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formed.                                When the feed contains substantially
methane, If the quantity of unconverted hydrocarbons     the molar [err]/CO
ratio of the synthesis gas ob- from step a) Is insufficient for a full
employment of  tained in step c) will be about 2.7:1 or more if no the
capacity of the reactor used in step b), a      [err] is added to step a)
and/or b). If [err] is added remaining part of the hydrocarbon-containing
feed    5   to step a) and/or b), said ratio can be reduced, is preferably
led directly to step b). Preferably, step  depending on the amount of added
[err]. Lowering b) is also carried out in the presence of additional  this
molar ratio is important, since the synthesis steam. Due to the preferably
higher temperature at  gas, if employed as starting material for the prep-
which step b) is carried out, relatively more of the  aration of methanol
or hydrocarbons, preferably additional hydrocarbons with steam will be con-
10  has a ratio from 1.5:1 to 2.5:1 and in particular from verted into
[err] and CO than was the case in step     1.75:1 to 2.25:1. If in addition
to the [err] obtained a). Moreover, the endothermic reaction of hydrocar-
from step c) also extra [err] e.g. obtained from step bons and steam
enables the temperature, which      f) is led to step a) and/or b), it has
been found that the exothermic reaction of hydrocarbons and oxy-
synthesis gas can be economically obtained with a gen causes to rise, and
which preferably lies be-  15   molar [err]/CO ratio from 1.5:1 to 2.5:1 or
lower. tween 850 and [err], to be optimally controlled.   Such a lowering
will not in general be achieved by The amount of additional hydrocarbons
and       adding just a part or even all the [err] obtained in steam
preferably added to step b) is between 50     step c). The synthesis gas
obtained from step f) and 100%v and between 0 and 50%v, respectively,
has a ratio of about 1.7:1 or more. If the synthesis of the product from
step a) added to step b). The   20  gas from step c) has a ratio which is
lower than product from step b) generally comprises, besides  that desired,
then the desired ratio can be simply [err] and CO also [err] and [err] and
small amounts        obtained by mixing with it a part of the synthesis of
unconverted hydrocarbons oxygen, nitrogen and    gas obtained in step f).
Accordingly, the process argon. Nitrogen and argon originate from  the
according to the invention shows a great flexibility oxygen-comprising gas
and/or from a natural gas   25  since all or a large part of the synthesis
gas can feed. The amount of [err] and CO in the product        thus be
obtained economically in the desired ratio, from step b) is preferably
between 80 and 90%v      so that the ratio of just a relatively small part,
if on the basis of dry gas.                            any, of the
synthesis gas needs to be brought to Subsequently, [err] is removed in step
c) from    the desired level by gas separation or by another the product
obtained from step b), this can be done   30  known method. by a method
known per se, such as membrane- or         The above statements relating to
steps a), b) preferably adsorption techniques e.g. carried out   and c)
also apply to steps d), e) and f), respec- with the aid of molecular sieves
or liquid organic  tively. amino compounds and/or aqueous alkali carbonate
The [err] removed in steps c) and f) is prefer- solutions.
35  ably, before being added to step a) and/or b) jointly A solution
containing absorbed [err] can subse-   separated from any liquid absorbent.
The amount quently be regenerated by, for example, raising its  of [err]
obtained from steps c) and f) is preferably temperature or by passing an
inert gas, such a      approximately equal. The total amount of [err]
nitrogen, through it.                               which is preferably
added to step a) and/or b) is 35 The thus obtained synthesis gas can,
optionally  40  to 65%v of the quantity of methane or natural gas after
removing [err] therefrom, be used for the       used in step a). Most
preferably, the [err] is added preparation of, for example, methanol or
hydrocar-  to step a). bons.
In another preferred embodiment of the pro- Preferably at least a part, and
in particular   cess according to the invention, in addition to the
substantially all of the [err] removed in step c) is  45  hydrocarbons and
steam to be added to step a), at led to step a) and/or b) in order to
attain optimal  least a part of a light fraction, preferably a [err] use of
carbon sources in the process according to  fraction, is also led to step
a), which light fraction is the invention.
obtained by converting at least some of the synthe- Preferably, besides the
[err] removed in step     sis gas obtained in step c) and possibly in step
f) c), also [err] will be led to at least one of steps a)  50  into
hydrocarbons in the presence of a catalyst and and b) which is obtained by
partially converting a  separating the light fraction from a heavy
fraction, hydrocarbon-containing feed in an additional step   preferably
the [err] fraction, and employing any re- d) at elevated temperature and
pressure with steam  maining part of the light fraction as fuel gas in 



into a product containing H2 and CO, catalytic      order to generate at
least some of the heat needed partial oxidation of product thus obtained in
an   55  in step a). In particular, at least a part of a [err] additional
step e) with an oxygen-comprising gas,   fraction is led to step a), which
[err] fraction is and removing [err] from the product obtained from
obtained by converting at least some of the synthe- step e) in an
additional step f).                   sis gas obtained in step c) and
optionally in step f) 3       5                 EP0212768B1
6 into hydrocarbons in the presence of a catalyst and  60 parts by weight
of cobalt and 0.1-100 parts by separating the [err] fraction from the [err]
fraction, and  weight of zirconium, titanium and/or chromium per employing
any remaining part of the [err] fraction as  100 parts by weight of carrier
are present. The fuel gas.
catalysts are prepared by applying the appropriate The conversion of
synthesis gas obtained in   5   metals to the carrier by kneading and/or
impregnat- step c) into hydrocarbons can, as is known, be     ing. Before
being used, the cobalt catalysts are carried out with Fischer-Tropsch
catalysts, which   preferably activated. This activating can suitably be
contain Fe, Co, Ni and/or Ru. The light fraction and  carried out by
contacting the catalyst at a tempera- in particular the [err] fraction,
obtained in the process  ture of between 200 and [err] with hydrogen or of
preparing middle distillates from synthesis gas   10   a
hydrogen-comprising gas. from step c), is used as described above. In this
The conversion of the synthesis gas obtained context, "middle distillates"
is understood to mean  in step c) into middle distillates is preferably
car- hydrocarbon mixtures having a boiling range cor-   ried out at a
temperature of 175-[err] and at a responding substantially to that of the
kerosine-and  pressure of 10-75 bar. gas oil fractions obtained by
atmospheric distilla-  15  The [err] and CO-comprising feedstock, which is
tion of crude oil. The middle distillate boiling range  converted into
middle distillates with the aid of the is mainly between about 150 and 360
* C.           above-mentioned type of catalysts, preferably has Middle
distillates can be prepared In one or    a H2/CO molar ratio of 1.0-2.5 and
in particular two stages. They are prepared in one stage by
1.25-2.25. [err] the synthesis gas obtained from step c)  20      From the
thus obtained hydrocarbon mixture a over a Fischer-Tropsch catalyst
containing one or  light fraction can be separated preferably the [err]
more promoters and a carrier material. The pro-    fraction and in
particular the [err] fraction. If the [err] ducts which can be prepared
with these catalysts   fraction or [err] fraction is separated, then at
least a generally have a very wide molecular weight dis-    part of the
[err] fraction and preferably at least a part tribution  and  often
comprise, in addition  to  25  of the [err] fraction will then be subjected
to branched and unbranched paraffins, considerable     hydrocracking in
order to convert the high boiling quantities of olefins and
oxygen-comprising organic  point part into middle distillates. The
feedstock compounds. Often, only a small part of the ob-      chosen for
the hydrocracking is at least that part of tained products consists of
middle distillates. Be-  the product whose initial boiling point lies above
sides the yield, the cetane number is of the gas oil  30  the final boiling
point of the heaviest middle dis- often leaves much to be desired on
account of the  tillate wanted as end product. presence of the
above-mentioned olefins and            Although in the preparation of
middle distillates oxygen-comprising organic compounds. For this      from
the product obtained over the cobalt catalyst reason, a two-stage
preparation process is prefer-  a feedstock can be used consisting of that
part of ably employed in which in a first stage a class of  35  the product
whose initial boiling point lies above Fischer-Tropsch catalysts is
employed, which cata-  the final boiling point of the heaviest middle dis-
lysts have the property that they produce a product  tillate wanted as end
product, preferably the total containing only very small amounts of oxygen-
[err] fraction is used for this purpose, and in particu- comprising organic
compounds, which product         lar the total [err] fraction of the
product prepared consists almost entirely of unbranched paraffins,  40
over the cobalt catalyst, since it has been found many of which boil above
the middle distillate     that the quality of the benzine, kerosine and gas
oil 



range, and in which in a second stage the high-    fractions contained
therein is improved by the cata- boiling part of the product obtained in
the first  lytic hydrogen treatment. stage is converted by hydrocracking
into middle        The hydrocracking is carried out by contacting
distillates. The feedstock chosen for the hydrocrac-  45  the fraction to
be treated at elevated temperature king is at least that part of the
product whose initial  and pressure and in the presence of hydrogen with
boiling point lies above the final boiling point of the  a catalyst
containing one or more noble metals heaviest middle distillate wanted as
end product.  form Group VIII on a carrier. A preferred hydrocrac- The
hydrocracking, which is characterized by a     king catalyst is one which
contains 0.1-2wt.% and very low hydrogen consumption, produces middle  so
in particular 0.2-1 wt.% of one or more noble metals distillates with a
considerably better pour point than  from Group Vil on a carrier. Preferred
catalysts are those obtained by direct conversion of an [err]/CO   those
which comprise platinum or palladium as mixture according to the
Fischer-Tropsch method.   noble  metal from  Group VIII and  comprise The
Fischer-Tropsch catalysts used in the first  silica/alumina as carrier. The
hydrocracking is pref- stage of the two-stage process contain silica, alu-
55  erably carried out at a temperature of 200-400 * C mina or
silica/alumina as carrier and cobalt to-   and in particular 250-[err] and
at a pressure of gether with zirconium, titanium and/or chromium as  5-100
bar and in particular 10-75 bar. If steps d), e) catalytically active
metals in such quantities that 3-  and f) are employed, the hydrogen can
suitably be 4    7                  EP 0 212 758 B1                     8
obtained from the product from step f), that usually  accompanying drawings
in which Figs. 1-5 repre- has an [err]/CO molar ratio greater than 3:1, by
sent schematically conventional techniques for pre- separating a part of
the H2 e.g. with the aid of an  paring synthesis gas from  a hydrocarbon
feed, alternating-pressure adsorption apparatus.           whereas Figs. 6
and 7 represent schematically If the product prepared over the cobalt
catalyst   5   embodiments of the process of the invention. still contains
sufficient unconverted hydrogen for      Referring now to Fig. 1 a
hydrocarbon-contain- performing the hydrocracking, both steps can be
ing feed, preferably methane or natural gas, is led carried out in "series
flow". In that case, the light  via line 2 and steam via line 3 to reactor
1 wherein fraction, preferably the [err] fraction and in particular  step
a) is carried out. The product obtained from the [err] fraction is not
separated after the first step   10  step a) is led via line 4 to reactor 5
wherein step b) but only after the second step. As is known, carry-  is
carried out with the addition of an oxygen-com- ing out a multi-stage
process in series flow means   prising gas via line 6 and preferably with
the addi- that the entire product from a given stage, without  tion of a
remaining part of the hydrocarbon-contain- any components being removed
from it or added        ing feed (not indicated in Fig.1). The product ob-
to is, is employed as feedstock for the following   is  tained from step b)
is led via line 7 to separator 8 stage, which is carried out at
substantially the     wherein step c) is carried out. [err] leaves the same
pressure as the preceding one.                  separator via a line 9. The
synthesis gas is dis- The [err] fraction or [err] fraction contains,
besides  charged via line 10. hydrocarbons with 1-8 or 1-4 carbon atoms
respec-       In Figs. 2-7 the reference numerals 1-10, in as tively,
[err], Ar and possibly unconverted H2   20  far as used, refer to the same
as in Fig. 1. and CO.
According to Fig. 2, a part of the [err] from It is attractive to recycle
this fraction as a   step c) is led via line 11 to step a) after having
whole back to step a) in order to make the carbon    been purified in a
suitable apparatus (not shown in atoms material balance as favourable as
possible.    Fig. 2). However, the drawback of this is that after a time
25  According to Fig. 3, all of the [err] obtained the quantity of N2 and
Ar in the system rises to     from step c) is led via line 11 to step a).
According such an extent that the yield of - ultimately -      to Fig. 4,
in addition to the [err] obtained from step middle distillates starts
falling considerably.      c), an additional quantity of [err] supplied via
line It has been found that the wishes concerning     12 is led via line 11
to step a). the carbon atoms balance can be accommodated   30        In
Fig. 5 the reference numerals 1'-8' and 10' to some extent, without
detriment to the yield, by   refer to the same as the reference numerals
1-8 adding a part of the [err] fraction and in particular the  and 10,
except that step d) is carried out in reactor 



C4 fraction to step a) and by burning the other part  1', step e) in
reactor 5' and step f) in separator 8'. thereof in order to generate the
heat required for   All of the [err] separated in step f) is led via lines
step a).                                        35   12 and 11 to step a)
together with the [err] sepa- Preferably, between 50 and 80%v of the [err]
rated in step c). fraction or [err] fraction respectively is passed to
According to Fig. 6, the synthesis gas obtained step a).
in step c) is led via line 10 to an apparatus 13 for Passing the
aforementioned part of the [err] or     the preparation of middle
distillates. The [err] fraction [err] fraction to step a) can
advantageously be com-  40  leaves this apparatus via line 14; the [err]
fraction is bined with the passing to step a) of [err] removed
discharged via line 15 and split into a first part that in step c), either
partly, wholly or together with  is led via line 17 to step a) and a second
part that extra [err] from step f), as described above.          is led via
line 16 to a combustion unit, not shown, If in addition [err] from step f)
is passed to step  where it is burned to generate at least some of the a),
the light fraction, preferably the [err] fraction and   45   heat required
for step a). The flue gas formed in in particular the [err] fraction of a
middle distillate  the combustion unit is discharged via line 18. synthesis
process based on the synthesis gas from       The embodiment of the
invention represented step f), can be used for step a) or step d). Prefer-
in Fig. 6 can be expanded with the modifications ably, the synthesis gas
from step f) is combined     shown in Figs. 2-5 in which the [err] from
step c) is with the synthesis gas from step c) after having   so  led
partly, wholly or together with extra [err] from been brought to the
desired [err]/CO molar ratio. The   step f) to step a). thus combined
synthesis gas is then used for the        In Fig. 7 the previously used
reference nu- middle distillate synthesis process. The light frac-  merals
refer to the same as before. Reference tion, preferably the [err] fraction
and in particular the  numerals 13'-18' refer to the same as 13-18, ex-
[err] fraction thus obtained is then used for step a) as   55   cept that
the [err] fraction, as described above, Is described above.
used for step d). It is also possible - and this is The invention will now
be described in more      preferable - instead of using apparatus 13' and
detail by way of example by reference to the         lines 14'-18', to
connect line 10' to line 10 and to 5    9                  EP 0 212 758 B1
10 lead the synthesis gas from step f), possibly after     H2 and CO, the
product thus obtained is sub- modifying the molar [err]/CO ratio, to
apparatus 13.       jected to catalytic partial oxidation in an addi-
tional step e) with an oxygen-comprising gas, Claims
and [err] is removed from the product obtained 5       from step e) in an
additional step f) and led to 1. A process for the preparation of synthesis
gas       at least one of steps a) and b) and wherein at for the
manufacture of middle distillates from a     least a part of a light
fraction is also led to step hydrocarbon-containing feed characterized by
a), which light fraction is obtained by convert- the following steps:
ing at least some of the synthesis gas obtained a) 50-99 %v of the
hydrocarbons present in  10    in step f) Into light and heavy
hydrocarbons. the feed is partially converted with steam into a product
containing H2 and CO at an      5. The process as claimed in any one of
claims elevated temperature from 400-1500  C, a          1-4, characterized
in that at least a part of the pressure from  3-50 bar, and at a space
light fraction which is a [err] fraction is also led velocity   from
600-1350    I(S.T.P.)  15      to step a), which [err] fraction is obtained
by hydrocarbon-containing feed/I catalyst/hour       converting at least
some of the synthesis gas and  from   3500-4500  I(S.T.P.)steam/I
obtained in step c) and possibly in step f) into catalyst/hour,
hydrocarbons in the presence of a catalyst and b) product from step a) and
any remaining         separating the [err] fraction from the heavy frac-
part of the feed is subjected to autothermal  20  tion which is the [err]
fraction, and that the catalytic partial oxidation with an oxygen-
possible other part of the [err] fraction is burned comprising gas at a
temperature from 600-         in order to generate at least some of the
heat 1100  C, a pressure from 10-50 bar and a          needed in step a). 



space velocity relating to the product of step  b)  from   5000-10000
I(S.T.P.)/I 25   PatentansprUche catalyst/hour, and C) [err] is removed
from the product ob-         1. Verfahren zur Herstellung von Synthesegas
zur tained from step b), and wherein at least         Herstellung von
Mitteldestillaten aus elnem part of the [err] removed in step c) is led to
kohlenwasserstoffhgltigen Einsatzmaterial, ge- step a) and/or b),
30       kennzeichnet durch die folgenden Stufen: wherein at least a part
of a light fraction is also    a). 50-99 Vol.-% der im Einsatzmaterial vor-
led to step a), which light fraction is obtained       liegenden
Kohlenwasserstoffe werden part- by converting at least some of the
synthesis           iell mit Dampf zu einem H2 und CO enthal- gas obtained
in step c) into light and heavy           tenden Produkt bei einer erhohten
Tempe- hydrocarbons at a temperature of 125-[err]   35       ratur von
400-1500  C, einem Druck von 3 and a pressure of 5-100 bar in the presence
of         bis 50 bar und be! einer Raumgeschwindig- a catalyst and
separating the light fraction from      keit von 600-1350 1
(Normaltemperatur und a heavy fraction, and that the possible other
-druck)          kohlenwasserstoffhAltiges part of the light fraction is
burned in order to       Einsatzmaterisl/I Katalysator/Stunde und von
generate at least some of the heat needed in  40       3500-4500 1
(Normaltemperatur und -druck) step a) and
Dampf/l Katalysator/Stunde umgewandelt, wherein the said part that is led
to step a) is 40     b) das Produkt aus Stufe a) und ein etwa to 90 %v of
the total fraction.                        verbliebener Teil des
Einsatzmaterlsis wer- den einer autothermalen katalytischen part- 2. The
process as claimed in claim 1 character-  45        iellen Oxidation mit
einem sauerstoffhAltigen ized in that substantially all of the [err] re-
Gas bei einer Temperatur von 600-1100 moved in step c) is led to step a)
and/or b).          C, einem Druck von 10-50 bar und einer
Raumgeschwindigkeit, bezogen auf das 3. The process as claimed in claims 1
or 2 char-           Produkt von Stufe b), von 5000-10000 1 acterized in
that part of the hydrocarbon-con-   so    (Normaltemperatur     und
-druck)/l taining feed is employed in step a) and the
Katalysator/Stunde unterworfen, und remainder is led directly to step b).
c) aus dem aus Stufe b) erhaltenen Produkt wird CO2 abgetrennt, wobei
wenigstens ein 4. The process as claimed in any one of claims
Teil des in Stufe c) abgetrennten C02 zu 1-3, characterized in that a
hydrocarbon-con-   ss.    Stufe a) und/oder b) gefilhrt wird, taining feed
is partially converted in an addi-      worin wenigstens ein Teil einer
leichten Frak- tional step d) at elevated temperature and          tion
ebenfalls der Stufe a) zugef0hrt wird, wel- pressure with steam into a
product containing        che leichte Fraktion durch Umwandeln wenig- 6
9                 EP0212758B1                        10 lead the synthesis
gas from step f), possibly after    [err] and CO, the product thus obtained
is sub- modifying the molar [err]/CO ratio, to apparatus 13.      jected to
catalytic partial oxidation in an addi- tional step e) with an
oxygen-comprising gas, Claims
and [err] is removed from the product obtained 5       from step e) in an
additional step f) and led to 1. A process for the preparation of synthesis
gas      at least one of steps a) and b) and wherein at for the manufacture
of middle distillates from a    least a part of a light fraction is also
led to step hydrocarbon-containing feed characterized by       a), which
light fraction is obtained by convert- the following steps:
ing at least some of the synthesis gas obtained a) 50-99 %v of the
hydrocarbons present in  10   in step f) into light and heavy hydrocarbons.
the feed is partially converted with steam into a product containing [err]
and CO at an    5. The process as claimed in any one of claims elevated
temperature from 400-[err], a         1-4, characterized in that at least a
part of the pressure from 3-50 bar, and at a space           light fraction
which is a [err] fraction is also led 



velocity   from    600-1350   I(S.T.P.)  15      to step a), which [err]
fraction is obtained by hydrocarbon-containing feed/I catalyst/hour
converting at least some of the synthesis gas and  from   3500-4500
I(S.T.P.)steam/I          obtained in step c) and possibly in step f) into
catalyst/hour,                                   hydrocarbons in the
presence of a catalyst and b) product from step a) and any remaining
separating the [err] fraction from the heavy frac- part of the feed is
subjected to autothermal  20  tion which is the [err] fraction, and that
the catalytic partial oxidation with an oxygen-      possible other part of
the [err] fraction is burned comprising gas at a temperature from 600-
in order to generate at least some of the heat [err], a pressure from 10-50
bar and a         needed in step a). space velocity relating to the product
of step  b)  from   5000-10000  I(S.T.P.)/I  25   PatentansprUche
catalyst/hour, and c) [err] is removed from the product ob-       1.
Verfahren zur Herstellung von Synthesegas zur tained from step b), and
wherein at least        Herstellung von Mitteldestillaten aus elnem part of
the [err] removed in step c) is led to     kohlenwasserstoffhAlfigen
Einsatzmaterial, ge- step a) and/or b),                      30
kennzeichnet durch die folgenden Stufen: wherein at least a part of a light
fraction is also   a) 50-99 Vol.-% der Im Einsatzmaterial vor- led to step
a), which light fraction is obtained      liegenden Kohlenwasserstoffe
warden part- by converting at least some of the synthesis         ioll mit
Dampf zu elnem H2 und CO enthal- gas obtained in step c) into light and
heavy          tenden Produkt be! einer erhohten Tempe- hydrocarbons at a
temperature of 125-[err]   35      ratur von 400-1500  C, einem Druck von 3
and a pressure of 5-100 bar in the presence of        bis 50 bar und be!
einer Raumgeschwindig- a catalyst and separating the light fraction from
keit von 600-1350 1 (Normaltemperatur und a heavy fraction, and that the
possible other         -druck)         kohlenwasserstoffhaltiges part of
the light fraction is burned in order to      Einsatzmaterisl/I
Katalysator/Stunde und von generate at least some of the heat needed in  40
3500-4500 1 (Normaltemperatur und -druck) step a) and
Dampf/I Katalysator/Stunde umgewandelt, wherein the said part that is led
to step a) is 40    b) das Produkt aus Stufe a) und ein etwa to 90 %v of
the total fraction.                       verbliebener Tell des
Einsatzmaterisls wer- den einer autothermalen katalytischen part- 2. The
process as claimed in claim 1 character-  45      lellen Oxidation mit
einem sauerstoffhftfigen ized in that substantially all of the [err] re-
Gas bei einer Temperatur von 600-1100 moved in step c) is led to step a)
and/or b).         C, einem Druck von 10-50 bar und elner
Raumgeschwindigkeit, bezogen  auf das 3. The process as claimed in claims 1
or 2 char-          Produkt von Stufe b), von 5000-10000 1 acterized in
that part of the hydrocarbon-con-   50   (Normaltemperatur     und
-druck)/l taining feed is employed in step a) and the
Katalysator/Stunde unterworfen, und remainder is led directly to step b).
c) aus dem aus Stufe b) erhaltenen Produkt wird C02 abgetrennt, wobei
wenigstens ein 4. The process as claimed in any one of claims
Teil des in Stufe c) abgetrennten 002 zu 1-3, characterized in that a
hydrocarbon-con-   55    Stufe a) und/oder b) gefUhrt wird, taining feed is
partially converted in an addi-     worin wenigstens ein Teil einer
leichten Frak- tional step d) at elevated temperature and          tion
ebenfalls der Stufe a) zugeflhrt wird, wel- pressure with steam into a
product containing      che leichte Fraktion durch Umwandeln wenig- 6    11
EP0212758 B1                        12   |ll I ll  lii| stens eines Tells
des in Stufe c) erhaltenen    Revendications Synthesegases zu leichten und
schweren Koh- lenwasserstoffen be! einer Temperatur von       1. Un procede
pour la preparation de gaz de 125-350' C und einem Druck von 5-100 bar in
synthbse en vue de la production de distillats Anwesenheit eines
Katalysators und Abtrennen   5    moyens a partir d'une charge contenant
des 



der leichten Fraktion von elner schweren Frak-      hydrocarbures
caract~ris4 par les etapes sul- tion erhalten wird, und daR der m6gliche
ande-      vantes: re Tell der leichten Fraktion verbrennt wird, um      a)
une proportion de 50 a 99 % en volume wenigstens einen Tell der in Stufe a)
erforderli-     des hydrocarbures pr~sents dans la charge chen Wdrme zu
bilden, und worin jener Tell,  1o       est transformee avec de la vapeur
d'eau en der zu Stufe a) geftihrt wird, 40-90 Vol.-% der       un produit
contenant H2 at CO a une tem- _.    Gesamtfraktion ausmacht.
p~rature elev6e comprise entre 400 et 1 500' C, une pression comprise entre
3 et 2. Verfahren nach Anspruch 1, dadurch gekenn-             50 bars et
une vitesse spatiale comprise zeichnet, daR Im wesentlichen die Gesamtmen-
15     entre 600 et 1350 litres (dans les conditions ge des in Stufe c)
abgetrennten C02 zu Stufe          normalisees de temperature et de
pression) a) und/oder b) gefUhrt wird.                          de charge
contenant des hydrocarbures par litre de catalyseur et par heure et entre 3
Verfahren nach Anspruch 1 oder 2, dadurch              3500 et 4500 litres
de vapeur d'eau (dans gekennzeichnet, daB eln Teil des kohlenwas-  20
les conditions normalis~es de temperature serstoffhAltigen Einsatzmaterials
in Stufe a)         et de pression) par litre de catalyseur ot par
verwendet wird und der Rest direkt der Stufe          heure, b) zugefUhrt
wird.                                    b) le produit de l'6tape a) et
toute partle restante de la charge sont sournis a une 4. Verfahren nach
einem der AnsprUche 1 bis 3,  25        oxydation partielle catalytique
autothermi- dadurch gekennzeichnet, daR ein kohlenwas-            quo avec
un gaz comprenant de l'oxygene serstoffhaltiges Einsatzmaterial partiell in
elner    a une temperature comprise entre 600 et zus~tzlichen Stufe d) bei
orhohter Temperatur         1100'C, une pression comprise entre 10 et und
erhohtem Druck mit Dampf zu einem H2              50 bars et une vitesse
spatiale concernant und CO enthaltenden Produkt umgewandelt  3o          le
produit de l'6tape b) comprise entre 5000 wird, das solcherart erhaltene
Produkt elner          et 10 000 litres (dans los conditions normali-
katalytischen partiellen Oxidation in einer zu-       sees de temperature
et de pression) par s~tzlichen Stufe e) mit elnem sauerstoffhalti-
litre de catalyseur et par heure et gen Gas unterworfen wird und aus dem
aus              c) C02 est sdpar6 du produit obtenu par Stufe e)
erhaltenen Produkt in einor weiteren   as    I'6tape b) et au moins une
partie du 002 Stufe fl C02 abgetrennt und zu wenigstens             s6par6
dans l'tape c) est conduite a l'eta- einer der Stufen a) Und b) gef0hrt
wird, und          pe a) et/ou a l'etape b), worin wenigstens ein Teil
elner leichten Frak-      ob) au moins une partie d'une fraction l6gbre
tion ebenfalls zu Stufe a) gefthrt wird, welche     est conduite aussi b
I'etape a), cette fraction leichte Fraktion durch OberfUhren wenigstens
40   legere etant obtenue on transformant au moins eines Tells des in Stufe
f) erhaltenen Synthe-      une partie du gaz de synthese obtenu dans
segases in leichte und schwere Kohlenwasser-        I'6tape c) on
hydrocarbures l6gers et lourds a stoffe erhalten wird.
une temperature de 125-130' C et une pros- sion de 5-100 bars en pr4sence
d'un cataly- 5. Verfahren nach einem der AnsprUche 1 bis 4,  45     sour et
en separant la fraction l6gbre d'une dadurch gekennzoichnet, daB wenigstens
ein         fraction lourde, et l'autre partie possible de la Teil der
leichten Fraktion, die eine Cs-Fra-       fraction legbre est brQl6e de
maniere & produl- ktion ist, ebenfalls zu Stufe a) gef~hrt wird,      re au
moins une partle de la chaleur ndcessai- welche C8-Fraktion durch
Oberflhron wenig-          re dans l'6tape a), at ob la partie qui est
stens eines Tells des in Stufe c) Und gegebe-  so   conduite a l'tape a)
est comprise entre 40 et nenfalls in Stufe f) erhaltenen Synthesegases
90 % en volume de la fraction totale. in Kohlenwasserstoffe in Anwesenheit
eines Katalysators und Abtrennen der Ces-Fraktion     2. Le proc6de selon
la revendication 1, caract6ri- von der schweren Fraktion, welches die C0--
se en ce quo la quasi-totalite du 002 sdpar6 Fraktion ist, erhalten wird,
und dali der mogli-  55  dans 1'6tape c) est amen6e & l'Ntape a) et/ou A
che andere Toil der C8-Fraktion verbronnt           l'6tape b). wird, um
wenigstens einen Teil der in Stufe a) erforderlichen Warme zu bilden. 7 
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iiIitisililii   * 3. Le proc6d6 selon les revendications 1 ou 2,
caractdrisd en ce qu'une partie de la charge contenant des hydrocarbures
est utilisee dans I'6tape a) et le reste est amend directement a 1'6tape
b).                               5 4. Le proc6d6 selon l'une quelconque
des reven- dications 1-3, caractdrisW en ce qu'une charge contenant des
hydrocarbures est transform~e au moins partiellement dans une 6tape suppld-
lO mentaire d) a temp6rature et pression 6lev6es avec de la vapeur d'eau en
un produit conte- nant H2 et CO, le produit ainsi obtenu est soumis a une
oxydation catalytique partielle dans une 6tape supplimentaire e) avec un
gaz  it comprenant de l'oxygene, et C02 est separ6 du produit obtenu par
1'6tape e) dans une etape suppl6mentaire f) et conduit a au moins une des
6tapes a) et b), et au moins une partie d'une fraction 16gbre est amen6e
aussi a l'6ta-  2o pe a), cette fraction legbre etant obtenue par
conversion d'au moins une partie du gaz de synthase obtenu dans 1'6tape )
en hydrocar- bures l6gers et lourds. 25 5. Le proc6d6 selon l'une
quelconque des reven- dications 1-4, caractlrisd en ce qu'au moins une
partie de la traction 16gbre qui est une fraction Cj est amende aussi a
1'6tape a), cette traction Cj 6tant obtenue en transformant au   30 moins
une partie du gaz de synthbse obtenu dans t'6tape c) et 6ventuellement dans
l'6tape f) en hydrocarbures en presence d'un cataly- seur et en separant la
fraction Cj de la fraction lourde qui est la fraction C; , et que l'autre
35 partie possible de la fraction Cj est brWIea de manibre a produire au
moins une partfe de la chaleur ndcessaire dans l'etape a). 40 45 50 55 8


