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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an improved
process for deasphalting a residua feedstock by use of
a short vapor residence time process unit comprised of
a horizontal moving bed of fluidized and/or stirred hot
particles. The vapor phase product stream from said
process unit is passed to a soaker drum where a high
boiling fraction is separated and recycled to the process
unit after undergoing reactions causing molecular weight
growth. This reactive recycle using the soaker drum re-
sults in substantially improved qualities of the liquid prod-
ucts compared with what is achieved by once-through
residua deasphalting process alternatives.

BACKGROUND OF THE INVENTION

[0002] In a typical refinery, crude oils are subjected to
atmospheric distillation to separate lighter materials such
as gas oils, kerosenes, gasolines, straight run naphtha,
etc. from the heavier materials. The residue from the at-
mospheric distillation step is then distilled at a pressure
below atmospheric pressure. This later distillation step
produces a vacuum gas oil distillate and a vacuum re-
duced residual oil which often contains relatively high
levels of asphaltene molecules. These asphaltene mol-
ecules usually contain most of the Conradson Carbon
residue and metal components of the resid. They also
contain relatively high levels of heteroatoms, such as sul-
fur and nitrogen. Such feeds have little commercial value,
primarily because they cannot be used as a fuel oil be-
cause of ever stricter environmental regulations. They
also have little value as feedstocks for refinery process-
es, such as fluid catalytic cracking, because they produce
excessive amounts of gas and coke. Also, their high met-
als content leads to catalyst deactivation. Thus, there is
a great need in petroleum refining to upgrade residual
feeds to more valuable cleaner and lighter feeds.
[0003] There are a number of techniques used for re-
covering the lighter components from various asphaltic
petroleum residual feeds. Many such processes involve
the extraction of the lighter components with a deasphalt-
ing solvent such as propane, and thereafter separating
and recovering the lighter components from the solvent.
In U.S. Patent No. 2,950,244, a process for the extraction
of petroleum residue containing asphalt is disclosed. The
solvent utilized is a liquefied normally gaseous solvent,
such a propane, which is maintained at a temperature
between about 100°F and 200°F and at a pressure suf-
ficient to maintain the solvent in a liquid phase.
[0004] Variations of the deasphalting process using
propane, or similar short chain aliphatics as solvents, are
taught in U.S. Patent No. 2,669,538 to Yuraski et al.; U.
S. Patent No. 3,516,928 to King et al. issued June 23,
1970; U.S. Patent No. 4,017,383 to Beavon, issued April
12, 1977; and U.S. Patent No. 4,201,660 to Szosel, is-

sued May 6, 1980. King et al. additionally suggest that
carbon dioxide and ammonia, under certain circumstanc-
es are equivalent solvents to the lower alkanes, alkenes,
and their halogenated derivatives.
[0005] While propane is often used in conventional sol-
vent deasphalting operations, other solvents have been
suggested. For example, in U.S. Patent No. 4,054,512,
an asphalt-containing mineral oil is deasphalted by con-
tacting the oil with liquid hydrogen sulfide. The use of
liquid neopentane, at a temperature between 0°F and
250°F, taught in U.S. Patent No. 3,334,043. Also, in U.
S. Patent No. 2,337,448, heavy residual oil is deasphalt-
ed by a solvent selected from the group consisting of
ethane, ethylene, propane, propylene, butane, butylene,
isobutane, and mixtures thereof.
[0006] U.S. Patent No. 4,191,639 to Audeh et al teach-
es a process wherein hydrocarbon oils, such as residual
petroleum oils, are deasphalted and demetallized by con-
tact with a liquid mixture of at least two of the components
selected from hydrogen sulfide, carbon dioxide, and pro-
pane.
[0007] Also, US Patent 5,714,056 teaches a process
for deasphalting residua in a short vapor contact time
thermal process unit comprised of a horizontal moving
bed of fluidized hot particles. This is a once through proc-
ess whereby the removal of feed contaminants is limited
to what can be achieved in a single pass. There is no
suggestion of separating a high boiling fraction from the
vapor product fraction and recycling it to the reaction
zone.
[0008] While solvent deasphalting has met with com-
mercial success, there is nevertheless a continuing need
in the art for deasphalting processes which result in high-
er liquid yields and improved liquid product quality than
solvent deasphalting. There is also a need in the art for
improved processes capable of deasphalting an asphalt-
containing residual feedstock without the use of a sol-
vent.

SUMMARY OF THE INVENTION

[0009] In accordance with the present invention there
is provided a process for deasphalting an asphalt-con-
taining feedstock in a deasphalting process unit com-
prised of:

(i) a heating zone wherein solids containing carbon-
aceous deposits are received from a stripping zone
and heated in the presence of a heating gas which
may contain oxygen for partial combustion purpos-
es;

(ii) a short vapor residence time reaction zone con-
taining a horizontal moving bed of fluidized and/or
stirred hot solids recycled from the heating zone and
feed, which reaction zone is operated at a tempera-
ture from about 450°C to about 700°C and operated
under conditions such that the solids residence time
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and the vapor residence time are independently con-
trolled, which vapor residence time is less than about
5 seconds, and which solids residence is from about
5 to about 60 seconds; and

(iii) a stripping zone through which solids having car-
bonaceous deposits thereon are passed from the
reaction zone and wherein lower boiling additional
hydrocarbon and volatiles are recovered with a strip-
ping gas;
which process comprises:

(a) feeding the residua feedstock to the short
vapor residence time reaction zone wherein it
contacts the hot solids thereby resulting in high
Conradson Carbon components and metal-con-
taining components being deposited onto said
hot solids, and a vaporized fraction;

(b) separating the vaporized fraction from the
solids; and

(c) passing the solids to said stripping zone
where they are contacted with a stripping gas,
thereby removing volatile components there-
from;

(d) passing the stripped solids to a heating zone
where they are heated to an effective tempera-
ture that will maintain the operating temperature
of the reaction zone;

(e) recycling hot solids from the heating zone to
the reaction zone where they are contacted with
fresh feedstock;

(f) passing the vaporized fraction from step (b)
above to a soaker drum where it is quenched to
produce a vapor fraction boiling less than about
450-600°C and a high boiling fraction conden-
sate having an initial boiling point in the range
of about 450-600°C;

(g) providing sufficient residence time and reac-
tor severity in the soaker drum to permit molec-
ular weight growth reactions to occur;

(h) recycling said high boiling fraction to the short
vapor contact time reaction zone; and

(i) recovering the vapor fraction having a lower
concentration of contaminants from step (h) as
disclosed in claim 1.

[0010] In a preferred embodiment of the present inven-
tion, steam, C4 minus gas, or both, is injected into the
soaker drum to maintain the solids in suspension and to
strip out lower boiling range products.

[0011] In another preferred embodiment of the present
invention the soaker drum is operated at increased pres-
sure and temperature to reduce reaction time and there-
fore the soaker drum size.
[0012] In a preferred embodiment of the present inven-
tion, the particles of the short contact time reaction zone
are fluidized and/or stirred with the aid of a mechanical
means.
[0013] In another preferred embodiment of the present
invention, stream, C4 minus gas, or both are injected into
the vaporized fraction upstream of the soaker drum to
reduce the partial pressure of the C5 plus hydrocarbon
to condense the high boiling fraction as per step (f) at a
temperature which is lower than its initial boiling point of
about 450-600°C.
[0014] In another preferred embodiment of the present
invention polymerization initiators are present in the
soaker drum to increase reaction rates.
[0015] In yet another preferred embodiment of the
present invention the soaker drum can include a mechan-
ical mixing device providing the advantages of self-clean-
ing to minimize coke deposits and to achieve substan-
tially plug flow reaction conditions of the liquid phase.

BRIEF DESCRIPTION OF THE FIGURE

[0016] The sole figure hereof is a schematic flow plan
of a non-limiting preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Residua feedstocks which are upgraded in ac-
cordance with the present invention are those petroleum
fractions boiling above about 380°C, preferably above
about 540°C, more preferably above about 560°C. Non-
limiting examples of such fractions include vacuum
resids, atmospheric resids, heavy and reduced petrole-
um crude oil; pitch; waste oils; asphalt; bitumen; solvent
deasphalter residue; and tar sand oil. It is understood
that such resids may also contain minor amounts of lower
boiling material. These feedstocks cannot be fed in sub-
stantial quantities to refinery process units, such as FCC
units, because they are typically high in Conradson Car-
bon and they usually contain an undesirable amount of
metal-containing components. Conradson Carbon resi-
dues will deposit on the FCC cracking catalyst and cause
excessive deactivation. Metals, such as nickel and va-
nadium will also deactivate the catalyst by acting as cat-
alyst poisons. Such feeds will typically have a Conradson
Carbon content of at least 5 wt.%, generally from about
5 to 50 wt.%. As to Conradson Carbon residue, see
ASTM Test D189-165.
[0018] Residuum feedstocks are upgraded in accord-
ance with the present invention in a short vapor residence
time process unit which is comprised of a heating zone,
a short vapor residence time horizontal fluidized and/or
stirred bed reaction zone and a stripping zone. Reference
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is now made to the sole figure hereof wherein a residual
feedstock which is high in Conradson Carbon and/or met-
al-components is fed via line 10 to one or more short
vapor residence time reaction zone 1 which contains a
horizontal moving bed of fluidized and/or stirred hot sol-
ids. It is preferred that the solids in the short vapor resi-
dence time reactor are fluidized and/or stirred with as-
sistance of mechanical means. The reactor may be
stripped by use of a stripping gas, such as steam, or C4
minus gas, or by the vapors resulting from the vaporiza-
tion of a fraction of the feed-stock. It is preferred that the
mechanical means be a self cleaning mechanical mixing
system characterized as having a relatively high radial
mixing efficiency with only minor amounts of axial back-
mixing. Such a mixing system acts like a plug flow system
with a flow pattern which ensures that the residence time
is nearly equal for all particles. The most preferred me-
chanical mixer is the mixer referred to by Lurgi AG of
Germany as the LR-Mixer or LR-Flash Coker which was
originally designed for processing oil shale, coal, and tar
sands. The LR-Mixer consists of two or more horizontally
oriented rotating screws which mix the feed and hot solids
while stirring and transporting the mixture through the
reactor. Although it is preferred that the solid particles be
coke particles, they may be any other suitable refractory
particulate material. Non-limiting examples of such other
suitable refractory materials include those selected from
the group consisting of silica, alumina, zirconia, magne-
sia, mullite, synthetically prepared or naturally occurring
material such as pumice, clay, kieselguhr, diatomaceous
earth, bauxite, and the like. It is within the scope of the
present invention that the solids be inert or have catalytic
properties. The solids will preferably have an average
particle size of about 40 microns to 2,000 microns, more
preferably from about 200 microns to about 1000 mi-
crons.
[0019] The feedstock is contacted with the hot solids
at a temperature from about 450°C to about 700°C, pref-
erably from about 500°C to 600°C, more preferably from
about 520°C to 600°C. When this happens, a substantial
portion of the high Conradson Carbon and metal-con-
taining components will deposit on the hot solid particles
in the form of high molecular weight carbon and metal
moieties. The remaining portion will be vaporized on con-
tact with the hot solids. The residence time of vapor prod-
ucts in reaction zone 1 will be an effective amount of time
so that substantial secondary cracking does not occur.
This amount of time will typically be less than about 5
seconds, preferably less than about 2 seconds. The res-
idence time of solids in the reaction zone will be from
about 5 to 60 seconds, preferably from about 10 to 30
seconds. One novel aspect of the present invention is
that the residence time of the solids and the residence
time of the vapor products, in the reaction zone, are in-
dependently controlled. Most fluidized bed processes are
designed so that the solids residence time, and the vapor
residence time cannot be independently controlled, es-
pecially at relatively short vapor residence times. It is

preferred that the short vapor residence time process
unit be operated so that the ratio of solids to feed be from
about 30 to 1 to 3 to 1, preferably about 5 to 1. It is to be
understood that the precise ratio of solids to feed will
primarily depend on the heat balance requirement of the
short vapor residence time reaction zone and the tem-
perature of the solids. Associating the oil to solids ratio
with heat balance requirements is within the skill of those
having ordinary skill in the art, and thus will not be elab-
orated herein any further. A minor amount of the feed-
stock will deposit on the solids in the form of combustible
carbonaceous material. Metal components will also de-
posit on the solids. Consequently, the vaporized portion
will be substantially lower in both Conradson Carbon and
metals when compared to the original feed.
[0020] The vaporized fraction is passed via line 11 to
soaker drum 2 which is maintained at effective conditions
so that the highest boiling materials are condensed out.
Typically these conditions will include controlled quench-
ing of the vapor fraction just below the dewpoint. The
condensate is maintained in the soaker drum for an ef-
fective amount of time and reaction severity to initiate
polymerization to coke precursors. A quench stream can
also be passed into soaker drum via line 21. The quench
stream will typically be an oil stream ranging from naph-
tha (C5/150°C) to residuum stream (550°C+). Preferred
quench streams are fractionator bottoms having a boiling
range of 300°C to 700°C. Coke or polymerization initia-
tors which include those selected from the group consist-
ing of elemental sulfur, peroxides, and spent cracking
catalysts can be added to the soaker drum via line 19.
Steam, C4 minus, air, or a mixture thereof, can also be
used in the soaker drum to increase reaction rates, strip
lower boiling components, and to keep the solids sus-
pended in a slurry. In addition, the soaker drum may be
continuously cleaned by mechanical means to minimize
coke deposits.
[0021] The soaker drum is operated at effective tem-
peratures and residence times to initiate coking reac-
tions, but not to the extent that coke deposits significantly
build-up in the soaker drum. Conditions include temper-
atures from about 350°C to about 520°C, preferably from
about 400°C to about 450°C and residence times of from
about 1 to 60 minutes, preferably from about 5 to 30 min-
utes, depending on the feed properties and desired feed
decontamination rates. Proper use of the soaker drum
will selectively condense only the highest boiling vapor
products and produce a pre-polymerized heavy oil which
is recycled to reaction zone 1 via line 9. This will result
in an increased metals rejection rate from about 90% for
once-through to 95% or greater with extinction recycle.
Use of the soaker drum also enables increased rejection
of other feed contaminants, such as Conradson Carbon,
sulfur, and nitrogen. Thus, the resulting liquid product
quality is substantially improved and of higher value as
feed to refinery conversion processes.
[0022] The vapor fraction from soaker drum 2 is passed
via line 14 to cyclone 20 where most of the entrained
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solids, or dust, are removed. The dedusted vapors are
then passed to quench zone 13 via line 24 where the
vapors are reduced to temperatures below which sub-
stantial thermal cracking occurs. This temperature will
preferably be below about 450°C, more preferably below
about 340°C. Solids, having carbonaceous material de-
posited thereon, are passed from reaction zone 1 via line
15 to the bed of solids 17 in stripper 3. The solids pass
downwardly through the stripper and past a stripping
zone at the bottom section where any remaining volatiles,
or vaporizable material, are stripped from the solids with
use of a stripping gas, preferably steam, introduced into
the stripping zone via line 16. Stripped vapor products
pass upwardly in stripper vessel 3 to quench zone 13
where a light product is removed overhead via line 28.
The light product will typically be a 550°C minus product
stream. A 550°C plus stream will also be collected from
the quench zone via line 26. The stripped solids are
passed via line 18 to heater 4 which contains a heating
zone. The heating zone is operated in an oxidizing gas
environment, preferably air, at an effective temperature.
That is, at a temperature that will meet the heat require-
ments of the reaction zone. The heating zone will typically
be operated at a temperature of about 40°C to 200°C,
preferably from about 50°C to 175°C, more preferably
from about 50°C to 120°C in excess of the operating tem-
perature of reaction zone 1. It is understood that preheat-
ed air can be introduced into the heater. While some car-
bonaceous residue will be burned from the solids in the
heating zone, it is preferred that only partial combustion
take place so that the solids, after passing through the
heater, will have value as a fuel. Excess solids can be
removed from the process unit via line 50. Flue gas is
removed overhead from heater 4 via line 40. The flue
gas is passed through a cyclone system 36, 39, and 38
to remove most solid fines. Dedusted flue gas will be
passed to a co-boiler for waste heat recovery (not
shown), scrubbed to remove contaminants and particu-
lates, and passed to atmosphere. The hot inert solids are
then recycled via lines 12 to thermal zone 1.

Claims

1. Process for deasphalting an asphalt-containing
feedstock in a deasphalting process unit comprised
of:

(i) a heating zone (4) wherein solids containing
carbonaceous deposits are received from a
stripping zone (3) and heated in the presence
of a heating gas which may contain oxygen for
partial combustion purposes;
(ii) a short vapor residence time reaction zone
(1) containing a horizontal moving bed of stirred
hot solids recycled from the heating zone and
feed, which reaction zone is operated at a tem-
perature from 450 to 700 ° C and under condi-

tions such that the solids residence time and the
vapor residence time are independently control-
led, which vapor residence time is less than 5
seconds, and which solids residence is from 5
to 60 seconds; and
(iii) a stripping zone (3) through which solids hav-
ing carbonaceous deposits thereon are passed
from the reaction zone and wherein lower boiling
additional hydrocarbon and volatiles are recov-
ered with a stripping gas;
which process comprises:

(a) feeding the asphalt-containing feed-
stock to the short vapor residence time re-
action zone (1) wherein it contacts the flu-
idized and/or stirred hot solids thereby re-
sulting in high Conradson Carbon compo-
nents and metal-containing components
being deposited onto said hot solids, and a
vaporized fraction;
(b) separating the vaporized fraction from
the solids; and
(c) passing the solids to said stripping zone
(3) where they are contacted with a stripping
gas, thereby removing volatile components
therefrom;
(d) passing the stripped solids to a heating
zone (4) where they are heated to an effec-
tive temperature that will maintain the oper-
ating temperature of the reaction zone;
(e) recycling hot solids from the heating
zone to the reaction zone where they are
contacted with fresh feedstock;
characterized in that said process further
comprises:
(f) passing the vaporized fraction from step
(b) above to a soaker drum (2) operating at
a temperature of from 350 to 520 °C and
residence time of from 1 to 60 minutes
where it is quenched to produce a vapor
fraction boiling less than 450-600 °C and a
high boiling condensate having an initial
boiling point in the range of 450 to 600 °C,
to permit molecular weight growth reactions
to occur;
(g) recycling said high boiling fraction from
the soaker drum (2) to the short vapor res-
idence time reaction zone (1); and
(h) recovering the vapor fraction having a
lower concentration of contaminants from
step (g).

2. The process of claim 1, wherein the residua feed-
stock is selected from the group consisting of vacu-
um resids, atmospheric resids, heavy and reduced
petroleum crude oil; pitch; waste oils; asphalt; bitu-
men; solvent desphalter residue, and tar sand oil.
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3. The process of claim 2, wherein the residua feed-
stock is a vacuum resid.

4. The process of claim 1, wherein the soaker drum is
operated at a pressure from 1 to 10 bar.

5. The process of claim 4, wherein the soaker drum is
operated at a temperature of 400 to 450 °C and a
pressure of 1 to 3 bar.

6. The process of claim 1, wherein polymerization ini-
tiators are added to the soaker drum to increase re-
action rates.

7. The process of claim 6, wherein the polymerization
initiators are selected from the group consisting of
elemental sulfur, peroxides, spent catalyst, coke par-
ticles, and air.

8. The process of claim 1, wherein steam, C4 minus,
air, or mixtures thereof, is injected into the soaker
drum to maintain the solids in slurry suspension and
to strip out lower boiling products.

9. The process of claim 1, wherein steam, C4 minus
gas, or mixtures thereof, is added to the vaporized
fraction from the short residence time reaction zone
to reduce its partial pressure in the soaker drum_
and allow condensation of a higher boiling fraction.

Patentansprüche

1. Verfahren zum Entasphaltieren eines asphalthalti-
gen Einsatzmaterials in einer Entasphaltierverfah-
rensanlage mit:

(i) Heizzone (4), in die Feststoffe, die kohlen-
stoffhaltige oder kohlenstoffartige Ablagerun-
gen aufweisen, aus einer Strippzone (3) aufge-
nommen und in Gegenwart von Heizgas, das
Sauerstoff zu Zwecken der partiellen Verbren-
nung enthalten kann, erhitzt werden,
(ii) Reaktionszone mit kurzer Dampfverweilzeit
(1) mit horizontalem Bewegtbett von aus der
Heizzone rückgeführten Feststoffen und Ein-
satzmaterial, wobei die Reaktionszone bei einer
Temperatur von 450 bis 700 °C und unter sol-
chen Bedingungen betrieben wird, dass die
Feststoffverweilzeit und die Dampfverweilzeit
unabhängig voneinander gesteuert werden, wo-
bei die Dampfverweilzeit weniger als 5 Sekun-
den beträgt und wobei die Feststoffverweilzeit
5 bis 60 Sekunden beträgt, und
(iii) Strippzone (3), durch die Feststoffe mit koh-
lenstoffhaltigen oder kohlenstoffartigen Ablage-
rungen darauf aus der Reaktionszone geführt
werden und in der niedriger siedender zusätzli-

cher Kohlenwasserstoff und flüchtige Verbin-
dungen mittels Strippgas gewonnen werden,
wobei das Verfahren umfasst:

(a)Einspeisen des asphalthaltigen Einsatz-
materials in die Reaktionszone mit kurzer
Dampfverweilzeit (1), in der es mit den ver-
wirbelten und/oder gerührten heißen Fest-
stoffen in Kontakt kommt, was somit dazu
führt, dass sich Komponenten mit hohem
Koksrückstand nach Conradson und me-
tallhaltige Komponenten auf den heißen
Feststoffen ablagern, und einer verdampf-
ten Fraktion,
(b) Abtrennen der verdampften Fraktion von
den Feststoffen und
(c) Führen der Feststoffe in die Strippzone
(3), in der sie mit Strippgas in Kontakt ge-
bracht werden, wodurch flüchtige Kompo-
nenten daraus entfernt werden,
(d) Führen der gestrippten Feststoffe in
Heizzone (4), in der sie auf eine wirksame
Temperatur, welche die Betriebstempera-
tur der Reaktionszone aufrechterhält, er-
hitzt werden,
(e)Rückführen von heißen Feststoffen, aus
der Heizzone in die Reaktionszone, in der
sie mit frischem Einsatzmaterial in Kontakt
gebracht werden,
dadurch gekennzeichnet, dass das Ver-
fahren ferner umfasst:
(f)Führen der verdampften Fraktion aus
dem obigen Schritt (b) zu Ausgleichstrom-
mel (2), die bei einer Temperatur von 350
bis 520 °C und einer Verweilzeit von 1 bis
60 Minuten betrieben wird, in der sie ge-
quencht wird, um eine bei weniger als 450
bis 600 °C siedende Dampffraktion und ein
hochsiedendes Kondensat mit einem An-
fangssiedepunkt von 450 bis 600 °C zu pro-
duzieren, um es zu erlauben, dass Moleku-
largewichtanwachsreaktionen stattfinden,
(g) Rückführen der hochsiedenden Fraktion
aus der Ausgleichstrommel (2) in die Reak-
tionszone mit kurzer Dampfverweilzeit (1),
und
(h) Gewinnen der Dampffraktion mit niedri-
gerer Konzentration an Verunreinigungen
aus Schritt (g).

2. Verfahren nach Anspruch 1, bei dem das Rückstand-
seinsatzmaterial ausgewählt ist aus der Gruppe be-
stehend aus Vakuumrückständen, atmosphäri-
schen Rückständen, schwerem Erdöl und Erdöl mit
vermindertem Petroleumgehalt, Teer, Abfallölen,
Asphalt, Bitumen, Rückstand aus einer Lösungsmit-
telentasphaltieranlage und Teersandöl.

9 10 



EP 1 194 498 B1

7

5

10

15

20

25

30

35

40

45

50

55

3. Verfahren nach Anspruch 2, bei dem das Rück-
staucheinsatzmaterial ein Vakuumrückstand ist.

4. Verfahren nach Anspruch 1, bei dem die Ausgleich-
strommel bei einem Druck von 1 bis 10 bar betrieben
wird.

5. Verfahren nach Anspruch 4, bei dem die Ausgleich-
strommel bei einer Temperatur von 400 bis 450 °C
und einem Druck von 1 bis 3 bar betrieben wird.

6. Verfahren nach Anspruch 1, bei dem der Ausgleich-
strommel Polymerisationsinitiatoren zugesetzt wer-
den, um die Reaktionsgeschwindigkeiten zu erhö-
hen.

7. Verfahren nach Anspruch 6, bei dem die Polymeri-
sationsinitiatoren ausgewählt sind aus der Gruppe
bestehend aus elementarem Schwefel, Peroxiden,
verbrauchtem Katalysator, Kokspartikel und Luft.

8. Verfahren nach Anspruch 1, bei dem Dampf, C4 mi-
nus, Luft oder Mischungen davon in die Ausgleich-
strommel eingegeben wird, um die Feststoffe in Auf-
schlämmungssuspension zu halten und niedriger-
siedende Produkte auszustrippen.

9. Verfahren nach Anspruch 1, bei dem Dampf, C4 mi-
nus-Gas oder Mischungen davon zu der verdampf-
ten Fraktion aus der Reaktionszone mit kurzer Ver-
weilzeit gegeben werden, um deren Partialdruck in
der Ausgleichstrommel zu vermindern und die Kon-
densation einer höhersiedenden Fraktion zu erlau-
ben.

Revendications

1. Procédé de désasphaltage d’une charge contenant
de l’asphalte dans une unité de traitement de désas-
phaltage composée de :

(i) une zone de chauffage (4) dans laquelle des
matières solides contenant des dépôts carbo-
nés sont reçues depuis une zone d’épuisement
(3) et chauffées en présence d’un gaz de chauf-
fage qui peut contenir de l’oxygène à des fins
de combustion partielle ;
(ii) une zone de réaction à court temps de rési-
dence de vapeur (1) contenant un lit mobile ho-
rizontal de matières solides chaudes agitées re-
cyclées depuis la zone de chauffage et une char-
ge, laquelle zone de réaction est exploitée à une
température de 450 à 700 °C et dans des con-
ditions telles que le temps de résidence des ma-
tières solides et le temps de résidence de la va-
peur sont contrôlés indépendamment, lequel
temps de résidence de la vapeur est inférieur à

5 secondes, et lequel temps de résidence des
matières solides est de 5 à 60 secondes ; et
(iii) une zone d’épuisement (3) à travers laquelle
des matières solides ayant des dépôts carbonés
sur elles sont acheminées depuis la zone de
réaction et dans laquelle des hydrocarbures
supplémentaires à point d’ébullition inférieur et
des composants volatils sont récupérés avec un
gaz d’épuisement ;
lequel procédé comprend :

(a) l’introduction de la charge contenant de
l’asphalte dans la zone de réaction à court
temps de résidence de vapeur (1) dans la-
quelle elle entre en contact avec les matiè-
res solides chaudes fluidisées et/ou agitées
pour donner ainsi naissance à des compo-
sants à indice de Conradson élevé et des
composants contenant des métaux étant
déposés sur lesdites matières solides chau-
des, et une fraction vaporisée ;
(b) la séparation de la fraction vaporisée des
matières solides ; et
(c) l’acheminement des matières solides
jusqu’à ladite zone d’épuisement (3) où el-
les sont mises en contact avec un gaz
d’épuisement, pour en retirer ainsi les com-
posants volatils ;
(d) l’acheminement des matières solides
épuisées jusqu’à une zone de chauffage (4)
où elles sont chauffées jusqu’à une tempé-
rature efficace qui maintiendra la tempéra-
ture de fonctionnement de la zone de
réaction ;
(e) le recyclage des matières solides chau-
des de la zone de chauffage à la zone de
réaction où elles sont mises en contact avec
une charge fraîche ;
caractérisé en ce que ledit procédé com-
prend en outre :
(f) l’acheminement de la fraction vaporisée
issue de l’étape (b) au-dessus d’un matu-
rateur (2) fonctionnant à une température
de 350 à 520 °C et un temps de résidence
de 1 à 60 minutes où elle est refroidie rapi-
dement pour générer une fraction de vapeur
bouillant à moins de 450-600 °C et un con-
densat à point d’ébullition élevé ayant un
point d’ébullition initial de 450 à 600 °C, pour
permettre à des réactions d’augmentation
du poids moléculaire de se produire ;
(g) le recyclage de ladite fraction à point
d’ébullition élevé du maturateur (2) à la zone
de réaction à court temps de résidence de
vapeur (1) ; et
(h) la récupération de la fraction de vapeur
ayant une concentration inférieure de con-
taminants issue de l’étape (g).
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2. Procédé de la revendication 1, dans lequel la charge
résiduaire est choisie dans le groupe constitué par
les résidus sous vide, les résidus atmosphériques,
le pétrole brut lourd et réduit ; le brai ; les huiles
usagées ; l’asphalte ; le bitume ; le résidu du désas-
phaltage au solvant, et le pétrole extrait des sables
bitumineux.

3. Procédé de la revendication 2, dans lequel la charge
résiduaire est un résidu sous vide.

4. Procédé de la revendication 1, dans lequel on fait
fonctionner le maturateur à une pression de 1 à 10
bar.

5. Procédé de la revendication 4, dans lequel on fait
fonctionner le maturateur à une température de 400
à 450 °C et une pression de 1 à 3 bar.

6. Procédé de la revendication 1, dans lequel des ini-
tiateurs de polymérisation sont ajoutés au matura-
teur pour accroître les vitesses de réaction.

7. Procédé de la revendication 6, dans lequel les ini-
tiateurs de polymérisation sont choisis dans le grou-
pe constitué par le soufre élémentaire, les peroxy-
des, un catalyseur épuisé, les particules de coke, et
l’air.

8. Procédé de la revendication 1, dans lequel de la va-
peur d’eau, des fractions en C4 et moins, de l’air, ou
des mélanges de ceux-ci sont injectés dans le ma-
turateur pour maintenir les matières solides en sus-
pension épaisse et pour extraire les produits à point
d’ébullition inférieur.

9. Procédé de la revendication 1, dans lequel de la va-
peur d’eau, des gaz en C4 et moins, ou des mélan-
ges de ceux-ci sont ajoutés à la fraction vaporisée
provenant de la zone de réaction à court temps de
résidence pour réduire sa pression partielle dans le
maturateur et permettre la condensation d’une frac-
tion à point d’ébullition supérieur.
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