
EP 0125709 B1 Description The invention relates to a process for the
production of deasphalted oils and hydrocarbon oil distillates from
asphaltenes-containing hydrocarbon mixtures. 5 In the atmospheric
distillation of crude mineral oil for the production of light hydrocarbon
oil distillates, such as gasoline, kerosine and gas oil, an
asphaltenes-containing residue is obtained as by-product. These residues,
which usually contain a substantial quantity of sulphur and metals in
addition to asphaltenes, were initially used as fuel oil. In view of the
need for light hydrocarbon oil distillates and the decreasing mineral oil
reserves, several treatments have already been proposed aiming at producing
light 70 hydrocarbon oil distillates from atmospheric residues. For
example, it is possible to separate a deasphalted oil from an atmospheric
residue by solvent-deasphalting and to subject said deasphalted oil to
catalytic cracking, optionally in the presence of hydrogen. It is also
possible to separate an atmospheric residue into a vacuum distillate and a
vacuum residue by vacuum distillation, to separate a deasphalted oil from
the vacuum residue by solvent-deasphalting and subjecting both the vacuum
distillate and the deasphalted oil 15 to catalytic cracking, optionally in
the presence of hydrogen. A drawback of the conventional
solvent-deasphalting, in which an asphaltenes-containing feed is separated
in one step into a deasphalted oil as desired main product and an asphalt
as by-product, is that for realizing a sufficiently high yield of
de-asphalted oil, one usually has to accept a deasphalted oil of
insufficient quality. In this connection the quality of the de-asphalted
oil is meant to be its suitability for 20 conversion into hydrocarbon oil
distillates by catalytic cracking optionally in the presence of hydrogen.
Said suitability is higher according as the deasphalted oil has, inter
alia, a lower asphaltenes, metal and sulphur content. By subjecting a
deasphalted oil of insufficient quality to a pretreatment, it can as yet be
made suitable for conversion into hydrocarbon oil distillates by catalytic
cracking optionally in the presence of hydrogen. 25     From
GB-A--1,546,960 it is known to separate an asphaltenes-containing
hydrocarbon mixture by solvent-deasphalting into a deasphalted oil and an
asphalt, and to subject the deasphalted oil to a catalytic hydrocracking
treatment, separate the product by atmospheric distillation and subject the
distillation residue again to a catalytic hydrocracking treatment; further
it is known from this British patent specification to subject the asphalt
to a catalytic hydrotreatment or thermal cracking treatment, and 30
separate the product obtained therefrom by distillation. However, the
deasphalting in the known process does not solve the qualityproblem as it
is carried out in one step. It has been found that the above-mentioned
drawback of the conventional solvent-deasphalting can be alleviated to some
extent by carrying out the solvent-deasphalting as a two-step process, in
which the asphaltenes-containing hydrocarbon mixture is separated into a
deasphalted oil of high quality (for the 35 sake of brevity termed below
"deasphalted oil 1"), a deasphalted oil of lower quality (for the sake of
brevity termed below "deasphalted oil 2") and an asphalt. Deasphalted oil 1
differs from deasphalted oil 2 mainly by a substantially lower asphaltenes,
metal and sulphur content. Comparison of the results of the one-step
process with those of the two-step process shows that starting from  an
equal quantity of an asphaltenes-containing hydrocarbon mixture for the
production of an equal total quantity of deasphalted 40 oil, which
deasphalted oil is of insufficient quality in the one-step process, the
two-step process yields two deasphalted oils of which. deasphalted oil 1 is
suitable as such for conversion into hydrocarbon oil distillates by
catalytic cracking optionally in the presence of hydrogen. A deasphalted
oil of insufficient quality is admittedly also obtained in the two-step
process, but in a considerably smaller quantity than in the one-step
process. 45     Since solvent-deasphalting has in practice been found to be
suitable for the production of deasphalted oils from various
asphaltenes-containing hydrocarbon mixtures and a two-step
solvent-deasphalting process has moreover been found to yield better
results than a one-step process, it was ascertained to what extent it would
be possible to obtain a better result by combining the two-step
solvent-deasphalting process with after treatment(s) of the deasphalted oil
2 and/or the asphalt and application of a residual 50 fraction of the
aftertreated product(s) as a feed component for the two-step
solvent-deasphalting, than when using just a two-step solvent-deasphalting
process. An investigation into catalytic hydrotreatment, in which a feed is
converted into a product with a reduced Ramsbottom Carbon Test value (RCT),
catalytic cracking and thermal cracking as possible aftertreatments was
conducted. In all cases the resulting products were separated by
distillation into one or more distillate fractions and a residual fraction
and at 55 least one of the resultant residual fractions was used as a feed
component for the two-step solvent-deasphalting. In the evaluation of the
result the yield and the quality of the deasphalted oils and the asphalt
play a prominent part. The yield of light product is also of great
importance. In this connection by quality of asphalt is meant the
suitability to serve as a fuel oil component. Said suitability is higher
according as the asphalt has a lower metal and sulphur content and a lower
viscosity and density. 60 Compared with a mode of operation in which just a
two-step solvent-deasphalting is used, the combinations tested generally
resulted in a higher yield of deasphalted oil 1 and a considerable yield of
hydrocarbon oil distillate. Some combinations have been found to yield
deasphalted oils and/or asphalt of a better quality. The present invention
therefore relates to a process for the production of deasphalted oils and
65 hydrocarbon oil distillates from asphaltenes-containing hydrocarbon
mixtures, characterized in that an 



2    EP 0125709 B1 asphaltenes-containing hydrocarbon mixture is separted
by two-step solvent-deasphalting into a deasphalted oil 1 of high quality,
a deasphalted oil 2 of lower quality and an asphalt, that the deasphalted
oil 2 or the asphalt is converted by a catalytic hydrotreatment into a
product having a reduced RCT which is separated by distillation into one or
more distillate fractions and a residual fraction, that the residual 5
fraction is subjected to thermal or catalytic cracking or used as a feed
component for solvent-deasphalting and the cracked product obtained is
separated by distillation into one or more distillate fractions and a
residual fraction, which latter fraction is used as a feed component for
solvent-deasphalting, or that the deasphalted oil 2 is subjected to thermal
or catalytic cracking and/or that the asphalt is subjected to thermal
cracking and that a distillation residue of the cracked product(s) is
converted by a catalytic hydrotreatment 10 into a product with a reduced
RCT that is separated by distillation into one or more distillate fractions
and a residual fraction which is used as a feed component for
solvent-deasphalting. As regards the feeds used for each of the
aftertreatments as well as when applying more than one aftertreatment and
the sequence in which said treatments take place, a number of preferred
embodiments will be discussed hereinafter. It is applicable to all the
embodiments that the asphaltenes-containing hydrocarbon mixture used as
feed is first separated by a two-step solvent-deasphalting treatment into a
deasphalted oil 1, a deasphalted oil 2 and an asphalt and that at least one
of the residual fractions obtained in the aftertreatment is used as feed
component for solvent-deasphalting, in particular the two-step
solvent-deasphalting treatment referred to hereinabove. A preferred
embodiment of the process according to the present invention relates to a
process for the 20 production of a deasphalted oil and hydrocarbon oil
distillates from asphaltenes-containing hydrocarbon mixtures, in which an
asphaltenes-containing hydrocarbon mixture is separated by two-step
solvent- deasphalting into a deasphalted oil 1 of high quality, a
deasphalted oil 2 of lower quality and an asphalt, in which deasphalted oil
2 is converted by catalytic hydrotreatment into a product having a reduced
RCT 25 which is separted by distillation into one or more distillate
fractions and a residual fraction, in which said residual fraction is
converted by thermal or catalytic cracking into a cracked product which is
separated by distillation into one or more distillate fractions and a
residual fraction, the latter residual fraction being used as a feed
component for the two-step solvent-deasphalting. In this embodiment (class
1) the deasphalted oil 2 is subjected to a catalytic hydrotreatment. Class
I can 30 be further subdivided depending on whether the distillation
residue of the hydrotreated product is subjected to thermal cracking (class
IA) or to catalytic cracking (class IB). A preferred embodiment of class I
comprises a process wherein the residual fraction separated from the
product of the catalytic hydrotreatment is subjected to thermal cracking
and that the asphalt is used as a feed component for thermal cracking. A
further preferred embodiment of the process according to the present
invention relates to a process 35  for the production of deasphalted oils
and hydrocarbon oil distillates from asphaltenes-containing hydrocarbon
mixtures, in which an asphaltenes-containing hydrocarbon mixture is
separated by two-step solvent-deasphalting into a deasphalted oil 1 of high
quality, a deasphalted oil 2 of lower quality and an asphalt, in which the
asphalt is converted by catalytic hydrotreatment into a product having a
reduced RCT which is separated by distillation into one or more distillate
fractions and a residual fraction and in which 40 the residual fraction is
used as a feed component for the solvent-deasphalting or is converted by
thermal or catalytic cracking into a cracked product which is separated by
distillation into one or more distillate fractions and a residual fraction,
the latter residual fraction being used as a feed component for
solvent-deasphalting. In this embodiment (class 11) the asphalt is
subjected to a catalytic hydrotreatment. Class 11 can be 45 further
subdivided depending on whether the distillation residue of the
hydrotreated product is used as a feed component for solvent-deasphalting,
in particular two-step solvent-deasphalting (class IIA) or is subjected to
thermal cracking (class 11B) or to catalytic cracking (class 11C). A
preferred embodiment of class 11 comprises a process wherein the residual
fraction separated from 50 the product of the catalytic hydrotreatment is
used as a feed component for solvent-deasphalting and that the deasphalted
oil 2 is converted by thermal or catalytic cracking into a cracked product
which is separated by distillation into one or more distillate fractions
and a residual fraction that is used as a feed component for
solvent-deasphalting. A further preferred embodiment of class 11 comprises
a process wherein the residual fraction separated 55 from the product of
the catalytic hydrotreatment is converted by thermal or catalytic cracking
into a cracked product and that the deasphalted oil 2 is used as a feed
component for thermal or catalytic cracking and that a distillation residue
of the thermally or catalytically cracked product is used as a feed
component for solvent-deasphalting. A third preferred embodiment of the
process according to the present invention relates to a process for 60 the
production of deasphalted oils and hydrocarbon oil distillates from
asphaltenes-containing hydrocarbon mixtures, in which an
asphaltenes-containing hydrocarbon mixture is separated by two-step 



solvent-deasphalting into a deasphalted oil 1 of high quality, a
deasphalted oil 2 of lower quality and an asphalt, in which the deasphalted
oil 2 is subjected to thermal or catalytic cracking and/or in which the
asphalt is subjected to thermal cracking, in which a distillation residue
of the cracked product is converted 65 by catalytic hydrotreatment into a
product with a reduced RCT that is separated by distillation into one or 3
EP 0125 709 B1 more distillate fractions and a residual fraction and in
which the residual fraction is used as a feed component for
solvent-deasphalting, in particular two-step solvent-deasphalting. In this
embodiment (class ll) the deasphalted oil 2 is subjected to thermal or
catalytic cracking and/or the asphalt is subjected to thermal cracking.
Class III can be further subdivided depending on whether the 5  apparatus
in which the process is carried out contains in addition to a two-step
solvent-deasphalting section and a catalytic hydrotreatment section, either
a thermal cracking section (class IIIA) or a catalytic cracking section
(class IIIB), or both a thermal and a catalytic cracking section (class
IIIC), in which the deasphalted oil 2 and/or the asphalt separated in the
two-step solvent-deasphalting section is/are further processed. 10    A
preferred embodiment of class III comprises a process wherein the
deasphalted oil 2 is thermally or catalytically cracked and that the
asphalt is used as a feed component for the catalytic hydrotreatment. A
further preferred embodiment of class III comprises a process wherein the
deasphalted oil 2 is catalytically cracked and that the asphalt is
thermally cracked and that the mixture of the distillation residues of the
cracked products is subjected to catalytic hydrotreatment. 15    In the
process according to the invention the feed used is an
asphaltenes-containing hydrocarbon mixture. The process is preferably
applied to hydrocarbon mixturres mainly boiling above 350[err] and more
than 35% by weight boiling above 520[err] and having an RCT above 7.5% by
weight. Examples of such hydrocarbon mixtures are residues obtained in the
distillation of crude mineral oils as well as heavy hydrocarbon mixtures
obtained from shale and tar sand. If desired, the process can also be used
for heavy 20 crude mineral oils and for residues obtained in the
distillation of products formed in the thermal cracking of hydrocarbon
mixtures. The process according to the invention is very suitable to be
applied to residues obtained in the vacuum distillation of atmospheric
distillation residues of crude mineral oils. The process according to the
invention is further very suitable to be applied to residues obtained in
the vacuum distillation of atmospheric distillation residues of products
formed in the thermal cracking of asphaltenes- 25 containing hydrocarbon
mixtures. If an atmospheric distillation residue is available as feed for
the process according to the invention, it is preferred to separate
therefrom a vacuum distillate by vacuum distillation and subject the
resultant vacuum residue to the process according to the invention. The
separated vacuum distillate can be converted into light hydrocarbon oil
distillates by subjecting it to thermal cracking or catalytic cracking
optionally in the presence of hydrogen. 30    In the process according to
the invention the feed is subjected to a two-step solvent-deasphalting.
Suitable solvents for carrying out the deasphalting treatment are
paraffinic hydrocarbons with 3-7 carbon atoms per molecule, such as
propane, n-butane, iso-butane, n-pentane, iso-pentane and mixtures thereof,
such as mixtures of propane with n-butane and mixtures of n-butane with
iso-butane. Suitable solvent/oil weight ratios lie between 7:1 and 1:1. The
solvent-deasphalting is preferably carried out at elevated 35 temperature
and pressure. The two-step solvent-deasphalting can in principle be carried
out in two manners. Firstly the feed may be subjected to an extraction
under mild conditions in which the feed is separated into a deasphalted oil
1 and a "light" asphalt and in the second step the light asphalt is
subsequently subjected to a second extraction in which it is separated into
a deasphalted oil 2 and the final asphalt as 40 by-product. In both steps
the same solvent can be used, the degree of extraction being controlled by
means of the temperature (temperature in the first step higher than in the
second step). It is also possible to use different solvents, for example
propane in the first step and n-butane in the second step. Secondly, the
feed may be subjected to an extraction under heavier conditions in which
the feed is separated into a de-asphalted oil and the final asphalt as
by-product and in the second step the deasphalted 45 oil is subsequently
separated into a deasphalted oil 1 and a deasphalted oil 2. To this end the
mixture of deasphalted oil and solvent from the extractor should only be
supplied to a settler in which the temperature is higher than that applied
in the first step. The asphaltenes-containing hydrocarbon mixtures used as
feed in the process according to the invention usually contain a
substantial quantity of metals, especially vanadium and nickel. In the
two-step 50 solvent-deasphalting treatment some of these metals find their
way into the deasphalted oil 2 or the asphalt. In the catalytic
hydrotreatment of the deasphalted oil 2, the asphalt or the distillation
products obtained therefrom by thermal or catalytic cracking at least part
of said metals deposits on the catalyst and consequently shortens its life.
It is therefore preferred to subject a deasphalted oil 2, an asphalt or a
cracking residue or a mixture of a cracking residue and an asphalt having a
vanadium+nickel content 55 above 50 parts per million by weight (ppmw) to a
demetallization treatment before contacting it with the catalyst applied in
the catalytic hydrotreatment. Said demetallization can very suitably be
carried out by 



contacting the product(s) to be demetallized in the presence of hydrogen
with a catalyst consisting more than 80% by weight of silica. Both
catalysts completely consisting of silica and catalysts containing one or
more metals having hydrogenation activity, in particular a combination of
nickel and vanadium, present on 60 a carrier support substantially
consisting of silica, are suitable for said purpose. If in the process
according to the invention a catalytic demetallization in the presence of
hydrogen is applied said demetallization can be carried out in a separate
reactor. Since the catalytic demetallization and the catalytic
hydrotreatment to reduce the RCT can be carried out under the same
conditions, the two processes can also very suitably be carried out in the
same reactor, consecutively containing a bed of the demetallization
catalyst and a bed of 65 the catalyst used in the catalytic hydrotreatment.
4    EP 0125 709 B1 Suitable catalysts for carrying out the catalytic
hydrotreatment are those containing at least one metal chosen from the
group formed by nickel and cobalt and at least one metal chosen from the
group formed by molybdenum and tungsten on a carrier consisting more than
40% by weight of alumina. Very suitable catalysts for carrying out the
catalytic hydrotreatment are those containing the metal combination 5
nickel/molybdenum or cobalt/molybdenum on alumina. The catalytic
hydrotreatment is preferably carried out at a temperature of from
300-500[err] and in particular of from 350-450[err], a pressure of from
50-300 bar and in particular of from 75-200 bar, a space velocity of from
0.02-10 g[err] and in particular of from 0.1-2 [err] and an [err]feed ratio
of from 100-5000 NI[err] and in particular of from 500-2000 NI [err]. As
regards the conditions applied in an optional catalytic demetallization to
be carried 10 out in the presence of hydrogen, the same preference holds as
stated above for the catalytic hydrotreatment to reduce the RCT. The
catalytic hydrotreatment is preferably carried out in such a manner that a
product is obtained the [err] fraction of which fulfils the following
requirements: a) the RCT of the [err] fraction is less than 50% of the RCT
of the feed to be hydrotreated, and 15     b) the quantity of hydrocarbons
boiling below 350[err] in the [err] fraction is less than 40% by weight. It
should be noted that in the catalytic demetallization, apart from reduction
of the metal content, normally some reduction of the RCT and formation of
[err]-350[err] product occur. Something similar normally applies to the
catalytic hydrotreatment in which, apart from reduction of RCT and
formation of [err] product, some reduction of the metal content takes
place. As regards the requirements stated above under 20 a) and b) it
should be noted that they relate to the total reduction of the RCT and the
formation of [err] product (that is including those occurring in an
optional catalytic demetallization). In the catalytic hydrotreatment a
product with a reduced RCT is obtained from which one or more distillate
fractions and a residual fraction are separated. The distillate fractions
separated from the product may be atmospheric distillates only, but it is
preferred to separate a vacuum distillate from the product. 25 Said vacuum
distillate can be converted into light hydrocarbon oil distillates in the
manners stated hereinbefore. In some of the embodiments of the process
according to the invention a distillation residue of the hydrotreated
product is subjected to thermal or catalytic cracking. One or more
distillate fractions are then separated from the cracked product. Said
distillate fraction(s) may be atmospheric distillate(s) only, but it is 30
preferred to separate a vacuum distillate from the cracked product(s). Said
vacuum distillate can be converted into light hydrocarbon oil distillates
in the manners stated hereinbefore. A number of embodiments of the process
according to the invention (designated as IA-1, IA-2, 1B, IIA-1 to IIA-3
inclusive, 11B-1, IIB-2, IIC-1, IIC-2, IIIA-1 to IIIA-4 inclusive, IIIB-1,
IIIB-2 and IIIC) are discussed in some detail hereinafter. 35     The
embodiments IA-1 and IA-2 are characterized in that the apparatus in which
they are carried out contains in addition to a two-step
solvent-deasphalting section and a catalytic hydrotreatment section, a
thermal cracking section. In the embodiment IA-1 a distillation residue of
the hydrotreated product is used as feed for the thermal cracking section
and asphalt is separated off as final product. In the embodiment IA-2 both
a distillation residue of the hydrotreated product and the asphalt are used
as feed components for 40 the thermal cracking section. Embodiment 1B is
characterized in that the apparatus in which it is carried out contains a
catalytic cracking section in addition to a two-step solvent-deasphalting
section and a catalytic hydrotreatment section. The embodiments IIA-1 to
IIA-3 inclusive are characterized in that the distillation residue of the
hydrotreated product is used as a feed component for the two-step
solvent-deasphalting. In the 45 embodiment IIA-1 the deasphalted oil 2 is
separated off as final product. In the embodiments IIA-2 and IIA-3 the
deasphalted oil 2 is subjected to thermal and catalytic cracking
respectively and a distillation residue of the cracked product is used as a
feed component for the two-step solvent-deasphalting. The embodiments
IIB-1, IIB-2, IIC-1 and IIC-2 are characterized in that the distillation
residue of the hydrotreated product is subjected to thermal (IIB-1 and
IIB-2) or catalytic (IIC-1 and IIC-2) cracking. In the embodiments IIB-1,
IIB-2, 5o IIC-1 and IIC-2 a distillation residue of the cracked product is
used as a feed component for the two-step solvent-deasphalting. In the
embodiments IIB-1 and IIC-1 the deasphalted oil 2 is separated off as final



product. In the embodiments IIB-2 and IIC-2 the deasphalted oil 2 is used
as a feed component for the thermal and catalytic cracking section
respectively. The embodiments IIIA-I to IIIA-4 inclusive are characterized
in that the apparatus in which they are 55 carried out consecutively
consists of a two-step solvent-deasphalting section, a thermal cracking
section and a catalytic hydrotreatment section. In the embodiment IIIA-1
the deasphalted oil 2 is subjected to thermal cracking and the asphalt is
separated off as final product. Embodiment IIIA-2 is a variant of the
embodiment IIIA-1 in which the asphalt is mixed with the distillation
residue of the thermally cracked product and the mixture is subjected to
catalytic hydrotreatment. In the embodiment IIIA-3 the asphalt is 60
subjected to thermal cracking and the deasphalted oil 2 is separated off as
final product. In the embodiment IIIA-4 both the deasphalted oil 2 and the
asphalt are thermally cracked. The embodiments 111B-1 and 111B-2 are
characterized in that the apparatus in which they are carried out
consecutively consists of a two-step solvent-deasphalting section, a
catalytic cracking section and a catalytic hydrotreatment section. In the
embodiment IIIB-1 the deasphalted oil 2 is subjected to catalytic 65
cracking and the asphalt is separated off as final product. Embodiment
IIIB-2 is a variant of the embodiment 5    EP 0125 709 B1 IIIB-1 in which
the asphalt is mixed with the distillation residue of the catalytically
cracked product and the mixture is subjected to catalytic hydrotreatment.
Embodiment IIIC is characterized in that the apparatus in which it is
carried out consecutively consists of a two-step solvent-deasphalting
section, a thermal cracking section, a catalytic cracking section and a 5
catalytic hydrotreatment section. In embodiment IIIC the asphalt is
thermally cracked, the deasphalted oil 2 is catalytically cracked and a
mixture of the two cracking residues is subjected to catalytic
hydrotreatment. The embodiments IA-1, IA-2 and IB are diagrammatically
shown in Figures 1, 2 and 3 respectively. The embodiments lA-1 to IIA-3
inclusive, IIB-1, IIB-2, IIC-1 and IIC-2 are diagrammatically shown in
Figures 6-12 respctively. The embodiments IIIA-1 to IIIA-4 inclusive,
1118-1, IIIB-2 and IIIC are diagrammatically 10 shown in Figures 15-21
respectively. The following streams and sections are designated throughout
the Figures 1-3, 6-12 and 15-21 respectively with the following numerals.
stream  1 =asphaltenes-containing feed stream  2=deasphalted oil 1 15
stream  3=deasphalted oil 2 stream  4=asphalt stream  5=hydrocarbon oil
distillate ex catalytic hydrotreatment stream  6=residue ex catalytic
hydrotreatment stream  7=hydrocarbon oil distillate ex thermal cracking 20
stream  8=residue ex thermal cracking stream  9=hydrocarbon oil distillate
ex catalytic cracking stream 10=residue ex catalytic cracking section
11=two-step solvent-deasphalting section 12=catalytic hydrotreatment 25
section 13=thermal cracking section 14=catalytic cracking In the embodiment
IA-2 aiming at the highest possible conversion of the
asphaltenes-containing feed into deasphalted oil 1 and hydrocarbon oil
distillates it is preferred to separate a "bleed stream" from the 30
asphalt stream. It can thus be prevented that a build-up of undesired heavy
components takes place in the process. When the process according to the
invention takes place according to embodiment IA-2 in which the streams
subjected to thermal cracking consist of a relatively low-asphaltenes
stream 6 and a relatively asphaltenes-rich stream 4, it is preferred to use
a thermal cracking section containing two cracking units and to crack the
two types of feed separately into products from which one or more
distillate fractions and a 35 residual fraction are separated. When in the
application of embodiment IA-2 use is made of a thermal cracking section
containing two cracking units, a heavy fraction of the cracked product from
the cracking unit in which stream 6 is treated is preferably recycled to
said cracking unit. If in the application of embodiment IA-2 use is made of
a thermal cracking section containing two cracking units, it is possible,
if desired, to separate a relatively low-asphaltenes fraction from the
product obtained in the cracking unit in 40 which stream 4 is cracked, and
said relatively low-asphaltenes fraction can be used as feed component for
the cracking unit in which stream 6 is treated. When using a thermal
cracking section containing two cracking units, it is not necessary for the
distillation of the cracked products (atmospheric and optionally vacuum
distillation) to take place in separate distillation units. If desired, the
cracked products or fractions thereof can be combined and distilled
together. Two flow diagrams for the production of deasphalted oil 45 and
hydrocarbon oil distillates from asphaltenes-containing hydrocarbon
mixtures according to class I will be further illustrated below with
reference to Figures 4 and 5. Two flow diagrams for the preparation of
deasphalted oil and hydrocarbon oil distillates from asphaltenes-containing
hydrocarbon mixtures according to class 11 with be further illustrated
below with 



reference to Figures 13 and 14. 50    In the embodiments aiming at the
highest possible conversion of the asphaltenes-containing feed into
deasphalted oil 1 and hydrocarbon oil distillates according to class III it
is preferred to separate a "bleed stream" from the asphalt stream. It can
thus be prevented that a build-up of undesired heavy components takes place
in the process. When the process according to the invention takes place
according to embodiment IIIA-4 in which the streams subjected to thermal
cracking consist of a relatively low- 55 asphaltenes stream 3 and a
relatively asphaltenes-rich stream 4, it is preferred to use a thermal
cracking section containing two cracking units and to crack the two types
of feed separately into products from which one or more distillate
fractions and a residual fraction are separated. When in the application of
embodiment IIIA-4 use is made of a thermal cracking section containing two
cracking units, a heavy fraction of the cracked product from the cracking
unit in which stream 3 is treated is preferably recycled to said so
cracking unit. When in the application of embodiment IIIA-4 use is made of
a thermal cracking section containing two cracking units, it is possible,
if desired, to separate a relatively low-asphaltenes fraction from the
product obtained in the cracking unit in which stream 4 is cracked, and
said relatively low-asphaltenes fraction can be used as a feed component
for the cracking unit in which stream 3 is treated. When using a thermal
cracking section containing two cracking units, it is not necessary for the
65 distillation of the cracked products (atmospheric and optionally vacuum
distillation) to take place in 6    EP 0125709 B1 separate distillation
units. If desired, the cracked products or fractions thereof can be
combined and distilled together. Two flow diagrams for the production of
deasphalted oil and hydrocarbon oil distillates from asphaltenes-containing
hydrocarbon mixtures according to class III will be further illustrated
below with reference to Figures 22 and 23. 5 Flow diagram 1* (based on
embodiment IA-1) See figure 4 The process is carried out in an apparatus
consecutively consisting of a two-step solvent-deasphalting section 111, a
catalytic hydrotreatment section built up of a catalytic hydrotreatment
unit 115, a first 10 atmospheric distillation unit 116 and a first vacuum
distillation unit 117 and a thermal cracking section built up of a thermal
cracking unit 118, a second atmospheric distillation unit 119 and a second
vacuum distillation unit 120. An asphaltenes-containing hydrocarbon mixture
101 is mixed with a recycled stream 108 and the mixture 122 is separated by
two-step solvent-deasphalting into a deasphalted oil 1 (stream 102), a
deasphalted oil 2 (stream 103) and an asphalt (104). The deasphalted oil 2
(stream 103) together with 15 hydrogen 123 is subjected to catalytic
hydrotreatment. The hydrotreated product 124 is separated by atmospheric
distillation into a gas fraction 125, at atmospheric distillate 105A and an
atmospheric residue 126. The atmospheric residue 126 is separated by vacuum
distillation into a vacuum distillate 105B and a vacuum residue 106. The
vacuum residue 106 is thermally cracked and the cracked product 127 is
separated by atmospheric distillation into a gas fraction 128, an
atmospheric distillate 107A and an 20 atmospheric residue 129. The
atmospheric residue 129 is separated by vacuum distillation into a vacuum
distillate 107B and a vacuum residue 108. Flow diagram 2 (based on
embodiment 1B) See Figure 5 25     The process is mainly carried out in the
same manner as that described under flow diagram 1, except that the thermal
cracking unit 118 present in flow diagram 1 has been replaced by a
catalytic cracking unit 221 in flow diagram 2. Flow diagram 3 (based on
embodiment IIA-3) 30 See figure 13. The process is carried out in an
apparatus consecutively consisting of a two-step solvent-deasphalting
section 311, a catalytic hydrotreatment section built up of a catalytic
hydrotreatment unit 315, a first atmospheric distillation unit 316, a first
vacuum distillation unit 317 and a catalytic cracking section built up of a
catalytic cracking unit 321, a second atmospheric distillation unit 319 and
a second vacuum distillation 35 unit 320. An asphaltenes-containing
hydrocarbon mixture 301 is mixed with a recycle stream 306 and a recycle
stream 310 and the mixture 322 is separated by two-step
solvent-deasphalting into a deasphalted oil 1 (stream 302), a deasphalted
oil 2 (stream 303) and an asphalt 304. The asphalt 304 is separated into
two portions 304A and 304B. Portion 304B is subjected to catalytic
hydrotreatment together with hydrogen 323. The hydrotreated product 324 is
separated by atmospheric distillation into a gas fraction 325, an 40
atmospheric distillation 305A and an atmospheric residue 326. The
atmospheric residue 326 is separated by vacuum distillation into a vacuum
distillate 305B and a vacuum residue 306. The deasphalted oil 2 (stream
303) is catalytically cracked and the cracked product 327 is separated by
atmospheric distillation into a gas fraction 328, an atmospheric distillate
309A and an atmospheric residue 329. The atmospheric residue 329 is
separated by vacuum distillation into a vacuum distillate 309B and a vacuum
residue 310. 45 



Flow diagram 4 (based on embodiment 11B-2) See figure 14 The process is
mainly carried out in the same manner as that described under flow diagram
3, except for the following differences: 50     a) The catalytic cracking
unit 321 present in flow diagram 3 has been replaced by a thermal cracking
unit 418 in flow .diagram 4. b) Stream 406 is not recycled but mixed with
stream 403 to form the mixture 430 that is thermally cracked. 55 Flow
diagram 5 (based on embodiment IIIA-4) See figure 22 The process is carried
out in an apparatus consecutively consisting of a two-step
solvent-deasphalting section 511, a thermal cracking section built up of a
thermal cracking unit 518, a first atmospheric distillation unit 519 and a
first vacuum distillation unit 520 and a catalytic hydrotreatment section
built up of 60 a catalytic hydrotreatment unit 515, a second atmospheric
distillation unit 516 and a second vacuum distillation unit 517. An
asphaltenes-containing hydrocarbon mixture 501 is mixed with a recycle
stream 506 and the mixture 522 is separated by two-step
solvent-deasphalting into a deasphalted oil'1 (stream * The various streams
and apparatuses in the flow diagrams are referred to by three-digit
numbers, 65       the first digit corresponds with the diagram concerned. 7
EP 0 125 709 B1 502)  a deasphalted oil 2 (stream 503) and an asphalt 504.
The asphalt 504 is separated into two portions (504A and 5048). Portion
5048 and deasphalted oil 2 (stream 503) are thermally cracked and the
cracked product 527 is separated by atmospheric distillation into a gas
fraction 528, an atmospheric distillate 507A and an atmospheric residue
529. The atmospheric residue 529 is separated by vacuum distillation into a
5 vacuum distillate 507B and a vacuum residue 508. The vacuum residue 508
is subjected to catalytic hydrotreatment together with hydrogen 523. The
hydrotreated product 524 is separated by atmospheric distillation into a
gas fraction 525, an atmospheric distillate 505A and an atmospheric residue
526. The atmospheric residue 526 is separated by vacuum distillation into a
vacuum distillate 505B and a vacuum residue 506. 10 Flow diagram 6 (based
on embodiment IIIB-2) See figure 23. The process is mainly carried out in
the same manner as that described under flow diagram 5, with the following
differences: 15    a) The thermal cracking unit 518 present in flow diagram
5 has been replaced by a catalytic cracking unit 621 in flow diagram 6. b)
Stream 504B is not cracked but mixed with stream 610 to form the mixture
630 that is subjected to catalytic hydrotreatment. The present application
also relates to apparatuses for carrying out the process according to the
20 invention, substantially corresponding with those diagrammatically shown
in Figures 1-23. The invention is now illustrated with reference to the
Examples 1-6. In the process according to the invention the starting
material was an asphaltenes-containing hydrocarbon mixture obtained as
residue in the vacuum distillation of an atmospheric distillation residue
of a crude mineral oil. The vacuum residue mainly boiled above 520[err] and
had an RCT of 18.8% by weight, 25 a total vanadium and nickel content of
167 ppmw and a sulphur content of 5.4% by weight. The process was carried
out according to the flow diagrams 1-6 respectively. The following
conditions were applied in the various sections. In the processes described
in the flow diagrams the two-step solvent-deasphalting was carried out by
contacting the feed to be deasphalted in the first step in an extractor
with an n-butane/isobutane mixture 30 (weight ratio 65:35) at a temperature
110[err], a pressure of 40 bar and a solvent/oil weight ratio of 2:1 and,
after separation of the asphalt, separating the deasphalted oil into a
deasphalted oil 1 and a deasphalted oil 2 in the second step in a settler
at a temperature of 140[err] and a pressure of 40 bar. In the processes
described in the flow diagrams the catalytic hydrotreatment unit consisted
of two reactors the first of which was filled with an [err] catalyst
containing 0.5 parts by weight (pbw) of nickel 35 and 2.0 pbw of vanadium
per 100 pbw of silica and the second of which was filled with an [err]
catalyst containing 4 pbw of nickel and 12 pbw of molybdenum per 100 pbw of
alumina. The catalysts were used in a volume ratio of 1:4. The catalytic
hydrotreatment was carried out at a hydrogen pressure of 150 bar, a space
velocity (measured over both reactors) of 0.5 kg feed/catalyst/h, an
[err]/feed ratio of 1000 NI per kg and an average temperature of 410[err]
in the first reactor and of 390[err] in the second reactor. 40 In the
process described in flow diagram 1 the thermal cracking was carried out in
a cracking coil at a pressure of 10 bar, a space velocity of 2.5 kg of
fresh feed per cracking coil volume per minute and a 



temperature of 460[err] (measured at the cracking coil outlet). In the
process described in flow diagrams 2, 3 and 6 the catalytic cracking was
carried out at a 45 temperature of 510[err], a pressure of 2.2 bar, a space
velocity of 2 kg [err] and a catalyst regeneration rate of 1.0 part by
weight of catalyst per 1000 pbw of oil and using a zeolitic cracking
catalyst. In the process described in flow diagram 4, the thermal cracking
was carried out as described for flow diagram 1, but at a space velocity of
0.4 kg of fresh feed per cracking coil volume per minute and in the process
described in flow diagram 5, the thermal cracking was carried out in two
cracking coils under 50 conditions as described for flow diagram 1, but at
space velocities of 0.4 and 2.5 kg of fresh feed per cracking coil volume
per minute for asphalt and deasphalted oil 2 respectively. For comparison a
test was also carried out in which the vacuum residue was subjected to a
two-step solvent-deasphalting for the production of a deasphalted oil 1 and
a deasphalted oil 2 (Example 7) as well as a test in which the vacuum
residue was subjected to one-step solvent-deasphalting for the production
of 55 a deasphalted oil 3 (Example 8). In Example 7 the two-step
solvent-deasphalting was mainly carried out in the same manner as described
in the Examples 1-6, with the exception that the temperature in the settler
described in Example 7 was 144[err]. The one-step solvent-deasphalting
described in Example 8 was carried. out in the same manner as the first
step of the two-step solvent-deasphalting described in the Examples 1-6. 60
In all the tests the asphaltenes-containing hydrocarbon mixture (1) used as
starting material was 100 parts by weight of vacuum residue. The quantities
of various streams obtained in the experiments described in the Examples
1-6 and the RCT's of certain streams are stated in Table I. Table II gives
a survey of the yield of final products obtained in Examples 1-8. 65
Table III gives a survey of the properites of the final products obtained
in the Examples 1-8. 8    EP 0 125 709 B1 TABLE I Example No.
1      2      3      4       5      6 5    Example carried out according to
flow         1       2      3      4      5      6 diagram No. Flow diagram
shown in Fig. No.                4      5      13     14     22     23 10
Quantity in parts by weight C5-350[err] atmospheric distillate (5A)
6.1    5.8    8.7    9.0    9.2    9.4 [err] atmospheric distillate (7A)
2.4    -      -      9.6    12.4   - 15     Cs-350C atmospheric distillate
(9A)        -      7.1    18.0   -       -      18.2 350-520[err] vacuum
distillate (5B)            9.0    8.6    13.0   13.7   13.8   13.9
350-520[err] vacuum distillate (7B)            4.7    -      -      18.9
14.0   - 20 350-520[err] vacuum distillate (9B)            -      1.5
3.5    -      -       3.6 deasphalted oil 1 (stream .02)              37.3
36.4   44.3   42.0   42.0   42.3 25     asphalt (4 or 4A)
40.2   38.1   5.0    5.0    5.0    5.0 RCT of the various streams in parts
by weight Deasphalted oil 2 (stream .03)              9.9    14.5   45.1x
37.9[err]  30.9xx  [err] 30     [err] fraction of product (.24)
0.7    1.6    3.5    2.7    3.9    4.5 asphalt (4B) 520[err] vacuum residue
(.08) for the mixture (.30)-and 35.3 pbw 35
TABLE II Example No.                            1    2      3    4      5
6    7      8 Yield in parts by weight 40     Hydrocarbon oil distillates
22.2  23.0  43.2  51.2  49.4  45.1. -     - Deasphalted oil 1
37.3  36.4  44.3  42.0  42.0  42.3  22.0  - Deasphalted oil 2
-     -     -     -     -    -      40.2- 45 Deasphalted oil 3
-     -     -     -    -      -     -     62.2 Asphalt
40.2  38.1  5.0   5.0  5.0   5.0   37.8  37.8 50 55 60 65 9    



EP 0125709 B1 TABLE Ill Example No.                            1     2
3     4     5     6      7     8 (deasphalted oil 1     2.6   2.6   2.8
2.6   2.5  3.1   1.8 RCT,% by wt    deasphalted oil 2       -     -     -
-    -      -     8.2 deasphalted oil3     -     -     -     -     -      -
-     5.9 asphalt              38.0  39.7  45.1  37.9  27.4  44.7  39.5
39.5 10   V+Ni            (deasphalted oil 1     4.4   4.6   3.9   3.8
4.3  4.1   2.9   - content,         deasphalted oil 2     -     -     -
-     -     -     26   - ppmw             deasphalted oil 3     -     -
-     -     -     -     -     18 asphalt              387   409   360   347
281   356   411   411 15   Sulphur         (deasphalted oil 1     3.4   3.4
3.0   3.5   3.4  3.1   3.2   - content,         deasphalted oil 2     -
-     -     -     -     -     4.5   - % by wt          deasphalted oil 3
-     -     -     -     -     -     -     4.1 asphalt              7.1
7.4   6.6   8.3   5.8   6.5  7.2   7.2 20    The following applies to
Tables 1-III. The advantage of two-step solvent-deasphalting compared with
one-step solvent-deasphalting is apparent when comparing the results of
Examples 7 and 8. The advantage of the process according to the invention
compared with two-step solvent-deasphalting is apparent when comparing the
results of Examples 1-6 with those of Example 7. By subjecting the 25
deasphalted oil 2 to catalytic hydrotreatment, thermally or catalytically
cracking a distillation residue of the hydrotreated product and using a
distillation residue of the cracked product as a feed component for
solvent-deasphalting, (see Examples 1 and 2), it is ensured that the
deasphalted oil 2 is practically completely converted into valuable
hydrocarbon oil distillates and deasphalted oil 1. By subjecting the
asphalt to catalytic hydrotreatment using a distillation residue of the
hydrotreated 30 product as a feed component for solvent-deasphalting
optionally after the application of catalytic or thermal cracking and,
moreover, cracking the deasphalted oil 2 thermally or catalytically and
using a distillation residue of the cracked product as a feed component for
solvent-deasphalting (see Examples 3 and 4), it is ensured that a
substantial part of the asphalt is converted and the deasphalted oil 2 is
practically completely converted into valuable hydrocarbon distillates and
deasphalted oil 1. By thermally or catalytically cracking the deasphalted
oil 2, subjecting the distillation residue of the cracked product to
catalytic hydrotreatment and using the distillation residue of the
hydrotreated product as a feed component for solvent-deasphalting and,
moreover, subjecting the asphalt to catalytic hydrotreatment optionally
after thermal cracking and using a distillation residue of the hydrotreated
40 product as a feed component for solvent-deasphalting (see Examples 5 and
6), it is ensured that the asphalt is for a substantial part and the
deasphalted oil 2 is practically completely converted into valuable
hydrocarbon oil distillates and deasphalted oil 1. '   Claims 45     1. A
process for the production of deasphalted oils and hydrocarbon oil
distillates from asphaltenes- containing hydrocarbon mixtures, wherein an
asphaltenes-containing hydrocarbon mixture is separated by
solvent-deasphalting into a deasphalted oil and asphalt and wherein at
least one of the deasphalted oil and the asphalt is subjected to an
aftertreatment, characterized in that the asphaltenes-containing 50
hydrocarbon mixture is separated by two-step solvent-deasphalting into a
deasphalted oil 1 of high quality, a deasphalted oil 2 of lower quality and
an asphalt, that the deasphalted oil, 2 or the asphalt is converted by a
catalytic hydrotreatment into a product having a reduced RCT which is
separated by distillation into one or more distillate fractions and a
residual fraction, that the residual fraction is subjected to thermal or
catalytic cracking or used as a feed component for solvent-deasphalting and
the cracked product obtained is separated by distillation into one or more
distillate fractions and a residual fraction, which latter fraction is used
as a feed component for solvent-deasphalting, or that the deasphalted oil 2
is subjected to thermal or catalytic cracking and/or that the asphalt is
subjected to thermal cracking and that a distillation residue of the
cracked product(s) is converted by a catalytic hydrotreatment into a
product with a reduced RCT that is separated by distillation into one or
more distillate fractions and a residual fraction which is used as a feed
60 component for solvent-deasphalting. 2. A process according to claim 1,
characterized in that an asphaltenes-containing hydrocarbon mixture is
separated by two-step solvent-deasphalting into a deasphalted oil 1 of high
quality, a deasphalted oil 2 of lower quality and an asphalt, that the
deasphalted oil 2 is converted by catalytic hydrotreatment into a product
having a reduced RCT which is separated by distillation into one or more
distillate fractions and a 65 residual fraction that said residual fraction
is converted by thermal or catalytic cracking into a cracked 10    EP 0125
709 B1 TABLE III Example No.                            1      2     3
4     5     6     7     8 



(deasphalted oil 1     2.6   2.6   2.8   2.6   2.5  3.1   1.8 RCT, % by wt
deasphalted oil 2            -     -     -     -    -       8.2 deasphalted
oil 3    -     -      -     -     -     -     -     5.9 asphalt
38.0  39.7  45.1  37.9  27A  44.7  39.5  39.5 10   V+Ni
(deasphalted oil 1     4.4   4.6   3.9   3.8   4.3  4.1   2.9   - content,
deasphalted oil 2     -     -     -     -     -     -      26   - ppmw
) deasphalted oil 3     -     -     -     -     -     -     -      18
asphalt              387   409   360   347   281   356   411  411 15
Sulphur         (deasphalted oil 1      3.4   3.4   3.0   3.5   3.4  3.1
3.2   - content,         deasphalted oil 2     -     -     -     -      -
-     4.5   - % by wt          deasphalted oil 3     -     -     -
-     -      -     4.1 asphalt              7.1   7.4   6.6   8.3   5.8
6.5   7.2   7.2 20    The following applies to Tables 1-Ill. The advantage
of two-step solvent-deasphalting compared with one-step
solvent-deasphalting is apparent when comparing the results of Examples 7
and 8. The advantage of the process according to the invention compared
with two-step solvent-deasphalting is apparent when comparing the results
of Examples 1-6 with those of Example 7. By subjecting the 25 deasphalted
oil 2 to catalytic hydrotreatment, thermally or catalytically cracking a
distillation residue of the hydrotreated product and using a distillation
residue of the cracked product as a feed component for
solvent-deasphalting, (see Examples 1 and 2), it is ensured that the
deasphalted oil 2 is practically completely converted into valuable
hydrocarbon oil distillates and deasphalted oil 1. By subjecting the
asphalt to catalytic hydrotreatment using a distillation residue of the
hydrotreated 30 product as a feed component for solvent-deasphalting
optionally after the application of catalytic or thermal cracking and,
moreover, cracking the deasphalted oil 2 thermally or catalytically and
using a distillation residue of the cracked product as a feed component for
solvent-deasphalting (see Examples 3 and 4), it is ensured that a
substantial part of the asphalt is converted and the deasphalted oil 2 is
practically completely converted into valuable hydrocarbon distillates and
deasphalted oil 1. By thermally or catalytically cracking the deasphalted
oil 2, subjecting the distillation residue of the cracked product to
catalytic hydrotreatment and using the distillation residue of the
hydrotreated product as a feed component for solvent-deasphalting and,
moreover, subjecting the asphalt to catalytic hydrotreatment optionally
after thermal cracking and using a distillation residue of the hydrotreated
40 product as a feed component for solvent-deasphalting (see Examples 5 and
6), it is ensured that the asphalt is for a substantial part and the
deasphalted oil 2 is practically completely converted into valuable
hydrocarbon oil distillates and deasphalted oil 1. Claims 1. A process for
the production of deasphalted oils and hydrocarbon oil distillates from
asphaltenes- containing hydrocarbon mixtures, wherein an
asphaltenes-containing hydrocarbon mixture is separated by
solvent-deasphalting into a deasphalted oil and asphalt and wherein at
least one of the deasphalted oil and the asphalt is subjected to an
aftertreatment, characterized in that the asphaltenes-containing 50
hydrocarbon mixture is separated by two-step solvent-deasphalting into a
deasphalted oil 1 of high quality, a deasphalted oil 2 of lower quality and
an asphalt, that the deasphalted oil, 2 or the asphalt is converted by a
catalytic hydrotreatment into a product having a reduced RCT which is
separated by distillation into one or more distillate fractions and a
residual fraction, that the residual fraction is subjected to thermal or
catalytic cracking or used as a feed component for solvent-deasphalting and
the cracked product obtained is separated by distillation into one or more
distillate fractions and a residual fraction, which latter fraction 55 is
used as a feed component for solvent-deasphalting, or that the deasphalted
oil 2 is subjected to thermal or catalytic cracking and/or that the asphalt
is subjected to thermal cracking and that a distillation residue of the
cracked product(s) is converted by a catalytic hydrotreatment into a
product with a reduced RCT that is separated by distillation into one or
more distillate fractions and a residual fraction which is used as a feed
60 component for solvent-deasphalting. 2. A process according to claim 1,
characterized in that an asphaltenes-containing hydrocarbon mixture is
separated by two-step solvent-deasphalting into a deasphalted oil 1 of high
quality, a deasphalted oil 2 of lower quality and an asphalt, that the
deasphalted oil 2 is converted by catalytic hydrotreatment into a product
having a reduced RCT which is separated by distillation into one or more
distillate fractions and a 65 residual fraction that said residual fraction
is converted by thermal or catalytic cracking into a cracked    EP  0125
709  B1 product that is separated by distillation into one or more
distillate fractions and a residual fraction and that the latter residual
fraction is used as a feed component for solvent-deasphalting. 3. A process
as claimed in claim 2, characterized in that the residual fraction
separated from the product of the catalytic hydrotreatment is subjected to
thermal cracking and that the asphalt is used as a 5  feed component for
thermal cracking. 4. A process according to claim 1, characterized in that
an asphaltenes-containing hydrocarbon mixture 



is separated by two-step solvent-deasphalting into a deasphalted oil 1 of
high quality, a deasphalted oil 2 of lower quality and an asphalt, that the
asphalt is converted by catalytic hydrotreatment into a product having a
reduced RCT which is separated by distillation into one or more distillate
fractions and a residual 10 fraction and that the residual fraction is used
as a feed component for solvent-deasphalting or is converted by thermal or
catalytic cracking into a cracked product which is separated by
distillation into one or more distillate fractions and a residual fraction,
the latter residual fraction being used as a feed component for
solvent-deasphalting. 5. A process as claimed in claim 4, characterized in
that the residual fraction separated from the product of the catalytic
hydrotreatment is used as a feed component for solvent-deasphalting and
that the deasphalted oil 2 is converted by thermal or catalytic cracking
into a cracked product which is separated by distillation into one or more
distillate fractions and a residual fraction that is used as a feed
component for solvent-deasphalting. 20     6. A process as claimed in claim
4, characterized in that the residual fraction separated from the product
of the catalytic hydrotreatment is converted by thermal or catalytic
cracking into a cracked product, that the deasphalted oil 2 is used as a
feed component for thermal or catalytic cracking and that a distillation
residue of the thermally or catalytically cracked product is used as a feed
component for solvent-deasphalting. 25     7. A process according to claim
1, characterized in that an asphaltenes-containing hydrocarbon mixture is
separated by two-step solvent-deasphalting into a deasphalted oil 1 of high
quality, a deasphalted oil 2 of lower quality and an asphalt, that the
deasphalted oil 2 is subjected to thermal or catalytic cracking and/or that
the asphalt is subjected to thermal cracking, that a distillation residue
of the cracked product(s) is converted by a catalytic hydrotreatment into a
product with a reduced RCT that is separated by distillation into one or
more distillate fractions and a residual fraction and that the residual
fraction is used as a feed 30 component for solvent-deasphalting. 8. A
process as claimed in claim 7, characterized in that in the deasphalted oil
2 is thermally or catalytically cracked and that the asphalt is used as a
feed component for the catalytic hydrotreatment. 9. A process as claimed in
claim 7, characterized in that the deasphalted oil 2 is catalytically
cracked, 35 that the asphalt is thermally cracked and that the mixture of
the distillation residues of the cracked products is subjected to catalytic
hydrotreatment. 10. A process as claimed in one of claims 1-9,
characterized in that the feed used is a hydrocarbon mixture mainly boiling
above 350[err] and more than 35% by weight boiling above 520[err] and
having an RCT above 7.5% by weight. 40     11. A process as claimed in
claim 10. characterized in that the feed used is a residue obtained in the
vacuum distillation of an atmospheric distillation residue of a crude
mineral oil. 12. A process as claimed in any one of claims 1-11,
characterized in that the two-step solvent-deasphalting is carried out by
subjecting the feed in the first step to an extraction under mild
conditions in which it is separated into a deasphalted oil 1 and a "light"
asphalt and by subjecting the light 45 asphalt in the second step to a
second extraction in which it is separated into a deasphalted  oil 2 and
the final asphalt as by-product of the' process. 13. A process as claimed
in any one of claims 1-12, characterized in that the two-step
solvent-deasphalting is carried out by subjecting the feed in the first
step to an extraction under heavier conditions in which it is separated
into a deasphalted oil and a final asphalt as by-product of the process 50
and by separating the deasphalted oil in the second step into a deasphalted
oil 1 and a deasphalted oil 2. 14. A process as claimed in any one of
claims 1-13, characterized in that in the catalytic hydrotreatment for the
reduction of the RCT a catalyst is used containing at least one metal
chosen from the group formed by nickel and cobalt and at least one metal
chosen from the group formed by molybdenum and tungsten on a carrier
consisting more than 40% by weight of alumina. 55     15. A process as
claimed in claim 14, characterized in that in the catalytic hydrotreatment
for reduction of the RCT a catalyst is used containing the metal
combination nickel/molybdenum or cobalt/molybdenum on alumina as carrier.
16. A process as claimed in claim 14 or 15, characterized in that the feed
for the catalytic hydrotreatment has a vanadium+nickel content above 50
ppmw and that in the catalytic hydrotreatment 60 said feed is consecutively
contacted with two catalysts, the first of which is demetallization
catalyst consisting more than 80% by weight of silica and the second
catalyst is an RCT reduction catalyst as described in claim 14 or 15. 17. A
process as claimed in claim 16, characterized in that the demetallization
catalyst contains the metal combination nickel/vanadium on silica as
carrier. 65     18. A process as claimed in any one of claims 1-17,
characterized in that the catalytic hydrotreatment 11    *C   L  M   S* EP
0125 709 B1 is carried out at a temperature of from 350-450[err], a
pressure of from 75-200 bar, a space velocity of from 



0.1-2 g [err] and an [err]/feed ratio of from 500-2000 NI [err] 19. A
process as claimed in any one of claims 1-18, characterized in that the
catalytic hydrotreatment is carried out in such a manner that a product is
obtained the [err] fraction of which fulfils the following 5 requirements:
a) the RCT of the [err] fraction is less than 50% of the RCT of the stream
subjected to the catalytic hydrotreatment, and b) the quantity of
hydrocarbons boiling below [err] in the [err] fraction is less than 40% by
weight. 10 PatentansprOche 1. Verfahren zur Herstellung von
entasphaltierten Olen und Kohlenwasserstoff8ldestillaten aus
asphaltenhaltigen Kohlenwasserstoffmischungen, in welchem eine
asphaltenhaltige Kohlenwasserstoff- mischung durch
Losungsmittelentasphaltierung in ein entasphaltiertes 01 und Bitumen
aufgetrennt wird JS und in welchem mindestens eines, namlich das
entasphaltierte dl oder das Bitumen einer Nach- behandlung unterzogen wird,
dadurch gekennzeichnet, daR die asphaltenhaltige Kohlenwasserstoff-
mischung durch zweistufiges Losungsmittelentasphaltieren in ein
entasphaltiertes 01 1 von hoher Qualitat, in ein entasphaltieres 01 2 von
geringer Qualitat und ein Bitumen aufgetrennt wird, dal das entasphaltierte
01 2 oder das Bitumen durch katalytische Hydrobehandlung in ein Produkt mit
reduziertem RCT-Wert 20 umgewandelt wird, welches durch Destillation in
eine oder mehrere Destillatfraktion und in eine Ruckstandsfraktion
aufgetrennt wird, daR die Ruckstandsfraktion einer Warmecrackbehandlung
oder einer katalytischen Crackbehandlung unterworfen wird oder als
Zuspeisungskomponente fOr das Losungsmittel- entasphaltieren verwendet wird
und das gecrackte Produkt, das dabei erhalten wird, durch Destillation in
eine oder mehrere Destillatfraktionen und eine Ruckstandsfraktion
aufgetrennt wird, welchletztere als 25 Zuspeisungskomponente fMr das
Losungsmittelentasphaltieren benutzt wird, oder daB das entasphaltierte 01
2 einer Wirmecrackbehandlung oder einer katalytischen Crackbehandlung
unterworfen wird und/oder daR das Bitumen einer Wirmecrackbehandlung
unterworfen wird und daB ein DestillationsrOckstand des gecrackten
Produktes (der gecrackten Produkte) durch katalytische Hydrobehandlung in
ein Produkt mit einem reduzierten RCT-Wert umgewandelt wird, das durch
Destillation in eine oder mehrere Destillat- 30 fraktionen und eine
Ruckstandsfraktion aufgetrennt wird, welche als Zuspeisungskomponente fOr
das Losungsmittelentasphaltisren eingesetzt wird. 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, daR eine asphaltenhaltige
Kohlenwasserstoff- mischung durch zweistufiges Losungsmittelentasphaltieren
in ein entasphaltiertes 01 hoher Qualitat, ein entasphaltiertes dl 2
geringer Qualitat und emn Bitumen aufgetrennt wird, daR das entasphaltierte
01 2 35 durch katalytische Hydrobehandlung in sin Produkt mit einem
reduzierten RCT-Wert umgewandelt wird, welches durch Destillation in einer
oder mehrere Destillatfraktionen und eine Ruickstandsfraktion aufgetrennt
wird, daB die genannte Ruckstandsfraktion durch Warmecrackbehandlung oder
katalytische Crackbehandlung in ein gecracktes Produkt umgewandelt wird,
das durch Destillation in eine oder mehrere Destillatfraktionen und eine
Ruckstandsfraktion aufgetrennt wird und daR die Ruckstandsfraktion als 40
Zuspeisungskomponente fOr das L6sungsmittel entasphaltieren eingesetzt
wird. 3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daR die
Ruckstandsfraktion, die aus dem Produkt aus der katalytischen
Hydrobehandlung abgetrennt worden ist, einer Wirmecrackbehandlung
unterworfen wird und daR des Bitumen als Zuspeisungskomponente fur die
Warmecrackbehandlung verwendet wird. 45    4. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, daR eine asphaltenhaltige Kohlenwasserstoff-
mischung durch zweistuflges LOsungsmittelentasphaltieren in ein
entaspaltieres 61 1 hoher Qualitat, ein entasphaltiertes 61 2 geringer
Qualitit und ein Bitumen aufgretrennt wird, daR das Bitumen durch
katalytische Hydrobehandlung in ein Produkt mit einem reduzierten RCT-Wert
umgewandelt wird, welches durch Destillation in eine oder mehrere
Destillatfraktionen und eine Ruckstandsfraktion aufgetrennt wird 50 und daB
die Ruckstandsfraktion als Zuspeisungskomponente fur das
Losungsmittelentasphaltieren eingesetzt wird oder durch
Warmecrackbehandlung oder katalytische Crackbehandlung in ein gecracktes
Produkt umgewandelt wird, welches durch Destillation in eine oder mehrere
Destillatfraktionen und eine ROckstandsfraktion aufgetrennt wird, wobei die
letztere als Zuspeisungskomponente fMr das L6sungs- mittelentasphaltieren
verwendet wird. 5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB
die Ruckstandsfraktion, die von dem Produkt aus der katalytischen
Hydrobehandlung abgetrennt worden ist, als Zuspeisungskomponente fOr das
L6sungsmittelentasphaltieren eingesetzt wird und daR das entasphaltierte 01
2 durch Warmecrack- behandlung oder katalytische Crackbehandlung in ein
gecracktes Produkt umgewandelt wird, welches 60 durch Destillation in eine
oder mehrere Destillatfraktionen und eine ROckstandsfraktion aufgetrennt
wird, die als Zuspeisungskomponente fOr das LOsungsmittelentasphaltieren
singesetzt wird. 6. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB
die Ruckstandsfraktion, die aus dem Produkt auf der katalytischen
Hydrobehandlung abgetrennt worden ist, durch Warmecrackbehandlung oder
katalytische Crackbehandlung in ein gecracktes Produkt umgewandelt wird,
dag das entasphaltierte 65 01 2 als Zuspeisungskomponente fur die
Warmecrackbehandlung oder katalytische Crackbehandlung 12    



eingesetzt wird und daB ein Destillationsruckstand des durch
Wirmecrackbehandlung oder durch katalytische Crackbehandlung gecrackten
Produkts als Zuspeisungskomponente fur das Losungsmittelent- asphaltieren
verwendet wird. 7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB
eine asphaltenhaltige Kohlenwasserstoff- 5  mischung durch zweistufiges
Losungsmittelentasphaltieren in ein entasphaltiertes O1 1 von hoher
Qualitft und ein entasphaltiertes 01 2 von geginger Qualitat und ein
Bitumen auf getrennt wird, des das entasphaltierte 01 2 einer
Warmecrackbehandlung oder einer katalytischen Crackbehandlung unterworfen
wird.und/oder dal3 des Bitumen einer Warmecrackbehandlung unterworfen wird,
dal3 ein Distillations- ruckstand des gecrackten Produkts (der gecrackten
Produkte) durch katalytische Hydrobehandlung in ein 10 Produkt mit
reduziertem RCT-Wert umgewandelt wird, das durch Destillation in eine oder
mehrere Destillatfraktionen und eine Ruckstandsfraktion aufgetrennt wird,
und dal3 die Ruckstandsfraktion als eine Zuspeisungskomponente fOr das
Losungsmittelentasphaltieren verwendet wird. 8. Verfahren nach Anspruch 7,
dadurch gekennzeichnet, daB das entasphaltierte 01 2 einer 15
Warmecrackbehandlung oder einer katalytischen Crackbehandlung unterworfen
wird und daB das Bitumen als Zuspeisungskomponente fOr die katalytische
Hydrobehandlung eingesetzt wird. 9. Verfahren nach Anspruch 7, dadurch
gekennzeichnet, daR des entasphaltierte 01 2 katalytisch gecrackt wird, daB
des Bitumen durch Wirmecrackbehandlung gecrackt wird und dal3 die Mischung
der Destillationsruckstande des gecrackten Produktes einer katalytischen
Hydrobehandlung unterworfen wird. 20     10. Verfahren nach einem der
Anspruche 1 bis 9, dadurch gekennzeichnet, daB die verwendete Zuspeisung
eine Kohlenwasserstoffmischung ist, die hauptsachlich uber 3500C siedet und
von der mehr als 35 Gewichtsprozent einen Siedepunkt von uber 520PC
aufweist und einen RCT-Wert von mehr als 7,5 Gewichtsprozent hat. 11.
Verfahren nach Anspruch 10, dadurch gekennzeichnet, daB die eingesetzte
Zuspeisung ein 25 Ruckstand ist, der beu der Vakuumdestillation eines
Ruckstands aus der atmospharischen Destillation eines Rohmineralols
erhalten wird. 12. Verfahren nach den Anspruchen 1 bis 11, dadurch
gekennzeichnet, daR die zweistufige Losungsmittelentasphaltierung
durchgefuhrt wird, indem man die Zuspeisung in der ersten Stufe einer
Extraktion unter strengeren Bedingungen durchfuhrt, in welcher sie in ein
entasphaltiertes 01 1 und in ein 30 "leichtes" Bitumen aufgetrennt wird,
und indem man des leichte Bitumen in der zweiten Stufe ainer zweiten
Extraktion unterwirft, in welcher er in ein entasphaltiertes 01 2 und des
endgOltige Bitumen als Nebenprodukt des Verfahrens aufgetrennt wird. 13.
Verfahren nach einem der Anspruche 1 bis 12, dadurch gekennzeichnet, daB
des Zweistufen-Losungsmittelentasphaltieren derart durchgefuhrt wird, daB
man in der esten Stufe die Zuspeisung einer Extraktion unter strengeren
Bedingungen unterwirft, in welcher sie in ain entasphaltiertes 01 und ein
endgultiges Bitumen als Nebenprodukt der Verfahrens aufgetrannt wird und
indem man in der zweiten Stufe das entasphaltierte O1 in ein
entasphaltiertes O 1I und ein entasphaltiertes 01 2 auftrennt. 14.
Verfahren nach einem der Anspruche 1 bis 13, dadurch gekennzeichnet, daB
bei der katalytischen 40 Hydrobehandlung fOr die Reduktion des RCT-Wertes
ein Katalysator eingesetzt wird, der mindestens ein Metall ausgewAhit aus
der Gruppe, bestehend aus Nickel und Kobalt, und mindestens ain Metall
ausgewahit aus der Gruppe, bestehend aus Molybdin und Wolfram, auf einem
Triger enthilt, der zu mehr als 40 Gewichtsprozent aus Aluminiumoxid
besteht. 15. Verfahren nach Anspruch 14, dadurch gekennzeichnet, daB bei
der katalytischen Hydrobehandlung 45 fOr die Reduktion des RCT-Wertes ein
Katalysator verwendet wird, der die Metalikombination Nickel/ Molybdan oder
Kobalt/Molybdan auf Aluminiumoxid als Trager enthalt. 16. Verfahren nach
Anspruch 14 oder 15, dadurch gekennzeichnet, daR die Zuspeisung fur die
katalytische Hydrobehandlung einen Vanadium/Nickel-Gehalt uber 50
Gewichtsteile pro Million hat und dai3 bei der katalytischen
Hydrobehandlung die Zuspeisung nacheinander mit zwei Katalysatoren so
kontaktiert wird, wovon der erste ein Entmetallisierungskatalysator ist,
der zu mehr als 80 Gewichtsprozent aus Siliciumdioxid besteht, und der
zweite sin RCT-Reduktionskatalysator ist, wie in Anspruch 14 bzw. 15
beschrieben. 17. Verfahren wie in Anspruch 16 beansprucht, dadurch
gekennzeichnet, daB der Entmetallisierungs- katalysator die
Metalikombination NickelNanadium auf Siliciumdioxid als Triger enthalt. 55
18. Verfahren nach einem der AnsprOche 1 bis 17, dadurch gekennzeichnet,
dal die katalytische Hydrobehandlung bei einer Temperatur im Bereich von
350 bis 450C, einem Druck von 75 bis 200 bar, einer Raumgeschwindigkeit von
0,1 bis 2 g - 9-1 - h-1 und einem H2/Zuspeisung-Verhiltnis von 500 bis 2000
NI - kg-' durchgefihrt wird. 19. Verfahren nach einem der AnsprOche 1 bis
18, dadurch gekennzeichnet, daB die katalytische so Hydrobehandlung derart
durchgefuhrt wird, daB ein Produkt erhalten wird, dessen Cs'-Fraktion die
folgenden Bedingungen erfOllt: a) der RCT-Wert der Cs+-Fraktion liegt um
50% niedriger als der RCT-Wert des der katalytischen Hydrobehandlung
unterworfenen Stroms, und b) die Menge der unter 350C siedenden
Kohlenwasserstoffe in der C5s-Fraktion betragt weniger als 40 65
Gewichtsprozent. 13 



EP 0 125 709 B1 Revendications 1. Un procede de production d'huiles
dhsasphalt6es et de distillats d'huiles d'hydrocarbures a partir de
m6langes d'hydrocarbures contenant des asphaltenes, dans lequel un m6lange
d'hydrocarbures contenant 5 des asphaltenes est s6pare par desasphaltage au
solvant en une huile desasphaltee et en asphalte et au moins un des deux
produits de la separation, Ihuile desasphaltee et l'asphalte, est soumis a
un traitement ult6rieur, caract6ris6 en ce qua le m6lange d'hydrocarbures
contenant des asphaltenes est separe par d6sasphaltage au solvant en deux
etapes en une huile desasphaltee 1 de qualite superieure, une huile
desasphalt6e 2 de qualite inferieure et un asphalte, qua lMhuile
desasphaltee 2 ou l'asphalte est transforme 10 par un hydrotraitement
catalytique en un produit ayant un r6sidu Ramsbottom reduit qui est separ6
par distillation en une ou plusieurs fractions destillees et une fraction
r6siduelle, qua la fraction residuelle est soumise b un craquage thermique
ou catalytique ou utilisea comme constituant de la charge pour le
d6sasphaltage au solvant et le produit de craquage obtenu est separe par
distillation en une ou pluuieurs fractions distill6es et une fraction
r6siduelle, cette derniere fraction 6tant utilis6e comme constituant de la
15 charge pour le d6sasphaltage au solvant, ou qua l'huile desasphaltee 2
est soumise A un craquage thermique ou catalytique et/ou qua l'asphalte est
soumis a un craquage thermique et qu'un residu de distillation du ou des
produits de craquage est transforme par un hydrotraitement catalytique en
un produit ayant un residu Ramsbottom r6duit qui est separ6 par
distillation en une ou plusieurs fraction distill6es et une fraction
residuelle qui east utilisee comme constituant de la charge pour le
desasphaltage au solvant. 20    2. Un procede salon la revendication 1,
caracterise en ce qu'un melange d'hydrocarbures contenant des asphaltenes
est s6pare par d6sasphaltage au solvant en deux etapes en une huile
d6sasphalt6e 1 de qualite superieure, une huile d6sasphaltee 2 de qualite
inf6rieure et un asphalte, que l'huile desasphaltee 2 est transform6e par
hydrotraitement catalytique en un produit ayant un residu Ramsbottom r6diut
qui est separ6 par distillation en une ou plusieurs fractions distill6es et
une fraction r6siduelle, qua cette fraction 25 r6siduelle est transform6e
par craquage thermique ou catalytique en un produit de craquage qui est
s6pare par distillation en une ou plusieurs fractions distillees et une
fraction residuelle et qua cette derniere fraction r6siduelle est utilisee
comme constituant de la charge pour le despasphaltage au solvant. 3. Un
procede selon la revendication 2, caracteris6 an ce qua la fraction
residuelle s6par6e du produit de l'hydrotraitement catalytique est soumise
A un craquage thermique et qua l'asphalte est utilise comme 3o constituent
de la charge pour le craquage thermique. 4. Un proced6 salon la
revendication 1, caract6risO en ce qu'un melange d'hydrocarbures contenant
des asphaltenes est s6par6 par desasphaltage au solvant en deux 6tapes en
une huile d6sasphaltee 1 de qualite superieure, une huile desasphaltea 2 de
qualite inferieure et un asphalte, qua l'asphalte est transforme par
hydrotraitement catalytique an un produit ayant un r6sidu Ramsbottom reduit
qui east 35 s6par6 par distillation en une ou plusieurs fractions
distill6es at une fraction r6siduelle et qua la fraction r6siduelle est
utilis6e comme constituant de la charge pour le desasphaltage au solvant ou
est transform6e par craquage thermique ou catalytique en un produit de
craquage qui est s6pare par distillation en une ou plusieurs fractions
distillees et une fraction residuelle, cette derniere fraction residuelle
etant utilise6 comme constituent de la charge pour le desasphaltage au
solvant. 40    5. Un procede salon la revendication 4, caracterise en ce
que la fraction residuelle s6paree du produit de l'hydrotraitement
catalytique ast utilis6e comme constituent de la charge pour le
d6sasphaltage au solvant et qua l'huile d6sasphaltee 2 est transform6e par
craquage thermique ou catalytique en un produit de craquage qui est sdpare
par distillation an une ou plusieurs fractions distillees et une fraction
residuelle qui est utilisee comme constituant de la charge pour
d6sasphaltage au solvent. 45     6. Un proc6d6 salon la revendication 4,
caract6ris6 en ce qua la fraction r6siduelle s6paree du produit de
I'hydrotraitement catalytique est transformee par craquage thermique ou
catalytique en un produit de craquage, que l'huile desasphaltee 2 est
utilisea comme constituant d'une charge pour craquage thermique ou
catalytique et qu'un r6sidu de distillation du produit de craquage
thermique ou catalytique est utilis6 comme constituant de la charge pour
desasphaltage au solvant. 50    7. Un proced6 salon la revendication 1,
caracterise en ce qu'un melange d'hydrocarbures contenant des asphaltenes
est s6par6 par desasphaltage au solvant an deux etapes en une huile
desasphalt6e 1 de qualit6 sup6rieure, une huile d6sasphaltee 2 de qualite
inf6rieure et un asphalte, qua l'huile desasphalt6e 2 est soumise A un
craquage thermique ou catalytique et qua I'asphalte est soumis 3 un
craquage thermique, qu'un r6sidu de distillation du ou des produits de
craquage est transforme par un hydrotraitement s catalytique an un produit
ayant un r6sidu Ramsbottom reduit qui est separe par distillation en une ou
plusieurs fractions distillees et une fraction residuelle et qua la
fraction residuelle est utilisea comme constituant de la charge pour
desasphaltage au solvent. 8. Un procede selon la revendication 7,
caracterise en ce qua l'huile d6sasphalt6e 2 est craqu~e thermiquement ou
catalytiquement et qua l'asphalte est utilise comme constituent de la
charge pour 60 I'hydrotraitement catalytique. 9. Un procede salon la
revendication 7, caracterise en ce qua l'huile d6sasphaltee 2 est craquee
catalytiquement, qua I'asphalte est craque thermiquement et qua le melange
des residus de distillation des 



produits de craquage est soumis A un hydrotraitement catalytique. 65    10.
Un procede selon une des revendications 1-9, caracterise en ce qua la
charge utilisee est un 14    EP 0125 709 BI    *lc   L   n   s  * melange
d'hydrocarbures bouillant principalement au-dessus de 350C et dont une
proportion de plus de 35% en poids bout au-dessus de 5200C et ayant un
residu Ramsbottom de plus de 7,5% en poids. 11. Un proc6d6 selon la
revendication 10, caract6rise en ce que la charge utilisee est un residu
obtenu dans la distillation sous vide d'un residu de distillation
atmospherique d'une huile minerale brute. 5     12. Un proced6 selon l'une
quelconque des revendications 1-11, caract6ris6 en ce que le desasphaltage
au solvant en deux etapes est effectu6 en soumettant la charge dans la
premiere btape A une extraction dans des conditions moderees dans
lesquelles elle est separee en une huile desasphalt6e 1 et un asphalte
"l6ger" et en soumettant l'asphalte leger dans la deuxieme etape a une
seconde extraction dans laquelle il est s6pare en une huile d6sasphalt6e 2
et I'asphalte final comme sous-produit du proc6de. 10    13. Un proc6de
selon  'une quelconque des revendications 1-12, caracterise en ce que le
desasphaltage au solvant en deux 6tapes est effectue en soumettant la
charge dans la premiere etape a une extraction dans des conditions assez
s6veres dans lesquelles elle est separee en une huile d6sasphaltee et un
asphalte final comme sous-produit du proced6 et en separant l'huile
d6sasphaltee dans la deuxieme 6tape en une huile d6sasphalt6e 1 et une
huile d6sasphaltee 2. 15    14. Un proc6d6 selon lune quelconque des
revendications 1-13, caract6ris6 en ce que dans l'hydrotraitement
catalytique pour la r6duction du r6sidu Ramsbottom, on utilise un
catalyseur contenant au moins un m6tal choisi dans le groupe forme par le
nickel et le cobalt et au moins un metal choisi dans le groupe forme par le
molybdene- et le tungstene sur un support consistant en plus de 40% en
poids d'alumine. 20     15. Un proced6 selon la revendication 14,
caract6ris6 en ce que dans l'hydrotraitement catalytique pour la reduction
du r6sidu Ramsbottom, on utilise un catalyseur contenant la combinaison de
metaux nickel/molybdbne ou cobalttmolybdbne sur de l'alumine comme support.
16. Un procede selon la revendication 14 ou 15, caracteris6 en ce que la
charge pour l'hydrotraitement catalytique a une teneur en vanadium+nickel
de plus de 50 ppm en poids et qua dans l'hydrotraitement 25 catalytique
cette charge est mise successivement en contact avec deux catalyseurs, dont
le premier est un catalyseur de d6metallisation consistant A raison de plus
de 80% en poids en silice et le deuxieme catalyseur est un catalyseur de
r6duction du residu Ramsbottom tel que decrit dans la revendication 14 ou
15. 17. U.n proc6de selon la revendication 16, caracterise en ce que le
catalyseur de dem6tallisation 30 contient la combinaison de metaux
nickel/vanadium sur de la silice comme support. 18. Un proc6d6 selon lune
quelconque des revendications 1-17, caracteris6 en ce que l'hydro-
traitement catalytique est effectue a une temperature comprise entre 350 et
450C, une pression comprise entre 75 et 200 bars, une vitesse spatiale
comprise entre 0,1 et 2 g * g91  h-' et un rapport H2fcharge compris entre
500 et 2000 1 (TPN) * kg-1. 35     19. Un proced6 selon 'une quelconque des
revendications 1-18, caracterise en ce que l'hydro- traitement catalytique
est effectu6 d'une maniere telle que I'on obtienne un produit dont Ia
fraction Cs' remplit les conditions suivantes: a) le residu Ramsbottom de
la fraction Cs  est inferieur a 50% du residu Ramsbottom du courants soumis
a l'hydrotraitement catalytique et 40     b) la quantite d'hydrocarbures
bouillant au-dessous de 350C dans la fraction Cs' est inferieure A 40% en
poids. 45 50 55 60 65 15    


