  and may be recycled to line (10), whereas a separat- from
400-1000, 1 (S.T.P.) pure hydrogen/kg hydro-   ed hydrogen-containing gas
stream, optionally in carbon feed; the hydrogen/feed molar ratio is nor-
25   combination with fresh hydrogen-containing gas, is mally between 0.5:1
and 10:1, and preferably be-    introduced through line (19) into
compressor (20). tween1:1 and 3:1.
Pressurized hydrogen-containing gas is led via line The hydroconversion
catalysts employed in fix-    (21) to heating zone (22) and subsequently
used as ed, fluidized-or moving beds in the hydroisomeriza-  described
hereinbefore. tion step are suitably specific hydroisomerization   30
catalysts comprising one or more metals from group Vill of the Periodic
Table of the Elements on a carri-  Claims er material. The carrier material
has acidic proper- ties and may suitably consist of silica-alumina, in
1. Process for separating branched- from un- particular zeolites in the
hydrogen form or ex-   35   branched hydrocarbons which comprises the
follow- changed with rare earth ions, or of alumina ren-    ing steps:
dered acidic by combination with halogen (e.g. chlo-  (i) contacting a
mixture comprising branched- and rine or fluorine). Preferably, the
employed cata-     unbranched hydrocarbons with a particulate mo- lysts
comprise at least one noble metal from group    lecular sieve capable of
selectively adsorbing Vil (in particular platinum) on H-mordenite as carr-
40  unbranched   hydrocarbons,  and  removing er material. Most preferably,
the H-mordenite is      branched hydrocarbons therefrom; and prepared by
treating mordenite one or more times      (ii) removing unbranched
hydrocarbons from par- with an aqueous solution of an acid (e.g. hydrochlo-
ticulate molecular sieve which has adsorbed un- ric acid) and, separately,
one or more times with an  branched hydrocarbons by contacting it with a
aqueous solution of an ammonium compound (e.g.   45   gas; ammonium
nitrate), followed by drying (e.g. at 100-   characterized in that steps
(i) and (ii) both employ 200 OC) and calcining (e.g. at 400-700 OC) of the
a fluidized bed comprising said particulate molecular treated mordenite.
sieve and a gas containing molecular hydrogen is The (noble) metal(s) may
be incorporated into the  used in step (ii). H-mordenite by any method
known in the art, such   50  2. Process according to claim 1 wherein step
(i) is as impregnation, precipitation or, preferably, ion ex-  continuously
carried out in an adsorption zone and change. If desired, the mordenite can
be mixed with  step (ii) is continuously carried out in a separate de- an
inert binder before or after incorporation of cat-  sorption zone.
alytically active metal(s). Altematively, the metal(s)  3. Process
according to claim 1 or 2 wherein may be incorporated into the binder
before mixing   55   steps (i) and (ii) are carried out at a substantially
with the mordenite. Suitable binders are e.g. natural  equal pressure from
1-100 bar abs., and preferably clays (such as kaolin or bentonite) and
refractory  from 5-50 bar abs. oxides such as alumina, silica, boria,
chromia and    4. Process according to any one of the preced- zirconia or
combinations thereof.                   ing claims wherein step (ii) is
carried out at a higher The isomerization catalyst particles may have   60
temperature than step (i) with a hydrogen-contain- any suitable form, such
as tablets, spheres, gran-  ing gas having a temperature from 150 600@C,
and ules or cylinders. The particles suitably have a di-  preferably from
250 4500C. ameter from 0.1-10 mm, and preferably from 0.5-       5. Process
according to any one of the preceding 5mm.
claims wherein a gaseous mixture comprising The invention is illustrated
with the use of the   65   branched- and unbranched paraffins having 4-7. 4



5                  EP 0 224 284 B1                  6 bly, a major part of
the combined hydrogen-contain-  Figure wherein a specific embodiment is
depicted to ing gas stream is led to the desorption zone (step (ii)  which
the present invention is by no means limited. of the separation process) in
order to fluidize the  Fresh hydrogen-containing gas (stream  (1)) is
molecular sieve particles present in said zone and  combined with the
recycled hydrogen-containing to remove unbranched hydrocarbons from the
parti-   5   gas stream (2), introduced in desorption zone (3) cles. A
minor part of said hydrogen-containing gas  through line (4) and introduced
into the bottom sec- stream can be suitably employed to transport molec-
tion of adsorption zone (5) through line (6) ending ular sieve particles
upwardly from the adsorption  near the solids outlet (7) of zone (3) and
introduced zone(s) to the desorption zone(s), whereas a fur-  through line
(8) into the solids inlet (9) of zone (3). A ther small amount of gas is
preferably introduced in  1o   mixture of unbranched- and branched
hydrocar- the adsorption zone near the solids outlet of the de-  bons is
introduced into adsorption zone (5) through sorption zone. When required,
additional hydrogen-  line (10), together with fresh hydrocarbon feed
containing gas can be introduced directly into the  stream (11). A product
stream mainly comprising hydroisomerization zone.
branched hydrocarbons is withdrawn from adsorp- The hydroisomerization step
of the process ac-  15  tion zone (5) through line (12). A stream
comprising cording to the present invention is suitably carried  unbranched
hydrocarbons is withdrawn from des- out at a temperature from 100 to 300
oC, and prefer-  orption zone (3) through line (13), optionally com- ably
from 240 to 290 *C. The hydrogen partial pres-  bined with fresh
hydrocarbon feed stream (14), and sure may vary between 3 and 70 bar, and
prefera-   introduced  into  hydroisomerization  zone  (15) bly between 5
and 50 bar. The space velocity is suit-  20  through line (16). The
products from zone (15) are ably from 0.1 to 10, and preferably from 0.5 to
2 1  led via line (23) to separation zone (17) from which a liquid
hydrocarbon feed/l catalyst/hour. The gas   hydrocarbon mixture is
withdrawn through line (18) supply is suitably from 100 to 2500, and
preferably  and may be recycled to line (10), whereas a separat- from
400-1000, 1 (S.T.P.) pure hydrogen/kg hydro-  ed hydrogen-containing gas
stream, optionally in carbon feed; the hydrogen/feed molar ratio is nor-
25   combination with fresh hydrogen-containing gas, is mally between 0.5:1
and 10:1, and preferably be-   introduced through line (19) into compressor
(20). tween 1:1 and 3:1.                                  Pressurized
hydrogen-containing gas is led via line The hydroconversion catalysts
employed in fix-   (21) to heating zone (22) and subsequently used as ed,
fluidized-or moving beds in the hydroisomeriza-  described hereinbefore.
tion step are suitably specific hydroisomerization   30 catalysts
comprising one or more metals from group VIII of the Periodic Table of the
Elements on a carri-  Claims er material. The carrier material has acidic
proper- ties and may suitably consist of silica-alumina, in  1. Process for
separating branched- from un- particular zeolites in the hydrogen form or
ex-  35   branched hydrocarbons which comprises the follow- changed with
rare earth ions, or of alumina ren-   ing steps: dered acdic by combination
with halogen (e.g. chlo-  (i) contacting a mixture comprising branched- and
tine or fluorine). Preferably, the employed cata-    unbranched
hydrocarbons with a particulate mo- *lysts comprise at least one noble
metal from group   lecular sieve capable of selectively adsorbing Vil (in
particular platinum) on H-mordenite as carr-   40  unbranched
hydrocarbons,  and  removing or material. Most preferably, the H-mordenite
is     branched hydrocarbons therefrom; and prepared by treating mordente
one or more times      (ii) removing unbranched hydrocarbons from par- with
an aqueous solution of an acid (e.g. hydrochlo-  ticulate molecular sieve
which has adsorbed un- ric add) and, separately, one or more times with an
branched hydrocarbons by contacting it with a aqueous solution of an
ammonium compound (e.g.  45   gas; ammonium nitrate), followed by drying
(e.g. at 100-  characterized in that steps (i) and (ii) both employ 200 ,C)
and calcining (e.g. at 400-700 OC) of the  a fluidized bed comprising said
particulate molecular treated mordenite.
sieve and a gas containing molecular hydrogen is The (noble) metal(s) may
be incorporated into the  used in step (ii). H-mordenite by any method
known in the art, such   50  2. Process according to claim 1 wherein step
(i) is as impregnation, precipitation or, preferably, ion ox-  continuously
carried out in an adsorption zone and change. If desired, the mordenit can
be mixed with  step (ii) is continuously carried out in a separate de- an
inert binder before or after incorporation of cat-  sorption zone.
alytically active metal(s). Altematively, the metal(s)  3. Process
according to claim 1 or 2 wherein may be incorporated into the binder
before mixing   55   steps (I) and (ii) are carried out at a substantially
with the mordenite. Suitable binders are e.g. natural  equal pressure from
1-100 bar abs., and preferably clays (such as kaolin or bentonite) and
refractory  from 5-50 bar abs. oxides such as alumina, silica, boria,
chromia and   4. Process according to any one of the preced- zirconia or
combinations thereof.                   ing claims wherein step (ii) is
carried out at a higher The isomerization catalyst particles may have   60
temperature than step (i) with a hydrogen-contain- any suitable form, such
as tablets, spheres, gran-  ing gas having a temperature from 150-6000C,
and ules or cylinders. The particles suitably have a di-  preferably from
250-450oC. ameter from 0.1-10 mm, and preferably from 0.5-      5. Process
according to any one of the preceding 5 mm.
claims wherein a gaseous mixture comprising The invention is illustrated
with the use of the   65   branched- and unbranched paraffins having 4-7, 4
Hil IIN  1 s1 IIIl      .    



7                  EP 0 224 284 B1                   8 and preferably 5 or
6, carbon atoms per molecule is    2. Verfahren nach Anspruch 1, worin der
Schritt used as feed.                                        (i)
kontinuierlich in einer Adsorptionszone ausge- 6. Process according to any
one of claims 2-5     f~hrt wird und der Schritt (ii) kontinuierlich in
einer wherein hydrogen-containing gas is used to trans-    getrennten
Desorptionszone ausgef0hrt wird. port molecular sieve particles from the
adsorption-   5  3. Verfahren nach Anspruch 1 oder 2. worin die to the
desorption zone(s).                           Schritte (i) und (ii) bei
einem im wesentlichen glei- 7. Apparatus suitable for carrying out the
proc-  chen Druck von 1 bis 100 bar abs. und vorzugswei- ess according to
any one of the preceding claims     se von 5 bis 50 bar abs. ausgef0hrt
werden. which comprises a housing enclosing an adsorption      4. Verfahren
nach einem der vorherstehenden section (5) having fluid inlet means (6)
arranged in  10   Anspriche, worin der Schritt (ii) bei einer hoheren its
bottom part to maintain a fluidized bed of particu-  Temperatur als der
Schritt (i) mit einem Wasserstoff late solids therein and fluid outlet
means (12) ar-  enthaltenden Gas mit einer Temperatur von 150 bis ranged in
the upper part of the adsorption section,  60000 und vorzugsweise von 250
bis 4509C ausge- and an enclosed desorption section (3) having sol-  fuhrt
wird. ids inlet means (9) and separate outlet means (7) ex-   15  5.
Verfahren nach einem der vorherstehenden tending downwardly from its bottom
part into the ad-  Anspruche, worin ein gasf6rmiges Gemisch, wel- sorption
section (5), fluid inlet means (4) arranged  ches verzweigte und
unverzweigte Paraffine mit 4 in the bottom part of the desorption section
to main-  bis 7 und vorzugsweise 5 oder 6 Kohlenstoffatomen tain a
fluidized bed of particulate solids therein, and  je Molekul umfalt, als
Einsatzmaterial verwendet fluid outlet means (13) arranged in its upper
parL  20   wird. 8. Apparatus according to claim 7 which further      6.
Verfahren nach einem der AnsprOche 2 bis 5, Q   comprises secondary fluid
inlet means arranged in     worin Wasserstoff enthaltendes Gas verwendet
the adsorption section near the lower end(s) of the  wird, um
Molekularsiebteilchen von der (den) Ad- solids inlet means of the
desorption section.        sorptions- zu der (den) Desorptionszone(n) zu 9.
Process for the isomerization of unbranched   25  transportieren.
hydrocarbons which comprises contacting a feed         7. Zum Durchfuhren
des Verfahrens nach einem containing unbranched hydrocarbons obtained in
der vorherstehenden Ansprfche geeignete Vor- step (ii) of a process
according to any one of claims  richtung, welche ein Gehause umfaSt, das
einen Ad- 1-6 in the presence of a hydrogen-containing gas
sorptionsabschnitt (5) mit einem in seinem Bodenteil under
hydroisomerization conditions with a hydro-   30   angeordneten
FlieBstoffeinla~mittel (6), um darin ein conversion catalyst in a
hydroisomerization zone,    WirbelbeKt aus teilchenformigen Feststoffen
auf- separating at least part of the effluent from said   rechtzuerhalten
und einem im oberen Teil des Ad- zone into a mixture comprising branched-
and un-     sorptionsabschnittes  angeordneten  FlieBstoffaus- brandhed
hydrocarbons and a hydrogen-containing      laBmittel (12), und einen
eingeschlossenen Desorp- gas and subjecting at least part of said mixture
to   35  tionsabschnitt (3) mit einem  FeststoffauslaBmittel step (i) of a
process according to any one of claims  (9) und einem getrennten
AuslaBmittel (7), welches 1-6.
sich von seinem Bodenteil abwarts in den Adsorp- 10. Process according to
claim 9 wherein at least  tionsabschnitt (5) erstreckt, einem im Bodenteil
des part of the hydrogen-containing gas separated
Desorptionsabschnitts angeordneten  FlieBstoffein- from the effluent of the
hydroisomerization zone is  40  laBmittel (4), um darin ein Wirbelbett aus
teilchenfbr- employed in step (ii) of a process according to any  migen
Feststoffen aufrechtzuerhalten und ein in one of claims 1-6.
seinem oberen Teil angeordnetes Fliefstoffauslal- mittel (13), umfaSt.
PatentensprOche                                        8. Vorfichtung nach
Anspruch 7, welche femer 45   ein sekundares FlieBstoffeinlaBmittel umfaBt,
wel- 1. Verfahren zum Trennen verzweigter Kohlen-       ches im
Adsorptionsabschnitt nahe dem (den) unte- wasserstoffe  von  unverzweigten
Kohlenwasser-     ran Ende(n) des FeststoffeinlaBmittels des Desorp-
stoffen, welches die folgenden Schritte umfaBt:     tionsabschnittes
angeordnet ist. i) In-Kontakt-Bringen eines Gemisches, welches       9.
Verfahren zur Isomerisierung von unver- verzweigte und unverzweigte
Kohlenwasserstof-  50   zweigten Kohlenwasserstoffen, webches das In- fe
umfa~t, mit elnem teilchenfOrmigen Molekular-   Kontakt-Bringen eines
Einsatzmaterials, das im sieb, welches fahig ist, unverzweigte Kohlenwas-
Schrftt (ii) des Verfahrens nach elnem der Anspr0- serstoffe selektiv zu
adsorbieren, und Entfer-     che 1 bis 6 erhaltene unverzweigte
Kohlenwasser- nen der verzweigten  Kohbenwasserstoffe aus        stoffe
enthalt, in Gegenwart eines Wasserstoff dam Gemisch; und
55   enthaltenden Gases unter Hydroisomeuisierungsbe- ii) Entfemen der
unverzweigten Kohlenwasser-       dingungen mit einem
Hydrokonversionskatalysator stoffe aus dam teilchenformigen Molekularsieb,
in einer Hydroisomerislerungszone, das Trennen welches die unverzweigten
Kohlenwasserstoffe       von mindestens einem Teil des ausstromenden Ma-
adsorbiert hat, durch In-Kontakt-Bringen dieses    terials aus der
genannten Zone, in ein Gemisch, wel- mit einem Gas;
60   ches verzweigtb und unverzweigte Kohlenwasser- dadurch gekennzeichnet,
daB in beiden Schritten    stoffe enthAlt, und in ein Wasserstoff
enthaltendes (i) und (ii) ein Wirbelbett angewandt wird, welches  Gas und
das Unterwerfen von mindestans einem das genannte telichenformige
Molekularsieb umfaSt    Teil des genannten Gemisches unter Schritt (i)
eines und daB ein molekularen Wasserstoff enthaltendes     Verfahrens nach
einem der Ansprdche 1 bis 6, um- Gas im Schritt (ii) verwendet wird.
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g                  EP 0 224 284 B1                  10 10. Verfahren nach
Anspruch 9, worin minde-      partie inferieure de la section de desorption
de ma- stens ein Teil des vom ausstr6menden Material der  niere a y
maintenir un lit fluidise de matieres solides Hydroisomerisierungszone
abgetrennten  Wasser-    en parlicules et des moyens de sortie pour fluides
stoff enthaltenden Gases im Schritt (ii) eines Ver-  (13) disposes dans sa
partie sup6rieure. fahrens nach einem der AnsprOche 1 bis 6 ange-   5   8.
Appareil selon la revendication 7, qui com- wandt wird.
prend en outre des moyens dentr6e pour fluide se- condaire dispos6s dans la
section d'adsorption Revendications
pres de lextr6mit6 ou des extr6mit6s inferieures des moyens d'entree pour
particules solides de la 1. Proced6 pour s6parer des hydrocarbures a   10
section de d6sorption. chafne ramifi6e d'hydrocarbures a chaine droite,
9. Proced6 d'isom6risation d'hydrocarbures a qui comprend les 6tapes
suivantes:                 chalne droite, qui comprend la mise en contact
d'une (1) mise en contact d'un m6lange comprenant des  charge contenant des
hydrocarbures & chaTne hydrocarbures a chaline ramifiee et A chatine
droite obtenus dans l'etape (2) d'un proocde selon droite avec un tamis
mol6culaire en particules ca-   15  I'une quelconque des revendications 1-6
en preden- pable d'absorber s6lectivement les hydrocarbu-   ce d'un gaz
contenant de l'hydrogene dans des con- res A chalne droite, et separation
des hydrocar-  ditions dhydro-isomerisation avec un catalyseur bures a
chaine ramifie; et                      d'hydroconversion dans une zone
d'hydro-isomeri- (2) enlevement des hydrocarbures A chatne        sation,
la separation d'au moins une partie de tef- droite du tamis mol6culaire en
particules qui a des   20  fluent de cette zone de maniere qu'on obtienne
un hydrocarbures a chafne droite adsorb6s par mise  m6lange comprenant des
hydrocarbures A chalne en contact de ce tamis avec un gaz;
droite et A chaine ramifiee et un gaz contenant de caract6rise en ce que
les Atapes (1) et (2) utilisent  l'hydrogene et l'exposition d'au moins une
partie de toutes deux un lit fluidise comprenant ledit tamis mo-  ce
melange & l'tape (1) d'un procede selon lurne l6culaire en particules et
qu'un gaz contenant de   25   quelconque des revendications 1-6. Ihydrogene
moleculaire est utilisM dans l'etape (2).  10. Procede selon la
revendication 9, dans lequel 2. Proc6de selon la revendication 1, dans
lequel  au moins une partie du gaz contenant de I'hydro- I'6tape (1) est
conduite de manibre continue dans  gene s6par6 de l'efluent de la zone
d'hydro-isome- une zone d'adsorptfon et l6tape (2) est conduite de
risation est utflisee dans l'etape (2) d'un procede se- maniere continue
dans une zone de d6sorption se-   S0  Ion lune quelconque des
revendications 1-6. par6e. 3. Proc6de selon la revendication 1 ou 2, dans
le- quel les 6tapes (1) et (2) sont conduites A une pres- sion
substantiellement 6gale comprise entre 1 et 100 bars abs et de preference
entre 5 et 50 bars abs.  35 4. Proc6de selon lune quelconque des revendi-
cations prec6dentes, dans lequel l'etape (2) est con- duite A une
temp6rature plus 6levee que l'tape (1) avec un gaz contenant de l'hydrogene
ayant une temphrature de 1 50600oC et de pref6rence de 250-   40 4500C. 5.
Proced6 selon lune quelconque des revendi- cations pr6cedentes, dans lequel
on utilise comme charge un m6lange gazeux de paraffines A chatne ramifi6e
et A chatne droite ayant 4-7 et de preft-   45 rence 5 ou 6 atomes de
carbone par molecule. 6. Procede selon l'une quelconque des revendi-
cations 2-5, dans lequel du gaz contenant de I'hy- drogene est utilisM pour
transporter des particules de tamis moleculaire de la zone ou des zones
d'ad-   50 sorption a la zone ou aux zones de d6sorption. 7. Appareil
utilisable pour la mise en ceuvre du proc6d6 selon lune quelconque des
revendications pr6cedentes, qui comprend un logement delimitant une section
d'adsorption (5) ayant des moyens den-  55 tr6e pour fluides (6) dispos6s
dans sa partie inf6- rieure de maniere & maintenir un lit fluidise de ma-
tibres solides en particules et des moyens de sortie pour fluides (12)
disposes dans la partie sup6rieure de la section d'adsorption, et une
section de desorp-   60 tion enferm6e (3) ayant des moyens d'entree pour
particules solides (9) et des moyens de sortie sepa- res (7) s'4tendant
vers le bas a partir de sa partie inf6ideure dans la section d'adsorption
(5), des moyens d'entr6e pour fluides (4) dispos6s danss la  65 6
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