
0159140 Description This invention relates to the upgrading of heavy crude
oils, and more particularly to a process for rendering such crudes suitable
as feed for conventional refinery processes such as fluid catalytic
cracking, hydrotreating 5  and coking. Oxidation/deasphalting and mild
coking/in-situ deasphalting are refinery processes that are individually
known to be suitable for demetalizing heavy crude oils. U.S. Patent
4,379,747 for example, describes demetalation/deasphalting in coal
liquefaction processes, and U.S. Patents 4,358,361 and 4,089,771 describe
processes in which residual oil fractions are coked following conventional
demetalation. 10   . The present invention is based on the observation that
the combination of oxidation/mild coking/in-situ phalting offers several
advantages. For example, it is a continuous process that gives higher
levels of .,, metalation than mild coking/in-situ deasphalting while
producing less rejected material than oxidation/deasphalting. This is of
particular significance since heavy crudes will be a more abundant source
of fuel in the future because light crude supplies are decreasing.
Therefore, demetalation and upgrading of heavy 15  crudes prior to
downstream processing will become more and more a necessity if such
materials are to be used in conventional refinery systems. The present
invention therefore provides a process for upgrading heavy crude oil which
comprises oxidizing the crude oil in a first stage to produce an oxidized
oil containing from 0.5 to 3.0 weight % combined oxygen, subjecting the
oxidized oil to mild coking at a temperature of 400 to 480 C, under a
pressure of 1800 to 3550 kPa 20  and at a liquid hourly space velocity of 3
to 5, allowing the coked product to settle for a period of time of 0.1 to 3
hours, and recovering a product of reduced metal content. According to the
invention, the removal of metals from heavy crude oils is significantly
improved by means of a process comprising oxidation/mild coking/in-situ
deasphalting resulting in upgraded crude with high levels of demetalation
and low solids rejection. 25    Heavy crude oils which generally have
metals contents of 70 ppm or more are especially suitable as feeds for the
process of the invention. The first stage of the process may be carried out
in any suitable oxidizer reactor capable of operating within the
conventional parameters, preferably at a temperature of 200 to about [err];
an air pressure of 750 to 2200 kPa; an air flow rate of 170 to 720 NIJ/I;
and a LHSV of 1 to 5. The oxidizer is usually packed with sand (for good
mixing) or an oxidation catalyst such as V205. Other suitable catalysts
include the oxides and sulfides- of cobalt, nickel, iron and molybdenum,
and alumina and mixtures thereof. After oxidation the heavy crude oil
contains from 0.5 to 3 weight percent combined oxygen and is then ready for
the second stage of the process, the mild coking step. The coking unit
operates at a temperature of 400 to [err] and preferably 450 to [err], a
pressure of 1800 to 35  3550 kPa and preferably about 2850 kPa, and LHSV of
3 to 5, preferably about 4. After the oxidized crude has undergone the mild
coking, it passes into the settler where the residence time ranges from 0.1
to 3 hours. The light hydrocarbons present in the crude plus any
cracking-generated hydrocarbons provide the in-situ deasphalting in the
settler. Approximately 9% of mildly coked product becomes the settler lower
phase and is removed as pitch which contains most of the nickel and
vanadium impurities. 40    The upper phase in the settler is demetalized by
up to about 90% when the oxidized heavy crude is processed in accordance
with the invention, while untreated heavy crude is demetalized only by
about [err]. The following Example illustrates the invention. 46 EXAMPLE An
Arab Heavy Crude having the following elemental analysis: C
83.3 % H                   11.8 % N                    0.16 % 0
0.1 % S                    2.89 % 55   Ni                  18.6 ppm V
57.1 was subjected first to oxidation in a trickle bed reactor over a
V2051A1203 catalyst at [err] and LHSV 2 in admixture with flowing air under
a pressure of 1480 kPa. The process produced a gas make of 1 %, the
material 60  balance was 98 % and then oxidized oil product contained 1.77
% oxygen. The oxidized oil was then subjected to mild coking and
deasphalting under the conditions set out below. For comparison, a sample
of the same Arab Heavy Crude that had not been treated to oxidation, was
subjected to the same mild coking/deasphalting procedure. 85 



2    0159140 Mild Coking/Deasphalting Arab        Oxidized Arab Heavy Crude
Heavy Crude 5  Temperature, C            465              465 Pressure, kPa
2860            2860 Feed rate, LHSV             4                4 Settler
residence ti  -  minutes             30               30 10       products
were obtained in the following yields and had the following properties:
Arab        Oxidized Arab Heavy Crude     Heavy Crude 15  Upper phase,
weight %      87.3            89.8 Lower phase, weight %       8.7
9.0 Gas, weight %              4.0              1.2 (before coking) Ni
content, ppm             4.6              2.5      (18.6) 20  V content,
ppm              13.0              6.0     (57.1) Toluene insolubles, %
-               0.1     (0.1) Demetalation, %           76.8
88.8 As can be seen from the data given above, considerably greater
demetalation occurs in the process of the 25  invention compared to a
process in which the crude feed is not subjected to initial oxidation
treatment. Claims 30 1. A process for upgrading heavy crude oil which
comprises oxidizing the crude oil in a first stage to produce an oxidized
oil containing from 0.5 to 3.0 weight % combined oxygen, subjecting the
oxidized oil to mild coking at a temperature of 400 to 480C. under a
pressure of 1800 to 3550 kPa and at a liquid hourly space velocity of 3 to
5. allowing the coked product to settle for a period of time of 0.1 to 3
hours, and recovering a product of 35  reduced metal content. 2. A process
according to claim 1, wherein the crude oil is oxidized at a temperature of
200 to 270C, under an air pressure of 750 to 2200 kPa, at an air flow rate
of 170 to 720 NI/I and a liquid hourly space velocity of 1 to S. 40
Patentansprfiche 1. Verfahren zur Qualitatsverbesserung von schwerem Rohol,
welches das Oxidieren des Roh6les in einer 45  ersten Stufe, um ein
oxidiertes Ol zu erzeugen, dos von 0.5 bis 3 Gew.-%b kombinierten
Sauerstoff enthilt. des Unterziehen des oxidierten Ols einem milden Kochen
bei einer Temperatur von 400 bis 4800C bei einem Druck von 1800 bis 3550
kPa und bei einer st~indlichen Flussigkeits-Raum-Geschwindigkeit von 3 bis
5, das Absetzen des gekochten Produktes wahrend eines Zeitraumes von 0,1
bis 3 Stunden und die Ruckgewinnung eines Produktes mit reduziertem
Metallgehalt umfatt. 2. Verfahren nach Anspruch 1, worin das Rohol bei
einer Temperatur von 200 bis 2700 C, bei einem Luftdruck von 750 bis 2200
kPa, einer Luftstromungsmenge von 170 bis 720 NI/I und einer stundlichen
Flussigkeits-Raum- Geschwindigkeit von 1 bis 5 oxidiert wird. 55
Revendications 1.- Un procede d'amilioration de la qualite d'une huile
brute lourde qui consiste a oxyder l'huile brute dans une premiere 6tape
pour produire une huile oxydee contenant de 0,5 a 3,04 en poids d'oxyg6ne
combine, a 60  soumettre l'huile oxydee A un cokage modere a une
temperature de 400 a 4800 C. sous une pression de 1 800 i 3 550 kPa et a
une vitesse spatiale horaire liquide de 3a5, 6  laisser le produit ayant
ete soumis au cokage decanter pendant une pbriode de temps de 0.1 i 3
heures et a rocupirer un produit A teneur en metal r6duite. 2.- Un procedb
selon la revendication 1, dans lequel l'huile brute est oxydbe a une
temperature de 200 A 270 C, sous une pression dWeir de 750 A 2 200 kPa,
avec un debit d'air de 170 a 720 NI/I et i une vitesse spatiale 65  horaire
liquide de 1 a 5. 3  



0159140 Mild Coking/Deasphalting    A           O         A Arab
Oxidized Arab                            *    ._ Heavy Crude     Heavy
Crude 5  Temperature, C             465             465 Pressure, kPa
2860             2860 Feed rate. LHSV              4               4
Settler residence ti;  minutes                30               30 10 t
products were obtained in the following yields and had the following
properties: Arab        Oxidized Arab Heavy Crude     Heavy Crude 15
Upper phase, weight 9b      87.3            89.8 Lower phase, weight %b
8.7             9.0 Gas, weight OM               4.0             1.2
(before coking) Ni content, ppm              4.6             2.5
(18.6) 20  V content, ppm               13.0             6.0      (57.1)
Toluene insolubles, /        -                0.1     (0.1) Demetalation, %
78.8            88.8 As can be seen from the data given above, considerably
greater demetalation occurs in the process of the 25  invention compared to
a process in which the crude feed is not subjected to initial oxidation
treatment. ' Claims 307 1. A process for upgrading heavy crude oil which
comprises oxidizing the crude oil in a first stage to produce an oxidized
oil containing from 0.5 to 3.0 weight 4b combined oxygen, subjecting the
oxidized oil to mild coking at a temperature of 400 to 4800 C, under a
pressure of 1800 to 3550 kPa .and at a liquid hourly space velocity of 3 to
5, allowing the coked product to settle for a period of time of 0.1 to 3
hours, and recovering a product of 35  reduced metal content. 2. A process
according to claim 1, wherein the crude oil is oxidized at a temperature of
200 to 2700 C, under an air pressure of 750 to 2200 kPa, at an air flow
rate of 170 to 720 NI/I and a liquid hourly space velocity of 1 to 5. 40
PatentanspruOche 1. Verfahren zur Qualititsverbesserung von schwerem Roh6l,
welches das Oxidieren des Roh6les in einer 45  ersten Stufe, um ein
oxidiertes 01 zu erzeugen, das von 0,5 bis 3 Gew.-% kombinierten Sauerstoff
enthilt. des Unterziehen des oxidierten Ols einem milden Kochen bei einer
Temperatur von 400 bis 480 C be! einem Druck von 1800 bis 3550 kPa und bei
einer stuindlichen Fltissigkeits-Raum-Geschwindigkeit von 3 bis 5, das
Absetzen des gekochten Produktes wihrend eines Zeitraumes von 0,1 bis 3
Stunden und die Ruckgewinnung eines Produktes mit reduziertem Metallgehalt
umfagt. 2. Verfahren nach Anspruch 1, worin das Roh6l bei einer Temperatur
von 200 bis 2700 C. bei einem Luftdruck von 750 bis 2200 kPa, einer
Luftstromungsmenge von 170 bis 720 NI/I und einer stundlichen
Flussigkeits-Raum- Geschwindigkeit von 1 bis 5 oxidiert wird. 55
Revendications 1.- Un procede d'am6lioration de la qualite d'une huile
brute lourde qui consiste a oxyder I'huile brute dans une premiere etape
pour produire une huile oxydee contenant de 0,5 a 3,0qb en poids d'oxygene
combine, a 60  soumettre l'huile oxydee A un cokage moderb A une
temperature de 400 A 4800 C, sous une pression de 1 800 a 3 550 kPa et a
une vitesse spatiale horaire liquide de 3 a 5, A laisser le produit ayant
6te soumis au cokage dbcanter pendant une pbriode de temps de 0.1 a 3
heures et A r6cup6rer un produit a teneur en metal reduite. 2.- Un procedb
salon la revendication 1, dans lequel I'huile brute est oxydbe a une
temperature de 200 a 2700C, sous une pression d'air de 750 i 2 200 kPa,
avec un dbbit d'air de 170 a 720 NI/i et a une vitesse spatiale 65  horaire
liquide de I a 5. 3    


