
EP 0 399 592 B1 Description This invention relates to a process for
hydrotreating a hydrocarbon oil, more particularly to a process for
hydrotreating or hydrofining a hydrocarbon oil contaminated with suspended
solid materials and dissolved met- 5   allic compounds, such as petroleum
oils, tar sand oils, shale oils, etc. In the hydrotreatment of hydrocarbon
oils, such as petroleum oils, tar sand oils, shale oils, etc., extensive
use has been made of fixed bed reactors. The continuous operation of these
reactors is often governed by such factors as the life of the catalyst
packed in the reactor and the difference in pressure at the inlet and the
outlet of the reactor (pressure drop). 10  The pressure drop in a reactor
is attributable to various causes, one of which is a suspended solid
material, more particularly a metallic suspended material such as scale
contained In feedstocks, being deposited on the packed particles, causing
blocking of a void and inhibition of the flow of oil and gas and so leading
to pressure drop. In general, suspended solid materials present in
feedstocks associated with petroleum refining include those originally
contained in crude oils, precipitates formed during storage of oils in a
tank, scalped scales in 15  piping, etc. They can usually be removed with a
backwash filter having a mesh opening of about 25 [err] (mi- crons) prior
to the Introduction of the oils Into a reactor. However, not all reactors
are equipped with such filters. Furthermore, even if a backwash filter is
used, suspended solid materials of less than 25 [err] (microns) in size
present in feedstocks as well as scales formed subsequently in pipes, heat
exchangers, heating furnaces, and the like will be fed to the reactor and
deposited on the packed particles, thus generating a pressure drop. 20
Alternatively, pressure drop may be caused by the plugging of the packed
particles with a reaction material. Such reaction materials may include gum
substances formed from unsaturated compounds and also com- pounds
containing iron, vanadium, nickel, carbon, sodium, and the like, which are
precipitated and deposited on the packed particles during the
hydrotreatment process. Various steps have been taken to prevent pressure
drops depending on the causes thereof. 25  Where suspended solid materials,
such as fine particles of scale contained in feedstock, are the cause,
wide- spread use has been made of a method whereby a graded guard bed
capable of trapping these solid materials is provided on the inlet side of
the reactor. More particularly. British Patent Application No. 2 108 003
discloses a packed bed reactor comprising: (a) a first guard bed which
extends at least 7,62 cm in the direction of flow and contains particles
having a diameter of at least 0,95 cm, (b) a second guard bed which extends
at least 30  25,4 cm in the direction of flow and contains particles having
a diameter within the range of from 0,48 to 0,79 cm, and (c) a bed
containing particles having a diameter of less than 0,32 cm. There is a
method of preventing pressure drop caused by organometallic compounds of
vanadium, nickel, e tc. by packing a demetallization catalyst in a packed
bed front, incorporating the metal compounds into the pores of that
catalyst, and preventing a deposition of the metals onto the subsequent
hydrogenation catalyst 35  particles until the demetallization catalyst is
deactivated. However, a drawback to this method is that because of the high
reactivity of the dissolved iron compound it is attended with preferred
deposition on the exterior surfaces of the demetallization catalyst, thus
plugging the inlet of the catalyst pores and so leading to a rapid loss of
catalyst activity. Further, the iron, vanadium, nickel, etc. compounds
deposited on the exterior surfaces of the demetallization catalyst bring
about coalescence of the catalyst particles, causing undesired depositions
40  on the subsequent hydrogenation catalyst particles as well as
interstitial plugging of the catalyst beds, which results in pressure drop.
Several methods have been proposed to prevent the plugging of catalyst beds
by such metal, e.g. Iron, compounds, e.g. ever increasing the catalyst
particle size to the upstream side to widen the interstices between
adjacent catalyst particles In a manner similar to that mentioned above in
connection with suspended solid materials. Another method involves
gradually increasing the catalyst activity from zone to 45  zone, as
disclosed In British Patent Application No. 1 298 905. Japanese Patent LOP
Publication No. 89793/1987 (published on April 24,1987) discloses a
hydrotreating proc- ess in which a catalyst containing 0,2 to 3 wt.% of a
metal oxide, supported on a porous inorganic carrier, and 



having a pore volume of 0,4 to 1,5 ml/g and a catalyst bed void fraction of
more than 55%, Is packed In a reactor in an amount of 1 to 5%, calculated
on the total amount of catalyst. 50   For the purpose of removing
organo-metallic compounds from hydrocarbon feeds United States Patent No.
2902429 discloses catalyst particles the carrier of which has a surface
area below 15 m2/g and pores having diameters greater than 10 nm and in
some cases greater than 50 nm. For the purpose of removing organic iron
compounds United States Patent No. 3 947 347 discloses porous inert
particles having an average pore diameter in the range of from 100 to 1000
nm (1000 to 10000A) and a 55  surface area in the range of from 1 to 20
[err]/g. United States Patent No. 4 510 263 discloses a wheel-shaped
catalyst to increase voids, thus preventing cat- alyst beds from being
plugged even when suspended solid materials are deposited on the catalyst
particles. In general, both suspended solid materials such as scales, etc.
and dissolved metallic compounds are to 2    EP 0399592 B1 be found in
hydrocarbon oils such as petroleum oils, etc., especially in heavy-duty
oils. The prior art processes will give satisfactory removal of one of
these contaminants, but not of the two. Therefore, it is an object of the
present invention to provide a hydrotreatment process for the efficient
removal of both suspended solid ma- 5   terials and dissolved metallic
compounds from hydrocarbon oils containing same. The invention relates to a
process for hydrotreating a hydrocarbon oil contaminated with suspended
solid ma- terials and dissolved metallic compounds, comprising the
contacting at an elevated temperature in the pres- ence of hydrogen of the
oil with porous inorganic oxide particles having a surface area of 1
[err]/g or less and a pore volume of at least 0,1 ml/g in pores having a
diameter of at least 10 [err] (microns). 10      The surface area, pore
size distribution, and pore volume of the particles employed in the process
of the present invention can be readily measured by the mercury intrusion
method and calculated. As said above, the particles employed must have a
surface area of 1 [err]/g or less, preferably of 0,01 to 0,7 [err]/g, and a
pore volume of at least 0,1 ml/g, preferably of at least 0,15 ml/g, in
pores having a diameter of at least 10 [err] (microns). The maximum pore
diameter will generally be 1000 [err] (microns), preferably 200 [err] 15
(microns). The pore volume can also be identified bythe waterabsorption
capacity as measured by a technique defined in JIS R2205. The water
absorption capacity is from about 10 to 70 wt.%. The shape of the particles
employed is not critical and may take the form of spheres, hollow tubes,
wheels, quadrulobes, etc. Preferably, the particle size is such that the
greatest dimension ranges from 1 mm to 5 cm. The particles em- 20 ployed
have a small surface area and are extra macropore. Therefore, it is
presumed that most if not all of the scale and deposited metal will be
incorporated into their interior. Consequently, with little or no metal
deposits ending up on the exterior surfaces of the particles coalescence of
the particles leading to pressure drop will not readily occur. Depending on
the nature of the feed it may be desirable ornotforthe porous particles to
be previously provided 25 with one or more catalytically active metals. For
instance, when the principal concern is to remove suspended solid
particles, catalytically active metals may be dispensed with, since the
porous particles, in particular alu- mina, will still effect at least
partial demetallization (i.e., removal of dissolved metallic compounds) in
the ab- sence of catalytically active metals. In general, however, and in
particular if the feed contains dissolved iron compounds, it will be
advantageous to provide the porous particles with catalytically active
metals. This em- 30 bodiment is especially preferred for the hydrotreatment
of unsaturated components-rich hydrocarbon oils, since, because of their
mild hydrogenation activity, it is assumed that the catalytically active
metals cause at least partial hydrogenation of said unsaturated components,
thus precluding rapid gum and/or coke forming 



reactions. Porous inorganic oxide particles to be used in the process
according to the invention include alumina, sil- 35 ica, silica-alumina,
silica-magnesia, magnesia, titania, etc. which are commercially available,
e.g. SA 5218, 5239, and 5205 ex Norton Company and AL-S73 ex Fujimi
Corporation, Japan. Preference is given to alumina particles. Suitable
analytically active metals are those which are commonly used for
hydrotreating catalysts. They include the metals of Groups VA, VIA, and
VIII, such as V, Mo, W, Co, Ni, and Fe. 40 Supporting the active metals may
be by means of any known method, for instance by spray impregnation of the
porous inorganic oxide particles with a solution of nickel nitrate and
ammonium molybdate dissolved in ammonia. The impregnated particles are
dried for 1 to 10 hours at [err] to [err] and calcined in a rotary kiln for
0,5 to 6 hours at [err] to 700C to convert the metal salts into the oxide
form. The particles are subjected to a sulphiding treatment prior to being
used to convert the metals into the sulphided form. The amount of sup- 45
ported active metals ranges from 0,1 to 5 wt.%, based on the finished
particles and calculated as oxides. In actual practice it is difficult to
employ more than 5 wt.% of the supported active metals, since the surface
area of the oxide particles is 1 [err]/g or less. As stated above, it will
often be advantageous to employ porous particles which have previously been
pro- vided with catalytically active metals, in particularwhen feeds
containing dissolved iron compounds are treated 50  according to the
process of the invention. However, if it is possible to have low
demetallization activity at the initial process stage, it is quite feasible
to start out with the present porous particles per se and allow metal
components originating from the metal compounds dissolved in the feed to be
deposited thereon, thus letting the hydrogenation and the demetallization
activity in the particles thus formed build up with time. For such an
embodiment heavy feeds containing dissolved iron compounds in combination
or not with dissolved vana- 55   dium compounds are most preferred.
Conventional hydrotreatment conditions are employed in the process of the
present invention, e.g. a re- action temperature of [err] to [err], a total
pressure of 2 to 250 kg/cm2, a hydrogen pressure of 2 to 200 kg/cm2 and a
hydrogen/feed oil ratio of 1 to 2000 NI/l. When the sole concern is to
remove suspended solid materials and dissolved metallic compounds from 3
EP 0 399 592 B1 the feed, the reactor may be loaded with the presently
described porous particles only. Further, the porous particles may be used
in conjunction with conventional hydrotreating catalysts, such as
hydrodemetallization, hydroconversion, hydrodesulphurization, and/or
hydrodenitrogenation catalysts. In the 5   practice of this embodiment the
porous particles may be packed as a guard bed at the inlet side of the
reactor, i.e. upstream of the conventional hydrotreating catalyst, and
replace, at least in part, hitherto used materials such as alumina balls.
The amount of such a guard bed will in general be in the range of from 0,1
to 20% by volume, preferably of from 0,1 to 5% by volume, based on the
volume of the reactor. The exact amount will normally depend on the nature
of the feed, more particularly on its content of suspended solid materials
and 10  dissolved metallic compounds. It goes without saying that, when
used in too great an amount, the porous par- ticles may impair overall
process efficiency, since the hydrotreatment activity they display, if any,
is far lower by comparison than that of the conventional hydrotreating
catalysts with which they are used in conjunction. The skilled man will
readily appreciate that in reactors operating with two or more beds of
conventional hydro- treating catalysts the present porous particles may
also be employed in the zones separating said two or more 15  beds of
conventional hydrotreating catalysts. Among the many advantages of the
process according to the invention are: 



(i) Efficient removal of suspended solid materials originally present in
the feed. (ii) Efficient removal also of suspended solid materials passed
through when a backwash filter is used. (iii) Efficient removal of scales
(e.g. Iron and carbon scales) generated in pipes and heat exchangers. 20
(iv) A controlled rate of demetallization due to the surface area of the
porous particles not exceeding 1 m2/g. As a result, plugging of the pores
is avoided and activity maintained over long periods of time. (v)
Coalescence of the porous particles occurs hardly if at all, as a result of
which problems such as mal- distribution of the oil flow and pressure drop
are avoided over long periods of time. The invention will be further
illustrated by the following examples, In which the water absorption
capacity 25  was measured in accordance with a method for the determination
of apparent porosity-water absorption ca- pacity and specific gravity of
refractory brick as defined by JIS R2205. Pore size distribution was
measured using the mercury Intrusion method. To this end an Autopore 9200
apparatus of Micrometrics Co., Ltd. was used, employing a mercury surface
tension of 480 dyne/cm at [err] and a contact angle of [err]. The pore di-
ameter range measurable by this apparatus is from about 4 nm to about 300
[err] (microns), the surface area 30  being calculated from the data
obtained by the mercury intrusion method. In the examples reference will be
made to the following drawings In which: Fig. 1 is a graph illustrating the
change in pressure at the inlet of the reactor relative to the time on
stream; Fig. 2A is a graph illustrating the distribution, as determined by
X-ray microanalysis, of vanadium and Iron on the cross-section of a spent
porous particle used according to the process of the invention (catalyst 35
A); Fig. 2B is a graph illustrating the distribution, as determined by
X-ray microanalysis, of vanadium and iron on the cross-section of catalyst
B, which is a catalyst outside the invention's scope. EXAMPLE 1 40
Tosupport 1,0% byweightof molybdenum oxide [err] and 0,5% byweight of
nickel oxide (NiO)on porous alumina beads (diameter of 5 mm; Bead AL-S73 of
Fujimi Corporation) 10,2 g of molybdenum trioxide and 20,0 g of nickel
nitrate hexahydrate were dissolved in 31 cm3 of 25% aqueous ammonia to make
up an impregnation solution of which the volume had been adjusted with
water to make it correspond to the water absorption ca- 45  pacity of the
carrier. One kg of the carrier was impregnated with the impregnation
solution. The material was allowed to stand for 30 minutes, after which it
was dried for 3 hours at [err]. Next, the dried material was calcined In a
rotary kiln for 2 hours at [err] to prepare Catalyst A having a surface
area of 0,39 [err]/g, a water absorption capacity of 30,8%, and a pore
volume of 0,21 ml/g in pores with a pore diameter of at least 10 [err]
(microns). Microscopic observation of the exterior surface of the particles
indicated that the maximum pore 50  diameter of the catalyst was about 400
to 500 [err] (microns). EXAMPLE 2 Pressure drop was investigated for
Catalyst A of Example 1 and a commercial Catalyst B, use being made 55   of
an atmospheric residual oil. The commercial Catalyst B (KFR-30 of Nippon
Ketjen Co., Ltd.) was a hydro- desulphurizing and demetallizing catalyst
for residual oil and Is outside the scope of the present Invention. It
contained 8,9% by weight of [err] and 2,3% by weight of NiO and had a
surface area of 191 ml/g, a water absorption capacity of 71,0%, and a pore
volume of not more than 0,01 ml/g in pores with a pore diameter of at least
10 [err] (microns), as determined by the mercury intrusion method. 4    EP
0 399 592 B1 In Reactors X and Y, which have an inner diameter of 2 cm,
were packed 100 ml of the commercial Catalyst B each. In the upper portion
(the inlet side for feedstock oils) of Reactor X were packed 5 ml of
Catalyst A to 



be used according to the process of the present invention, in that of
Reactor Y were packed, for comparative 5   purposes, 5 ml of alumina balls
free of pores and having a diameter of 5 mm. The total volume of Catalyst A
in Reactor X was 4,7%. The catalysts were then presulphided by being
contacted with a light gas oil (LGO), which was spiked with 2,5% byweightof
dimethyl disulphide (DMDS), under the following conditions: a hydrogen/oil
ratio of 1000 NL/l, an LHSV (liquid hourly space velocity) of 1,0 [err],
and a hydrogen pressure of 135 kg/[err], with the temperature 10 being
increased from [err] to 320C over a period of 14 hours. The feedstock was
then switched to Iranian heavy atmospheric residual oil, the properties of
which are listed below: density               1,0002 g/ml viscosity at
[err]     13050 [err]/s (13050 cSt) sulphur               3,49 wt.% 15
carbon                 84,36 wt.% hydrogen              10,86 wt.% vanadium
215 ppm nickel                68 ppm iron                  11 ppm 20
carbon residue (CCR)    15 wt.% The feed gas used was pure hydrogen and the
reaction conditions were as follows: pressure:             135 kg/[err]
LHSV:                 0,8 [err] hydrogen/oil ratio:   700 Nl/l 25  reaction
temperature:    the temperature was increased from [err] to [err] over a
period of 8 days and subsequently maintained at [err]. The operation was
such that, when pressure drop occurred, the inlet pressure was increased to
maintain the outlet pressure of the reactor at 135 kg/[err]. Catalyst
activity and pressure drop observed at 10, 15, and 26 days on stream are
given In Table 1; the change in inlet pressure is shown in Fig. 1. The
product oils were 30 found to have an iron concentration of less than 1
ppm, which is the detection limit using the fluorescence X- raymethod. In
the reference ReactorY increased pressure drop was observed from 13 days on
stream onward. At 25 days on stream a vacuum gas oil was then passed
through the reactor to wash the packed material. Thus the pressure drop at
25 days on stream was found to be lower than that of the previous day. 35
40 45 50 55 5    EP 0399592 B1 Table 1 Time on stream (days)          10
15               26 Reactor                    X       Y       X        Y
X        Y 10         Reaction temperature [err]                       420
420      420      420     420      420 LHSV ([err])                0,806
0,801   0,807   0,801   0,806   0,801 Inlet pressure 



15         (kg/[err])                    135    135      135     148
135     138 Outlet pressure (kg/[err])                   135    135
135      135     135      135 Pressure drop 20         (kg/[err])
0      0        0      13        0       3 % Desulphurization          89
88      85       86      83       83 % Demetallization*          88      89
85       85      82       83 * Demetallization was calculated on the basis
of the analytical values 25         of nickel and vanadium. As is shown In
Table 1 and Fig. 1, Reactor X, which contained Catalyst A according to the
process of the 30  present invention could be operated without pressure
drop for 29 days, unlike the reference Reactor Y, which contained prior art
alumina balls. On withdrawal of the spent catalysts from the two reactors
on completion of the run no solidification of the catalyst was observed in
Reactor X, whereas the catalyst at the upper portion of the reference
reactor had solidified slightly. The distribution of vanadium and iron in
spent Catalyst A from Reactor X and spent Catalyst 35   B from ReactorYwas
investigated by X-ray microanalysis, the results being shown in Figs.
2A-2B. With regard to commercial Catalyst B it was found that Iron had
deposited on the exterior surface of the particles and to depths of about
100 [err] (microns) from the surface. In Catalyst Aused according to the
process of the present invention the iron-containing compounds were found
to have diffused and to have deposited as deep down as the particle centre.
The concentration of iron deposited on Catalyst A also was higher than that
on Catalyst B. 40  As shown in Fig. 1, washing of ReactorY with a vacuum
gas oil after 25 days resulted in a temporary reduction in pressure drop.
However, immediately afterwards pressure drop again manifested itself. It
is suspected that such pressure drop is caused by highly condensed
hydrocarbon compounds, which could be washed out with a vacuum gas oil, and
also by metal sulphides that could not be washed out, such as iron sulphide
deposited on the particles, and scales. 45 EXAMPLE 3 An extruded and
calcined alumina carrier was pulverized to alumina dust (fine powder). The
particle size distribution of the alumina dust determined using a Laser
Micronsizer 7000 S of Seishin Enterprise was as fol- 50  lows: less than
192 [err] (microns): 100%; less than 96 [err] (microns): 71%; less than 64
[err] (microns): 46%; and less than 16 [err] (microns): 9,1 %; with an
average particle diameter of 70 [err] (microns). 100 g of the dust were
suspended in 2,51 of water. A wire mesh was arranged on a tripod and on It
was placed a pipe having an inside diameter of 10 cm and a length of 30 cm.
The pipe was packed with 21(2245 g) of AL-S73 beads (3 mm in diameter,
Fujimi Corporation) 55  dried at [err]. The beads had a surface area of
0,39 [err]/g, a water absorption capacity of 31%, and a pore volume of 0,20
ml/g in pores with a pore diameter of at least 10 [err] (microns). The
above-described suspension of 100 g of alumina dust In 2,51 of water was
poured through the pipe. After having been allowed to stand for one hour,
the contents of the pipe were transferred to a previously weighed stainless
steel tray. Afterthe pipe's contents had been dried at [err], the weight
gain was determined to be 76,1 g. 6    EP 0 399 592 B1 For comparison the
experiment was repeated, except that the pipe was packed with 21(1636 g) of
non-porous alumina beads of 3 mm diameter. After drying the weight gain was
found to be 9,3 g. The process according to the present invention makes it
possible for suspended solids to be trapped to a degree 



5   several times higher than allowed by prior art processes. EXAMPLE 4 In
similar manner to that described in Example 1 1,0% by weight of MoO3 and
0,5% by weight of NiO were 10  supported on 1 kg of AL-S73 (3 mm alumina
beads of Fujimi Corporation) to prepare Catalyst C. This catalyst had a
surface area of 0,39 [err]/g, a pore volume of 0,20 ml/g in pores with a
pore diameter of at least 10 [err] (microns), and a water absorption
capacity of 31,0%. 20 ml of Catalyst C were packed in the lower portion of
a reactor (2 cm in diameter) in an activity testing unit, 20 ml of Catalyst
A of Example 1 being packed in the upper portion. For comparison there were
packed in another reactor (2 cm in diameter) 40 ml of a 0,3175 cm 15
(1/8"), quadrulobed commercial Catalyst D (AS-20, Nippon Ketjen Co., Ltd.),
which is a prior art catalyst spe- cifically recommended to prevent
pressure drop. Catalyst D contained 6.0 wt.% of MoO3, 0,3 wt.% of NIO, and
0,8 wt.% of CoO, had a surface area of 245 m2/g, a water absorption
capacity of 66,3%, a pore volume of not more than 0,01 ml/g in pores with a
pore diameter of at least 10 [err] (microns) as determined by the mercury
intrusion method, and a pore volume of 0,58 ml/g in pores with a pore
diameter greater than 2 nm. 20 The catalysts of the present Invention
(Catalysts A and C) and the reference catalyst (Catalyst D) were then
presulphided by being contacted with a light gas oil (LGO), which was
spiked with 2,5 wt.% of dimethyl disul- phide(DMDS), underthefollowing
conditions: a hydrogen/oil ratioof 160NI/l, an LHSVof 1,33 [err], a
hydrogen pressure at the inlet of 30 kg/cm2, the temperature being raised
from [err] to [err] over a period of 14 hours. The feedstock was then
switched to Arabian medium atmospheric residual oil. Iron (II) naphthenate
was added 25  to the feedstock oil to increase the iron concentration from
5,5 ppm to 295 ppm to permit investigation of the iron removal activity.
The properties of the feedstock oil after the iron naphthenate addition are
given below: density             0,9918 g/ml viscosity at [err]   3085
[err]/s (3085 cSt) sulphur             4,21 wt.% 30  nitrogen
2485 ppm vanadium            83 ppm nickel              26 ppm iron
295 ppm carbon residue      13,8 wt.% 35      The test was carried out
under the following conditions: LHSV:                  3 [err] hydrogen/oil
ratio:    700 NI/l Kept at the following reaction temperatures: 32 hours at
[err], followed by 32 h at [err] and a further 32 h at [err]. 40      The
iron concentration of the product oil, the demetallization percentage, and
the relative reaction rate con- stants at the respective temperatures
assuming second order reaction are shown in Table 2. As is shown In Table
2, the catalysts used according to the process of the present invention
displayed sub- stantially equal or higher activity than the prior art
catalyst with regard to iron removal. Analysis of the spent catalysts by
X-ray microanalysis indicated that iron was deposited as deep down as the
centre portion of the 45  particles in the case of the Catalysts Aand C,
whereas no iron was present in the centre portion of the particles in the
case of reference catalyst D. 50 55 7    EP 0 399 592 B1 



5 [ERR] 8    EP 0 399 592 B1 Claims 5 1. A process for hydrotreating a
hydrocarbon oil contaminated with suspended solid materials and dissolved
metallic compounds, comprising the contacting at an elevated temperature in
the presence of hydrogen of the oil with porous inorganic oxide particles
having a surface area of 1 [err]/g or less and a pore volume of at least
0,1 ml/g in pores having a diameter of at least 10 [err] (microns). 10 2. A
process according to claim 1, characterized in that the porous inorganic
oxide particles contain oxides or sulphides of metals selected from the
group consisting of Groups VA, VIA, and VIII of the Periodical Table. 15
PatentansprUche 1. Verfahren zur Hydrierbehandlung eines
Kohlenwasserstoffols, das durch suspendierte Feststoffe und ge- l6ste
Metaliverbindungen verunreinigt ist, durch Kontaktieren des Oels bel
erh8hterTemperatur In Gegen- 20      wart von Wasserstoff mit porosen
anorganischen Oxidteilchen, die eine Oberflichengrosse von 1 m2/g oder
weniger und ein Porenvolumen von mindestens 01 mlIg in Poren mit elnem
Durchmesser von min- destens 10 pim (Mikron) haben. j.)     2. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, dass die porosen anorganischen
Oxidteilchen Oxi- 25      de oder Sulfide von Metallen gewahltaus den
Gruppen VA, VI Aund Vill des Periodensystems enthalten. Revendlcatlons 30
1.  Un proc6d6 d'hydrotraitement d'une huile hydrocarbon6e contaminee par
des matiares solides en sus- pension et des compos6s m6talliques dissous,
comprenant la mise en contact a une temperature elev6e en pr6sence de
l'hydrogbne, de lhulle avec des particules d'oxyde inorganique poreuses
ayant une sur- face specif ique de 1 m2/g ou moins et un volume de pore
d'au moins 0,1 ml/g dans les pores ayant un diambtre d'au moins 10 pm
(microns). 2.  Un proc6de selon la revendication 1, caracterise en ce que
les particules d'oxyde inorganique poreuses contiennent des oxydes ou des
sulfures de metaux choisis dans le groupe comprenant les groupes VA, VIA et
Vill du tableau p6erodique. 40 45 50 55 9    


