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some components may be removed from the said residues in order to yield a
residual oil; they The invention relates to a process for the re-  may e.g.
be deasphalted or dewaxed. Metals moval of vanadium-containing aqueous
solu-       from such oils are to be removed in order to tion of an acid
from a deactivated demetalliza-    s   make the oil suitable for further
processes in tion catalyst, from which catalyst vanadium de-   which the
catalysts to be used are deactivated posited thereon has been extracted
with the aid   by metals, such as hydrodesulphurization or of an aqueous
solution of said acid.              hydrocracking. In most cases these oils
contain In catalytic processes wherein vanadium-       appreciable amounts
of vanadium and smaller containing hydrocarbon oils are treated at ele-
10  amounts of nickel. vated temperature and pressure with hydro-
After the catalyst used for the removal of gen, vanadium from the feed
deposits on the       metals from  a vanadium-containing hydro- catalyst,
as a result of which the activity of the  carbon oil (also called
hydrodemetallization) has catalyst decreases. According as more vana-
been deactivated, the hydrocarbon oil is to be dium is being deposited, the
activity of the    to  removed from the catalyst before extraction catalyst
further decreases and in the long run    with an acid can be carried out.
For that reason the catalyst becomes deactivated and has to be    the
deactivated catalyst is very suitably treated removed from the reactor.
with a non-oxidizing gas such as a fuel gas, It is of advantage to remove
the vanadium      which for the greater part consists of nitrogen deposited
on the catalyst and if possible, to re-   20  and light hydrocarbons,
resulting in a de- generate the catalyst; vanadium removed can
activated catalyst free of oil. be recovered. Because vanadium is a
valuable        In many cases the deactivated catalyst may metal the
recovery thereof is very attractive.   contain appreciable amounts of
sulphur com- It is known from FR-A-2 288 154 that           pounds which
have been formed from sulphur vanadium can be removed from a deactivated
25   compounds present in the feed. It is of advan- catalyst by extraction
with an aqueous solution  tage to remove these sulphur compounds at of an
acid, and in case the catalyst or the       least partly from the
deactivated catalyst before catalyst support can stand this treatment
the extraction with an aqueous solution of an regeneration of the catalyst
or the catalyst     acid is started. Sulphur compounds are very support is
achieved as well.                30   conveniently removed by treating the
de- After the extraction of the vanadium from the  activated  catalyst with
steam  at elevated deactivated catalyst with the aid of an aqueous
temperatures, e.g. between 250 and [err], in solution of an acid, the
vanadium-containing      particular between 325 and [err], and at ele-
solution of the said acid is to be removed from   vated pressures e.g.
between 1.5 and 10 bars the catalyst. It has been found that a simple   35
in particular between 2  and 7 bars. waterwash cannot be applied suitably
for this       After this treatment the catalyst is to be purpose, because
sticky deposits are formed         After this treatment the catalyst is to
be which give rise to a sticking together of the     cooled before the
extraction with an aqueous catalyst particles to big aggregates. solution
of an acid, which extraction is very con- catalyst particles to big
aggregates. The invention provides a method for avoid-   40   veniently
carried out at a temperature between ing this sticking together.
[err] and the boiling point of the aqueous solu- According to the invention
there is provided   tion, in particular between 700C and [err]. a process
for the removal of a vanadium-con-     The acid very suitably is a mineral
acid, such as taining aqueous solution of an acid from a de-
hydrochloric acid, and in particular sulphuric activated demetallization
catalyst from which  45   acid. Extraction with a 1-5  N  aqueous catalyst
vanadium deposited thereon has been      ulphuric acid is in particular
suitable. extracted with the aid of an aqueous solution of    Owing to the
extraction with an aqueous said acid followed by washing the catalyst until
solution of an acid at least part of the vana- the vanadium-containing
solution is substan-      dium present as such or in the form of an oxide
tially removed, which is characterized in that   50   or a salt is
dissolved in the aqueous solution, the washing may be carried out in a
fixed bed     which vanadium-containing aqueous solution of when the pH of
the wash liquid is below two       an acid has to be removed from the
catalyst and is carried out in a fluidized bed when the    after the
extraction. wash liquid is water or an aqueous solution of      According
to the invention this can be an acid having a pH equal to or greater than
55  achieved by washing with water or with an two.
aqueous solution of an acid, which washing In order to decrease the
probability that      procedure is to be carried out in a fluidized bed
locally the value of the pH reaches a value      in case the washing liquid
has a pH greater than higher than two, it is preferred to carry out the
two. washing procedure in a fluidized bed when the    60  The washing
procedure is very suitably washing liquid has a pH greater than one.
carried out in a separate vessel. Very con- Examples of vanadium-containing
hydro-         veniently the washing is carried out with water carbon oils
are residual oils, which are e.g. resi-  in a fluidized bed. The term
fluidized bed stands 



dues obtained from the distillation of crude oil  for a situation in which
the stream of washing at atmospheric or reduced pressure. If desired,   65
liquid is led from below into the washing vessel 2    3                  0
034 853                       4 at such a speed that the separate catalyst
par-   compounds thereof can be deposited on the ticles are kept suspended
in the liquid.           said material, which serves as a carrier, by well-
>      It is also possible to use an aqueous solution  known techniques,
e.g. by impregnation with of an acid to remove the vanadium-containing
one or more solutions of compounds (e.g. salts) acid from the deactivated
catalyst. The wash-     of one or more of the relevant metals, followed ing
with such an aqueous solution may be         by drying and calcining.
carried out in a fixed bed in case the pH of the    In case a catalyst is
to be used in the hydro- solution is below two, otherwise the washing
demetallization which contains vanadium and must be carried out in
afluidized bed. If desired  nickel as the metals with  hydrogenating
washing with an aqueous solution of an acid     10   activity, the
extraction with an aqueous solu- with a pH below two may of course also be
tion of an acid may be carried out to such an carried out in a fluidized
bed, although in most  extent that the desired amounts of these metals
cases this may not be attractive for economical   remain on the catalyst.
In that case no further reasons.
metal deposition is needed. The same applies to In case an aqueous solution
of an acid is   15    the case in which silica without any metals used for
the washing procedure, it is preferred   deposited thereon is to be used as
demetalliza- that the said acid is the same acid as used in.  tion
catalyst. the extraction. In most cases it will be attrac-    In most cases
part of the catalyst particles tive to use the acid in the washing step in
a     will have disintegrated during the regeneration' lower concentration
than in the extraction step.   20   procedure. It is of advantage to remove
the In case sulphuric acid is used, an 0-2N sul-     smaller particles, in
particular the fines, by phuric acid aqueous  solution is very suitable as
classification, e.g. by sieving, before the catalyst washing liquid.
is recycled to the hydrodemetallization reactor. The washing is preferably
carried out at          As mentioned above catalysts or the carriers about
the same temperature as the extraction,   25   thereof which are to be used
again for the e.g. from 20 to[err], in particular from 50 to
hydrodemetallization of metal containing hydro- [err].
carbon oils must be able to stand the extrac- After the vanadium-containing
aqueous solu-    tion with an aqueous solution of an acid.. tion has been
removed from the catalyst, the       For that reason catalysts which
consist of latter may subsequently be washed with water.  30   silica or
consist of silica as a carrier on which Such a waterwash is in particular
of advantage    one or more metals with hydrogenating activity in case the
washing liquid consisted of an        have been deposited, are preferred.
aqueous solution: of an acid. This waterwash        As a matter of course
the loading with vana- may be carried out in- a fixed catalyst bed.
dium of a catalyst during the demetallization of After the waterwash the
catalyst is very con-   35   a hydrocarbon oil can be varied within wide
veniently dried with the aid of a gas at a        limits. The catalyst
regeneration procedure is temperature above 1 00C, e.g. at a tempera-
conveniently adapted to the amounts of catalyst ture of 120 to [err].In
order to avoid undue     to be regenerated and to the amount of vana-
oxidation of coke, which in many cases will be    dium deposited on that
catalyst. present on the deactivated catalyst, the drying   40  Very
suitable catalysts have been described is preferably carried out with a
non-oxidizing      in British patent specification 1,438,645. These gas
such as nitrogen or a mixture of nitrogen     catalysts contain one or more
metals with and carbon dioxide.                               hydrogenating
activity on a silica carrier, and In many cases coke will have been
deposited     meet the following requirements: on the catalyst  during the
hydrodemetalliza-   45 tion. Although this coke may be burnt off before
(1) 10.0-0.15 v[err]p/d [err]3.5-0.02 v, in which the extraction with an
aqueous solution of an         p is the specific average pore diameter in
acid, it is preferred to remove at least part of-the    nm,  d is the
specific average particle dia- coke after the removal-of vanadium from the
meter in mm and v is the percentage. of the catalyst. Coke removal is very
suitably. carried   50  total pore  Volume that' consists of pores out by
contacting the catalyst with an oxygen         with a diameter larger than
100 nm, containing gas, e.g. a mixture of nitrogen,       (2) v is smaller
than 50, carbon dioxide and from 0.5-5%  oxygen at         (3) the nitrogen
pore volume Is larger than elevated temperature e.g. from 300 to[err].
0.60 ml/g, The material thus obtained may be suitable   55   (4) the
surface area is larger than 150 m2/g, for use as demetallization catalyst
for hydro-        and carbon oils or as -a carrier -for such a catalyst. It
(5) p is larger than 5. may be of advantage to deposit metals. with 



hydrogenating activity or compounds thereof on       The values to be
inserted for p, d, v, the total the material obtained which  have
originally   60   pore volume the nitrogen pore volume and the been present
in the- catalyst but which have      surface area are to be determined as
described been removed during the regeneration pro-       in  the  said
.British  patent specification cedure, such as one or more of the metals or
1,438,645. compounds of cobalt, nickel, molybdenum,             Very
suitable hydrodemetallization catalysts tungsten  and vanadium. The metals
and    65   have also been described in British patent 3    5
0034 853                      6 specification 1,458,755. They contain
0.1-15     Example 11           - p.b.w. of the metal combination
nickel-vana-        Catalyst  A was treated in substantially the dium. per
100 .p.b.w. of silica as a carrier, and  same ..way as  described in
example l, however they have a loss on ignition (determined under    with
the difference that after the extraction with standard. conditions). of
less than 0.5% w.    5 2N sulphuric acid, the catalyst was washed for
Catalysts described, in British, patent spec-  7 hours at[err]with 0.6 I of
demineralized fication 1,522,524 are also very suitable. They   water/kg
catalyst/hour whilst keeping the meet the requirements mentioned. above and
catalyst ina fluidized state. bycirculating 501 of have been obtained
according to the nodulizing    demineralized water/kg catalyst/hour. After
this technique; the pore. volume present in pores   10  treatment, the
entire catalyst mass proved to be with a diameter greater than 50 nm is at
least   free flowing. 0.2 ml/g.        .             .       .
Analysis showed that by this treatment 90% In  case  the hydrocarbon oil.
to be. de-    of the vanadium  and 40% of the nickel had metallized has :a
high metal content,. it is also  been removed from the catalyst. possible
to use as a catalyst silica, on which no    15 metals with hydrogenating
activity have been      Example 111 deposited, as described in the
Netherlands          Catalyst A was  treated in substantially the patent
application 7607552.                       same way .as described. in
example. 1,  however with the difference  that after the extraction with 20
2 N sulphuric acid,  the catalyst was washed in .Example I (Comparative)
fixed bed for:7 hours  at [err] with 0.6 I of 0.2 N A catalyst-comprising
0.5 pbw nickel and 2.0  sulphuric acid/kg catalyst/hour and thereafter pbw
vanadium per. 100 pbw silica carrier was     was washed for 7 hours at
[err]with 0.6 I of prepared by impregnating a -silica. carrier with
demineralized water/kg catalyst/hour. After this an aqueous solution of
nickel nitrate and   26  treatme nt, the entire catalyst mass proved to be
vanadyl oxalate followed, by drying and. cal-    free flowing. cining the
composition. The catalyst was            Analysis showed that by this
treatment 92% applied  in  the  sulphidic  form  for the       of the
vanadium  and 47%  of the -nickel had hydrodemetallization  of a
hydrocarbon  oil      been removed from the catalyst.. - having a total
vanadium and nickel content of  30 62 ppmw  (parts  per million by weight),
a[err] Claims: asphaltene content of 6.4% w and  a sulphur content of 3.9%
wi which oil had.been obtained     . . 1.A  process for the removal of a
vanadium- as a residue in the atmospheric distillation of a  containing
aqueous solution of an acid from a Middle East crude oil. The
hydrodemetalliza-  36   deactivated   demetallization. catalyst, from tion
was carried out by passing -the oil together  . which catalyst vanadium
deposited thereon has with hydrogen downwardly through a cylin-
been extracted-with the. aid of an aqueous solu- drical vertically arranged
fixed catalyst bed at a  tion : of said acid . followed by- washing the
temperature of[err]a total pressure of 150     catalyst until the
vanadium-containing solution bar, a space velocity of 5 kg.[err]and a gas
40   is substantially- removed  characterized in that velocity. (measured
at the reactor outlet) of 250  the washing may be  carried out in a fixed
bed .NIH2.kg1. After the catalyst had become de-      when the pH of the
wash liquid  is below two activated in this process, it was removed stored
and is carried out in a fluidized bed when the in heavy gasoil and
analysed. The oily de-       wash liquid is water or an aqueous solution of
activated catalyst (catalyst A) comprised 9.7  45   an. acid- havinga pH
equal to  or greater pbw carbon, 20.6 pbw sulphur, 4.1  pbw nickel    two.
- and 24.3 pbw vanadium per: 100 pbw silica.          2. A process
according to claim 1, in which 500 g of catalyst.A was deoiled during
14.hours  the washing procedure  is . carried out in. a at [err], 3.3 bar
and a gasflow of 0.5 NI of     fluidized bed when the washing liquid has a.
pH nitrogen/g  catalyst/hour. Subsequently, the   50   greater than one.
catalyst. was treated with steam during 7 hours     3.  A process according
to claim 1 or 2, in at [err], 2.8 bars and a. flow of 1.25 NI of     which
the- demetallization  catalyst  consists  of steam/g  catalyst/hour.. After
cooling under     silica or comprises silica as a carrier. 



nitrogen, the catalyst was extracted during 7       4  A process according
to any one of the pre- hours at [err]with 0.6 1 of 2 N sulphuric  55
ceding claims, in which . the demetallization acid/kg catalyst/hour. Next,
the catalyst was    catalyst has  been deactivated in: a process, for
washed in a fixed bed during 7 hours  at [err]     hydrodernetallization of
a.. residual oil. with  0.6  1 of  demineralized- water/kg            5. A
process according.  ny one of the pre- catalyst/hour. After this treatment
It was       ceding  claims, in-which the vanadium-contain- observed that
removal of the catalyst from the   60  ing aqueous solution of an  acid has
been extraction vessel proved -to-be very difficult, the  obtained by
extracting vanadium from the: de- reason being that the catalyst mass was
solidly   activated demetallizatin catalyst with the aid agglomerated.
Analysis showed that  by this      of aqueous sulphuric acid.  . treatment
79% of the vanadium and 30% of the        6. A process according to claim
5, In which nickel had been removed from the: catalyst.    65   1-5 N
aqueous sulphuric acid is used. 4    5                  0 034 853
6 specification 1,458,755. They contain 0.1-15     Example p.b.w. of the
metal combination nickel-vana-       Catalyst A was treated in
substantially the dium per 100 p.b.w. of silica as a carrier, and  same way
as described in example I, however they have a loss on ignition (determined
under   with the difference that after the extraction with standard
conditions) of less than 0.5% w.   5   2N sulphuric acid, the catalyst was
washed for Catalysts described in British patent speci-   7 hours at [err]
with 0.6 1 of demineralized fication 1,522,524 are also very suitable. They
water/kg catalyst/hour, whilst keeping the meet the requirements mentioned
above and        catalyst in a fluidized state by circulating 50 I of have
been obtained according to the nodulizing   demineralized water/kg
catalyst/hour. After this technique; the pore volume present in pores   10
treatment, the entire catalyst mass proved to be with a diameter greater
than 50 nm is at least   free flowing. 0.2 ml/g.
Analysis showed that by this treatment 90% In case the hydrocarbon oil to
be de-          of the vanadium and 40% of the nickel had metallized has a
high metal content, it is also  been removed from the catalyst. possible to
use as a catalyst silica, on which no   15 metals with hydrogenating
activity have been     Example 111 deposited, as described in the
Netherlands          Catalyst A was treated in substantially the patent
application 7607552.                      same way as described in example
1, however with the difference that after the extraction with 20   2 N
sulphuric acid, the catalyst was washed in Example I (Comparative)
fixed bed for 7 hours at [err] with 0.61 of 0.2 N A catalyst comprising 0.5
pbw nickel and 2.0  sulphuric acid/kg catalyst/hour and thereafter pbw
vanadium per 100 pbw silica carrier was      was washed for 7 hours at
[err] with 0.6 I of prepared by impregnating a silica carrier with
demlineralized water/kg catalyst/hour. After this an aqueous solution of
nickel nitrate and   26  treatment, the entire catalyst mass proved to be
vanadyl oxalate followed by drying and cal-     free flowing. cining the
composition. The catalyst was           Analysis showed that by this
treatment 92% applied  in  the  sulphidic  form  for the       of the
vanadium and 47% of the nickel had hydrodemetallization  of a hydrocarbon
oil      been removed from the catalyst. having a total vanadium and nickel
content of  30 62 ppmw (parts per million by weight), a C5-     Claims
asphaltene content of 6.4% w and a sulphur content of 3.9% w, which oil had
been obtained      1. A process for the removal of a vanadium- as a residue
in the atmospheric distillation of a  containing aqueous solution of an
acid from a Middle East crude oil. The hydrodemetalliza-  35   deactivated
demetallization  catalyst, from tion was carried out by passing the oil
together  which catalyst vanadium deposited thereon has with hydrogen
downwardly through a cylin-        been extracted with the aid of an
aqueous solu- drical vertically arranged fixed catalyst bed at a  tion of
said acid followed by washing the temperature of 420C, a total pressure of
150    catalyst until the vanadium-containing solution bar, a space
velocity of 5 kg.[err]and a gas  40  is substantially removed,
characterized in that velocity (measured at the reactor outlet) of 250  the
washing may be carried out in a fixed bed [err] After the catalyst had
become de-     when the pH of the wash liquid is below two activated in
this process, it was removed stored  and is carried out in a fluidized bed
when the in heavy gasoil and analysed. The oily de-       wash liquid is
water or an aqueous solution of activated catalyst (catalyst A) comprised
9.7  45   an acid having a pH equal to or greater than pbw carbon, 20.6 pbw
sulphur, 4.1 pbw nickel    two. and 24.3 pbw vanadium per 100 pbw silica.
2. A process according to claim 1, in which 500 g of catalyst A was deoiled
during 14 hours  the washing procedure is carried out in a 



at 350C, 3.3 bar and a gasflow of 0.5 N1 of    fluidized bed when the
washing liquid has a pH nitrogen/g  catalyst/hour. Subsequently, the   50
greater than one. catalyst was treated with steam during 7 hours     3. A
process according to claim 1 or 2, in at 400C, 2.8 bars and a flow of 1.25
NI of      which the demetallization catalyst consists of steam/g
catalyst/hour. After cooling under       silica or comprises silica as a
carrier. nitrogen, the catalyst was extracted during 7      4. A process
according to any one of the pre- hours at 90C with 0.6 I of 2 N sulphuric
55   ceding claims, in which the demetallization acid/kg catalyst/hour.
Next, the catalyst was    catalyst has been deactivated in a process for
washed in a fixed bed during 7 hours at 70C     hydrodemetallization of a
residual oil. with  0.6  1 of  demineralized  water/kg            5. A
process according to any one of the pre- catalyst/hour. After this
treatment it was       ceding claims, in which the vanadium-contain-
observed that removal of the catalyst from the   60  ing aqueous solution
of an acid has been extraction vessel proved to be very difficult, the
obtained by extracting vanadium from the de- reason being that the catalyst
mass was solidly  activated demetallization catalyst with the aid
agglomerated. Analysis showed that by this       of aqueous sulphuric acid.
treatment 79% of the vanadium and 30% of the       6. A process according
to claim 5, in which nickel had been removed from the catalyst.    65   1-5
N aqueous sulphuric acid  is used. *  C  L    M S    7
0034853                        8 7. A process according to any one of the
pre-  erhalten wurde durch Extraktion des Vanadium ceding claims,-in which
the temperature at        aus dem  desaktivierten  Entmetallisierungs-
which -the catalyst is washed with water or an    katalysator mit Hilfe
waBriger Schwefelsaure. aqueous  solution of an acid is from 20  to
6. Ein Verfahren gemaB  Anspruch 5, in [err]in particular from 50 to 100C.
5   welchem 1-5 N waBrige Schwefelsaure ver- 8  A process according to any
one of the pr-   wendet wird. ceding claims, in which the catalyst is
washed      7. Ein Verfahren gemaB  irgendeinem  der with an aqueous
solution. of the same acid as     vorstehenden  Anspruche, in  welchem  die
used in. the extraction.                         . Temperatur, bei welcher
der Katalysator mit 9. A  process according  to any one of claims    10
Wasser oder einer waBrigen Losung einer Saure 5 .to .8, in which the
catalyst is washed with    gewaschen wird, in Bereich von 20 bis 1 10C, 0-2
N sulphuric acid.                             vorzugsweise. im Bereich von
50 bis 100C 10. A process according to any one of the      liegt. preceding
claims, in which, when the washing        8. Ein Verfahren gemaB
irgendeinem der vor- procedure has been carried out with an aqueous   15
stehenden Anspruche, in welchem der Kataly- solution of an. acid, this acid
is removed from   sator mit einer waBrigen   Losung derselben the catalyst
by washing with water.  .            Saure gewaschen wird, wie sie bei der
Extrak- 11. A process according to any one of the    tion verwendet wird.
preceding claims, inwhich the catalyst obtained   . 9. Ein Verfahren gemaB
irgendeinem  der .after removal. of the vanadium-containing acid   20
Anspruche 5 bis 8, in welchem der. Katalysator is dried and subsequently
heated in the pre-      mit einer 0-2 N Schwefelsaure gewaschen sence  of
an oxygen-containing  gas at a          wird. temperature.from 300 to.[err]
10. Ein Verfahren gemaB irgendeinem der 12. A process according to any one
of the      vorstehenden Anspruche, in welchem, falls der preceding claims,
in which from the.catalyst   25   Waschvorgang mit ener waBrigen Losung
einer obtained after removal of the vanadium-con-       Saure durchgefuhrt
worden ist, diese Saure taining acid, if desired after deposition thereon
durch Waschen mit Wasser vom Katalysetor of metals with hydrogenating
activity or com-    entfernt wird. pounds thereof, the smaller particles
are            11. Ein Verfahren gemaB irgendeinem der removed by
classification.                  so   vorstehenden Anspruche, in welchem
der nach Entfernen der Vanadium enthaltenden Saure Patentanspruche
erhaltene Katalysator getrocknet und anschlieB- end in Gegenwart eines
sauerstoffhaltigen 1. Ein Verfahren zur Entfernung einer Vana-    Gases auf
eine Temperatur im Bereich von 300 dium  enthaltenden waBrigen Losung einer
35   bis 600C erhitzt wird. Siure von einem  desaktivierten Entmetall-
12. Ein Verfahren gemaB irgendeinem der isierungskatalysator, aus welchem
Katalysator     vorstehenden Anspruche, in welchem von dem darauf
abgelagertes Vanadium mit Hilfe einer      nach Entfernung der Vanadium
enthaltenden waBrigen Losung der genannten Saure extra-        Saure
erhaltenen Katalysator, gewunschten- hiert wurde, worauf der Katalysator
solange  .40   falls nach Ablagerung von Metallen mit Hydrier- gewaschen
wird, bis die Vanadium enthaltende      aktivitat  oder  Verbindungen
davon,  die Losung im wesentlichen entfernt ist, dadurch      kleineren
Teilchen durch .Klassieren entfernt gekennzeichnet, daB das Waschen in
einem          werden. 



Festbett erfolgen kann, wenn der pH-Wert der Waschflussigkeit unter 2
liegt, und In einem    45   Revendications FlieBbett durchgefuhrt wird,
wenn die Wasch- flussigkeit Wasser oder eine waBrige Losung          1. Un
proc6de pour eliminer une solution einer Saure ist, deren pH-Wert 2 oder
groBer      aqueuse d'un acide contenant du vanadium ist
d'un catalyseur de demetallisation desactive, 2. Ein Verfahren gemaB
Anspruch 1, in    so   catalyseur duquel Is vanadium depose a 6t6 welchem
der Waschvorgang in einem FlieBbett      extrait A l'aide d'une solution
aqueuse dudit stattfindet, wenn der pH-Wert der Wasch-          acids, cola
etant suivi d'un lavage du cataly- fluissigkeit grBer als 1 ist.
seur jusqu'A ce que la solution contenant du 3. Ein Verfahren gemaB
Anspruch 1 oder 2,       vanadium soit sensiblement eliminee, carac- in
welchem der Entmetallisierungskatalysator . 55  terise en ce que le lavage
peut etre effectue aus Siliciumdioxid besteht oder Siliciumdioxid    dans
un lit fixe quand le pH du liquide de lavage als Tragermaterial enthalt:
.             est au-dessous de deux et est effectue dans un 4. Ein
Verfahren gemaB irgendeinem der vor-    lit fluidise quand le liquide de
lavage est de l'eau stehenden Anspruche, in welchem  der Ent-         ou
une solution aqueuse d'un acide ayant un pH metallisierungskatalysator
desaktiviert worden   60   egal ou superieur a deux. ist in einem Verfahren
zur Hydroentinetallisier-    2. Un procede selon la revendication 1, dans
ung von einem Ruckstandsol.                       lequel l'operation de
lavage est effectuee dans 5. Ein Verfahren gemaB  irgendeinem  der
un lit fluidise quand le liquide de lavage a un pH vorstehenden Anspruche,
in welchem die Vana-      superieur A un. dium enthaltende waBrige Losung
einer Saure   65    3. Un proc6d6 selon la revendication 1 ou 2, 5
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10. danse lequel le catalyseur de demetallisation    catalyseur est lave
avec une solution aqueuse consiste en silice ou comprend de la sice
du meme acids qu'utilise dans l'extraction. comme support.
9. Un procede selon lune quelconque des 4. Un procede selon l'une
quelconque des      revendications 5 a 8, dans loquel le catalyseur
revendications precedentes, dens lequel. le    5   est lave avec de l'acide
sulfurique 0-2 N. catalyseur de demetallisation a ete desactive       10.
Un proc6de selon 1'une quelconque des dans un procede pour
i'hydrodemetallisation      revendications  precedentes, dans lequeli,
quand d'une hulle.residuelle.  'operation de lavage a ete effectuee avec
une 5. Un procede selon .l'une quelconque. des    solution aqueuse d'un
acide, cot acids est revendications precedentes, dens Isquela solu-   10
elimine du catalyseur par  lavage a l'eau. tion aquouse d'un acide
contenant du vana-          11. Un procede selon l'une quelconque des diurn
a ete obtenue en extrayant le vanadium du  revendications precedentes,
dans lequel Is catalyseur de demetallisation desactive a l'aide  catalyseur
obtenu apres elimination de l'acide d'acide sulfurique aqueux
contenant du vanadium est seche et ensuite 6. Un procede selon la
revendication.5, dans   15  chauffe en presence d'un gaz contenant de
loquel on utilise de  l'acide sulfurique aqueux   l'Ioxygene  a une
temperature comprise entro 1  5 N.
300 et [err]. 7. Un procede selon l'une quelconque des         12. Un
procede selon l'une quelconque des revendications  precedentes, dans lequel
la      revendications precedentes, dans lequel, a temperature a laquelle
le catalyseur set lave a   20   partir du catalyseur obtenu apres
elimination de l'eau ou avec une solution aquouse d'un acids    lacide
contenant du vanadium, eventuelle- est. comprise entre 20 et 1 10C, en
particulier  ment apres depot sur lui de metaux ayant une entre 50 et
[err].                               activite d'hydrogenation ou de
composes de ces 8. Un procede selon l'une quelconque des       metaux, les
particules assez petites sont revendications precedentes, dans lequel -le
25   ellminees  par classement. 30 35 40 50 55 60 65 *C  L  N  S*    


