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~~~~~With those of the;tose  prCestS hows tha., starting from the sm
uniyo  nape The invention. relates to a process for
thetee-nailghyrcbomiuefrte el- roduction of deasphalted oils and
hydrocarbon      preparation of the same total'quantity of dea- 'C6il
distillates from atphaltenes-contaiflifg hydro-  5    sphalted oil, which
deasphalted oil in the case. of carbon mixtures.
the one-step, process is of unsatisfactory quality, The atmospheric
distillation of crude Mineral oil  'the two-step process yields -two
deasphattedois fr the. preparation of. light hydrocarbon oil        of
which deasphalted oil 1 is suitable, suh ash isit distillates, such as
gasoline. kersn an   aol          oonversion into hdrocarbo   i ditilteby
- yields. an asphaltenesicfltining. res'idu  as.a  1     catalytic crackid
Ang in he; prenooFnth by-product. At first 'such residues wihinabsence of
1hydrogen.: Althdoug   h   w-tp addition to asphaltenes, generally
contafina con-.    proces produes a  eshltdolofu ts siderable proportion of
sulphur and metalsue         factory quality as well, it does s  ncnieal to
find application as fuel oils. In view of the. need  smaller quantities;
than- the ~one-step, proes of light hydrocarbon oil distillates and
shrinking  1.5    Since DA treatment has proved: in practice toe oil
reserves, various treatment s have already        suitable for the
production of deasphalted ol been proposed which aimed as producing light
from a variety of asphaltenes-containiflg hydro- hydrocarbon oil
distillates from  atmospheric         carbon mixtures and since it has also
been found residues. Far instance, solvent deasphalting frta  atw-step DA:
treatment gives better. results the sake ofbrevity hereinafter referred to
as    20   than aone-step process.. inetigtin  wer "DA"') may be used-to
separate firom an atmos- .i     carried out into whether. -a combiniation'.
rf th pheric~ residue'a deasphalted oil whc  myb
-tw-tpAremntadapretraMetoth -subjectedt catalytid-cracking in the presence
or      asphaltenes-coon'tainifg'feed ca~n~o prduce atbe in the abec
ohyrgnAother option is to                 result 'than - using,  nothing..
butg aw-tpD separate. an  atmospheric residue by  aum        2    treamn. n
fte rretmilts invsiae ditllton into a'aumditaeandavcu
wask a catalytic' hydrdtr,5tiint (ford~ thi aeo residue tseateadeasphalted
oil fromtebviyhrnaerefrd to i !H"inhch. vacuum residue using DA and to,
subject., both the    teasph a.ltenSctinigfe-sovredij '~vacuum. distillate!
anid the. deasphalted o il toa rouc havng a edcd a.Sph" ee   net catalytic
cracking ithpesneoin the               0   from which on  or" moSd:ti;qr ~
are absence of hydrogen. -.                            *, separ.ated whilst
the :residue s   sd ieed            - Adrawback to the conventional DA
treatent          fo h  w-tpD           jin-h1~51gQ                  - in
which  an' hAsphafteOnes-containing .feed iJs  *.   fithe results .it s in
the-.: firsp pacetbiidid4 separated in one step into a'deasphalted oil
athqulyofth  ssh Otednd'ihifl  h  sSlA desired main product adnapatc iue  s
3   binmenthnt pla a aby-poroduct,. is that. if. a sufficiently high ld of-
rdc  s of great.A iprace as  e-0  4ts-- deasphaltedol st  be relsd   n
utcnetion the ~qualit -o.h vh~tCbt~l~' generally. accepts  desh.alte  oilo
urisatis-         shoudbtaetoeisutaltyo  rvSf*"> factor quality. In
thiscneto  teqaiyo                 oil compnntrhissiaiiyi
~ suitability to beconvertd iontohydrcabo  oilslhrcnetfn      ~~oi   n
est; distllats bycatayticcracingin te prsenc or      n th  invstiatio auafl
aispiwas  ade bhecomeas bte  ccrigahtedapale i
deesphltdol(ed           iya  yca3fol metal and sulphur contbents. By t
sbjeItinga   -.' 40-'to t -J - -    deasphe~~~~~lted olbfusaifatr  qualty
t' a'N.hsin   a)ntlg.            w-tl  At&ii~l conversion  ~iontohy
edrocarbon  yocar oitinae  byuhilt drn  th    Wratinsth'cnitol ca S't~
crackying inactheg prsnceh ori  h    5      eecose  uhthtbt  roeIr5  ile
absencea of hydrgn                                   - eualquntiie Itof
eshltdolosdrn It has beenfound thatthe above-entioned  te quanti utis
anldqulities'  of-th, aious drwakiftenovnioa.A ramntcnprdcsoband  ntetw
poedursth bhe ov serce tof somerexent bycaring outat the;      folloing
maybe  bsrve: *  asphaltenes-containing ~~-hy'droarbo  mitr  s1  hled
oeihle   i    btie   codn  o :b~sepa rated into  hih-uliydeshalted oil'
(frpoeuebdhscnieal lowermetan bitmeta -.n.'   u Deasphaltesoil 1 dfesu
fromn de-!a.)Te.eshle  oi  6tild8c~dfgt aesphaltene,   metl  an    upu
otnt.                  sulhu  cng  ten:ts thantepesphle   i Comparison  'of
h reultsatof theone-s:q teppocs  65  otindacodn  trceuea 2~~~~~~~~~O :Fon,
t  aystllli~it~~i                     zre mnt,'p....f    3
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4) Procedure b) produces a considerably lower
Asphaltenes-containing hydrocarbon mixtures yield of asphaltic bitumen than
procedure a).     generally contain a considerable proportion of 5) In
procedure b) a substantially yield of hydro-  metals, in particular
vanadium and nickel. If such carbon oil distillate is obtained.
hydrocarbon mixtures are subjected to a catalytic 5    treatment, for
instance a HT for the reduction of Considering the better quality of *the
de-        the asphaltenes content, as in the process accord- asphalted
oils, the lower yield of the by-product   ing to the invention, these
metals will deposit on asphaltic bitumen and the high yield of hydro-
the catalyst used in the HT and thus shorten its carbon oil distillate,
procedure b) is much to be   life. In view of this, asphaltenes-containing
hydro- preferred to procedure a).                    to   carbon mixtures
with a Vanadium+nickel content The present patent application therefore
relates   of more than 50 parts per million by weight to a process for the
production of deasphalted oils  (ppmw) should  preferably be subjected  to
and hydrocarbon oil distillates from  asphal-       demetallization before
being contacted with the tenes-containing hydrocarbon mixtures, in which
catalyst used in the HT. This demetallization may a HT is used to convert
an asphalteries-containing    :5   very suitably be carried out by
contacting the hydrocarbon mixture into a product with a
asphaltenes-containing hydrocarbon mixture in reduced asphaltenes content
which is separated      the presence of hydrogen with a catalyst consist-
by distillation into one or more distillate fractions  ing more than 80%w
of silica. Both catalysts and a residual fraction and in which two-step DA
consisting entirely of silica and catalysts contain- is used to separate
the residual fraction into a    20   ing one or more metals having
hydrogenating deasphalted oil 1 of high quality, a deasphalted oil
activity, in particular a combination of nickel and at:  l_>    2 of lower
quality and an asphaltic bitumen.    vanadium, present on a carrier support
sub- In the process according to the invention the      stantially
consisting of silica, aresuitable forthe *     feed used is an
asphaltenes-containing hydro-         purpose. If in the process according
to the carbon mixture. A suitable parameter for the    25   invention  a
catalytic demetallization  in the assessment of the asphaltenes content of
a           presence of hydrogen is applied to an asphal- hydrocarbon
mixture and for the reduction of the    tenes-containing feed, this
demetallization may -asphaltenes content which occurs when a HT is       be
carried out in a separate reactor. However, applied to an
asphaltenes-containing  hydro-         since the catalytic
demetallization.and the NT for carbon mixture, is the Ramsbottom Carbon
Test   30   the reduction of .the asphaltenes content can lOe value (RCT).
The higher the asphaltines content      carried out under the, saeme
conditioris," the two of the hydrocarbon mixture, the higher the RCT.
processes may also very suitably be carnhe' out in The process is
preferably applied to hydrocarbon    the same reactor, which will contain a
bed of the mixtures which substantially boil above 3500C
demetallization catalyst anda bed of the cataly!st and more than 35%w of
which boils above 5200C    36   used  in the NT, successively. and which
have are RCT of more than 7.5%w. Examples of such hydrocarbon mixtures are
Suitable catalysts for carrying out the NT are residues obtained in the
distillation of crude       those containing at least one metal chbsen from
mineral oils and heavy hydrocarbon mixtures         the group-formed by
nicl' and cobalt and in addition at least one metal chosen frodim the group
obtained.from shale and tar sand. If required, the    40    fd  by  lybdenu
arid tunsen  sup  p process may also be applied to heavy -crude
sts on a carrier, which carrier -consists-more. than mineral oils, to
residues obtained in the distilla-  on    o aluina. Very siable catalyts
fore tion of products developed in the thermal crack-    in the NT are   se
a compr-rse .    ing of hydrocarbon mixtures and to asphaltic      inations
ncel/mole           or coat/niol bitumen obtained in the solvent
deasphalting of    45    Cbenu  ons auna:, as 'a crr. TheHTisl
'.asphaltenes-containing  hydrocarbon  mixtures.. Z   The process according
to the invention is very '.   preferably carried out at a temperatrer'of
fromr suitable for application to residues obtained in the  300-500C and in
particular of from 350-450C, vacuum  distillation *of atmospheric:
distillation  -    a pressure of from 50-300 bar and in particular of
residues of crude mineral oils. The process    50   from  75200 bar, a
space velocity of from according      invention is also very suitable for
0.02-10 g.g-1.h-1 and in. particular of from 0.1-2 according to the
g~~~~~g1.h' and a H2/feed ratio of from 100-5000 application to residues
obtained in the vacuum       g.      a distillation of atmospheric
distillation residues of  Nl.kg- and in particular of from  5002000
products developed in the thermal cracking of        Nlkg 1. As regards the
conditions 'used in a asphaltenes-containing hydrocarbon mixtures. If    5
possible catalytic demetallization in the presence the feed available for
the process according to the  of hydrogen, the same preference applies as
that invention is an atmospheric distillation residue,    stated
hereinbefore for the NT for the reduction of then it is preferred to
separate a vacuum distillate  the asphaltenes content. therefrom by vacuum
distillation and to subject        The HT is preferably carried out in such
a 



the resulting vacuum  residue to the process    60    manner that it yields
a product the Co' fraction of according to the invention. The separated
which meets the following requirements: vacuum distillate can be subjected
to thermal          a) the RCT of the C5' fraction is 20-70% of the
cracking or to catalytic cracking in the presence or  RCT of the feed and.
in the absence of hydrogen to convert it into light    bi the difference
between the percentages by hydrocarbon oil distillates.
65    weight of hydrocarbons boiling below 350WC 3 . I:.':    5
0 099 141                      6 present in the Cs' fraction and in the
feed is at    For carrying out the process according to the most 40.
invention a number of embodiments are suitable. It should be noted that in
the catalytic demetal-  Each one of these embodiments may be assigned
lization the reduction of the metal content is    to one of two main
classes, depending on tnormally accompanied with some reduction of    5
whether the asphaltenes-containing feed is sub- the RCT and some formation
of C5-3500C            jected to the HT immediately (class 1) or whether
product. A similar phenomenon is seen in the HT,  the
asphaltenes-containing feed is first subjected in which the reduction of
RCT and the formation    to thermal cracking (for the sake of brevity of
Cc-3500C product are normally accompanied       hereinafter referred to as
TC) and the HT is with some reduction of the metal content. As   to
applied to a residual fraction of the thermally regards the requirements
mentioned herein-         cracked product (class II). before under a) and
b), these relate to the total   The embodiments belonging to class I may
RCT reduction and Cc-3500C product formation      further be arranged
according to whether the (viz. including those occurring in a possible
apparatus in which the process is carried out is catalytic
demetallization).                  15   confined to a HT zone and a
two-step DA zone In the HT a product with a reduced asphaltenes   (class
IA) or whether the apparatus in addition to content is obtained from which
one or more      .a HT zone and a two-step DA zone also includes a
distillate fractions and a heavy fraction are      TC zone (class IB), a CC
zone (IC) or both a TC zone separated. The distillate fractions separated
from  and a CC zone (class ID), in which the deasphalted the product may be
atmospheric distillates only,   20   oil 2 and/or the asphaltic bitumen
separated in the but it is preferred to separate a vacuum distillate
two-step DA zone, are further processed. K...b  from the product as well.
This vacuum distillate    The term "CC" as used hereinbefore should be may
be converted into light hydrocarbon oil       taken to refer to a special
type of catalytic, distillates in the manners indicated hereinbefore.
cracking for the preparation of light hydrocarbon In the process according
to the invention two-   25   oil distillates, in which the feed used is a
de- step DA treatment is applied to a distillation     asphalted oil 2.
This feed is distinguished from residue obtained as one of the products of
the HT.  the feed which is normally used in .a catalytic Suitable solvents
for carrying out the DA treat-   cracking process by the. fact that the
deasphalted ment are waxy hydrocarbons having 3-7 carbon       oil 2 has,
among other things, a much higher RCT atoms per molecule, such as propane,
n-butane   30   and a much higher metal content. isobutane, n-pentane,
isopentane and mixtures        The embodiments belonging to class IA may
thereof, such as mixtures of propane and n-        further-be arranged as
follows: butane and mixtures of n-butane and isobutane. Suitable
solvent/oil weight ratios.lie between 7:1  lA-i: The deasphalted oil 2 and
the asphaltic and 1:1. The DA treatment is preferably carried   35
bitumen are separated as final products. out at elevated temperature and
pressure. The      IA-2: The deasphalted oil 2 is recirculated to the
two-step DA treatment may essentially be carried        HT. .out in two
ways.                                  IA-3. The asphaltic bitumen is
recirculated to the According to the first embodiment the- residue .
HT. from the HT to be treated is subjected to extrac-   40 tion under mild
conditions in which the residue is   The embodiments belonging to class IB
may :   separated. into a deasphalted oil 1 and a "light"  further be
arranged as follows: ,.asphaltic .bitumen and subsequently the light
asphaltic bitumen is subjected in the second step  lB-1: The.deasphalted
oil 2 is used as the feed for --.to a second extractionin which it is
separated into   45  the TC treatment and a residual fraction of a
deasphalted.oil 2 and the final asphaltic bitumen.   the thermally cracked
product is recirculated as a by-product. The same solvent can be used in
to the HT. both steps and the degree of extraction is con-    IB-2: The
deasphalted oil 2 is used.as the feed for trolled with the aid of the
temperature (tempera-      the TC treatment and a residual fraction of
-ture in the first step higher than in the second    50  the thermally
cracked product, together with 



step). Different solvents may also be used, for        the asphaltic
bitumen, is recirculated to the instance propane in the first step and
n-butane in     HT. the second step.
18-3: The asphaltic bitumen is used as the feed for According to the second
embodiment the                the TC treatment and a residual fraction of
residue from the. HT to be treated is subjected to   55  the thermally
cracked product is recirculated extraction under severe conditions in which
the        to the HT. residue is separated into a deasphalted oil and the
IB-4: Both the deasphalted oil 2 and the asphaltic final asphaltic bitumen
as a by-product and            bitumen are used as feed,.components. for
subsequently the deasphalted oil is separated in       the TC treatment and
a.residual fraction of .   the second step into a deasphalted oil 1 .and a
60  the thermally cracked product is recirculated deasphalted oil 2. To
this end the mixture of          to the HT. deasphalted oil and solvent
coming from the extractor need only be fed into a settler in which a higher
temperature prevails than that used in the    The embodiments belonging to
class IC may be first step.                                  65   arranged
as follows: 4    7                    0 099 141                        8
j le 1: The deasphalted oil 2 was used as the feed        In the
embodiments where the object is to for the CC treatment and a residual
fraction      obtain as complete as possible a conversion of of te
caalytcaly crckedprouct s reir-the asphaltenes-cofltainiflg feed into
deasphalted culthed ctolythell crT. koilpanduhydrocarbon oil distillatesi
it is preferred y.IC-2: The deasphalted oil 2 is used as the feed for    5
to separate what is called a bleed  temfo the CC treatment and a residual
fraction of       one of the heavy streams in the process. In this the
catalytically cracked product, together       way  the  build-up  of
undesirable  heavy with the asphaltic bitumen, is recirculated to
comnponents  during  the. process  can  be the HT.
prevented. Carrying out theprocess accordigt  h As regards the embodiment
be longing to class        invention by. using a TC treatmen 'and/raC ID:
treatment yields cracked products from which one or more distillate
fractions :are separated. ID: the deasphalted oil 2 is used as the feed for
the  These distillate fractions may. be" atmospheric CC treatment, the
asphaltic bitumen is used as    I5    distillates only, but preferably
avacuum distillate the feed for the TC treatment and a residual
should also be separated from  the cracked fraction of the catalytically
cracked product is    products. This vacuum  distillate may be con-
-recirculated, together with a residual fraction     verted into light
hydrocarbon oil distillates by. the *  of the thermally cracked product, to
the HT.         methods mentioned hereinbefore. 20      Ithprcss according
to the invention is The embodiments. belonging to class 1I may
.cridotin an apparatus wh~ich includes a TC * further be arranged as
follows:                        zone, whilst the stream  wihaeedntthisiTc
zone consist of one or more relatively low-asphal- *Il-i: The' deasphalted
oil .2 and. the asphaltic      tenes streams..-such as acdapwtdol2a bitumen
are separated as final products.    25    well as of one or more
relatively''S1 apate'n~esrich *11-2  h  eshle oil2i recirculated to the TC
streams-Sc   3a sphaltic bitumen  searte  in treatrm'ent.
the. process and/or the 4sphaitee5hContailtonM 11-3: The deasphalted oil 2
is. recirculated to. the   feed-which is to be processed with the aid of.
the *  NT.                                    proce~~~~~~~~~~~~~~ss-, it is
preferred toi-i,' use  Czone whic *1-4:The asphli  itumnen is recirculated
to the    30 iihncludes two ciracking undiltijand'A to-r6k the"type
TCtreatment.Q sfrQ`7 11-5: The ashaltic bitumn is recircuated to theof feed
separately into products frm'wih 0n II* Te aipaltic6itur, en6~ reircultedl~
theor more distillate fractionfs adariiif~f~ A T.
are separate.We      Czn  sue   hc 11-6: The deasphalted: oil 2anthasatic
includes. two cracking: unit's, -Iiev   ractIon of  -bitumeni are
recirculated tthTC tramn.             he  rce  prductcoing fdntec~j 114: he
clasphlted il 2is recircu lated to the:H  unit inw wich a rltVel lowy.
alen   edi and the asphalIc b1 itumena -is' recirculated toproc'esiseod, is
pre~ferbyrec tuat.Jt tht ac the TC treatment.' -
ngui.When a I   oe sTe whp'icue 11-8  h  eshle  i  is'recirculated to the
TC           tocaking units, then,;Irqm he. prduc *  reatment and the
asphaltic bitumen is recir-   40'   obtained in the cracking UnitV i wich
th O..a culated to theNT.                                  tively
asphaltiiene-rich feed isccicedi   a ~eaiey 



low-aspha~ltenes  heavry--- fraction ,:may.. ~.be *  The various
embodiments of the' process *             eaaei dsrd  n  h lte   a   esd
ac6cording-to the invention: are represented sche-asafeco ontfrte   aknuitn
K....'    mtically n Figures wiA- to, IA-3 inclusive,. lB-i: to  ~  hc   h
eaIvely  iowapfa tenes teed is l 1- iclusiveIc-i, IC-2,AID and Ili ;Ito
11-8 inclu  prcsed-hpaT.  o!e  s Usa. whc sive. In . t  fgures the
vario-us stream  anteincludetwccknuntti   t   5srfo various zones  re
indicated b  the followin  the distillation of the cracked _products-
~atmos- numerals:.                              ~~~~~~~~~~~~~~~~~~Phe.
distillation and  ptoaly vacuif Misilla- *  stream  1 ~~=asphatns itinn
ee                s, tion) to be carried out in se-pa-ratei distillation
streami 2=;hydrdcarbon oil disilat ex NT               unts. If desird
thrce rdcsorf ractions stream  3= residue ex NT
thereof may be combine-od and. dsiled together. stream  4=deasphalted oi11
eX. DA treatmentFiefo dagmsorheperton f sra   5=deasphaltdol2 ex. DA.
treatment            deadsphalted oils and hydrocarbon, oil. distillates:
stream  6 asphaltic bitumen ex DA treatment    Ss    from-
asphiaitenes-cointairling.   hydrocarbon stream  7=hydrocabnoldsilt-ex
Cmxture wilhereinafter be explie  nmr treatment.,.                     ~
~~~~~~detail with the aid of Fig uresJlVl stream  8= residue ex.TC
treatment stream  9 hdoabn  oil distillate  ex  CC               Fo   iga
bsd  nebdmn  Ai treatmentSeFiueI. 'stream 1O=residue ex CC treatment
The processscare  out.:in, anapparau consstin  of  NTzon cmposd
of.a'catalytic zne  11=HT.
ossigo~ zone  12=DA
~~~~~~~~~~~~~~~~~~hydrotreatment unit (11), an at~ pei  istilla-  zone
13=TC                            ~~~~~~~~~~tion unit (15) and a vacuum
distillation unit (16) zone  14=CC                       ~~~~~~~~~~~~~65
and a two-step DA zone (12),. "successively. .5    9                    0
O99 141                        10 An   asphaltenes-containing
hydrocarbon          vacuum  residue (3) is separated by two-step mixture
(1), together with hydrogen (20), is sub-     solvent deasphalting into a
deasphalted oil 1 jected to a catalytic hydrotreatment. The hydro-
(stream 4), a deasphalted oil 2 (stream 5) and an treated product (21) is
separated by atmospheric      asphaltic bitumen (6). The deasphalted oil 2
distillation into a gas fraction (22), an atmospheric    5  (stream 5) is
subjected to catalytic cracking. The distillate (2A) and an atmospheric
residue (23).      catalytically cracked product (27) is separated by The,
atmospheric residue (23) is separated by         atmospheric distillation
into a gas fraction (28), an vacuum distillation into a vacuum distillate
(2B)     atmospheric distillate (9) and an atmospheric and a vacuum residue
(3). The vacuum residue (3)      residue (10). is separated by two-step
deasphalting into a    to deasphalted oil 1 (stream 4), a deasphalted oil 2
Flow diagram D Abased on embodiment ID) (stream 5) and an asphaltic bitumen
(6).                See Figure VI. The process is carried out in an
apparatus Flow diagram B (based on embodiment IB-3)             consisting
of a HT zone composed of a catalytic See Figure IV.
i5    hydrotreatment unit (11), an atmospheric distilla- The process is
carried out in an apparatus          tion unit (15) and a vacuum
distillation unit (16), a consisting of a HT zone composed of a catalytic
two-step DA zone (12), a TC zone composed of a hydrotreatment unit (11), an
atmospheric distilla-    thermal cracking unit (13), a second atmospheric
tion unit (15) and a vacuum distillation unit (16), a  distillation unit
(17) and a second vacuum distilla- two-step DA zone (12) and aTC zone
composed of   20   tion unit (18) and a CC zone composed of a a thermal
cracking unit (13), a second atmos-         catalytic cracking unit (14)
and a third atmos- pheric distillation unit (17) and a second vacuum
pheric distillation unit (19), successively.: v..-'    distillation unit
(18), successively.                 An   asphaltenes-containing
hydrocarbon An   asphaltenes-containing    hydrocarbon          mixture (1)
is mixed with a recirculation stream mixture (1) is mixed with a
recirculation stream    25    (34)andthemixture(33),togetherwithhydrogen
(8) and the mixture (29), together with hydrogen      (20), is subjected to
a catalytic hydrotreatment. (20), is subjected to a catalyst
hydrotreatment.      The hydrotreated product (21) is separated by The
hydrotreated product (21) is separated by         atmospheric distillation
intoa gas fraction (22), an atmospheric distillation into
agsfraction(22),an      atmospheric distillate 12A) and an atmospheric
atmospheric distillate 12A) and an atmospheric   30    residue (23). The
atmospheric residue (23) is residue (23). The atmospheric residue (23) is
separated by vacuum distillation into a vacuum separated by vacuum
distillation into a vacuum        distillate (2B) and a vacuum  resid-e
(3). The 



distillate (2B) and a vacuum  residue (3). The        vacuum  residue (3)
is separated by two-step vacuum  residue (3) is separated by two-step
solvent deasphalting into a deasphalted oil 1 solvent deasphalting into a
.deasphalted oil 1   35    (stream 4), a deasphalted oil 2 {stream 5) and
an (stream 4), a deasphalted oil 2 (stream 5) and an     asphaltic bitumen
(6). The asphaklicbitumen 16) is asphaltic bitumen (6). The asphaltic
bitumen (6) is   divided into two portions 130) and(31). :Portion, divided
into two portions (30) and (31). Portion      (30) is subjected  to thermal
cracking. The (30) is subjected to thermal cracking. The
thermally cracked product (24) is separated by thermally cracked product
(24) is separated by    40    atmospheric distillation into a gas fraction
(25), an atmospheric distillation into a gas fraction (25), an  atmospheric
distillate (7A) and an atmospheric atmospheric distillate (7A) and an
atmospheric        residue (26). The atmospheric residue (26) is residue
(26). The atmospheric residue (26) is         separated by vacuum
distillation into a vacuum separated by vacuum distillation into a vacuum
distillate (7B) and a vacuum  residue (8). The distillate (7B) and a vacuum
residue (8).       45    deasphalted oil 2 (stream  5) is. subjected to
catalytic  cracking. The  catalytically  cracked Flow diagram C (based on
embodiment IC-,          '   product (27) is separated by atmospheric
distilla- See Figure V.         '              -              tion into a
gas fraction (28), an atmospheric The process is carried out in an
apparatus          distillate (9) and an atmospheric residue (10).      t
consisting of a HT zone composed of a catalytic   so    Streams (8) and
(10) are mixed to form the hydrotreatment unit (11), an atmospheric
distills-    recirculation stream (34). tion unit (15) and a vacuum
distillation unit (16), a 8N two-step DA zone (12) and a CC zone composed
of       Flow diagram E (based on embodiment Il-1)> a catalytic cracking
unit (14) and a second atmos-      See Figure VII. pheric distillation unit
(19), successively.    5S      The process is carried out in an apparatus
An   asphaltenes-containing    hydrocarbon          consisting of a TC zone
composed of a thermal mixture (1) is mixed with a recirculation stream
cracking unit (13), an atmospheric distillation unit (10) and the mixture
(32), together with hydrogen     (17) and a vacuum distillation unit (18),
a HT zone (20), is subjected to a catalytic hydrotreatment.     composed of
a catalytic hydrotreatment unit (11), The hydrotreated product (21) is
separated by    60    a second atmospheric distillation unit (15) and a
atmospheric distillation into a gas fraction (22), an  second vacuum
distillation unit (16) and a two- atmospheric distillate (2A) and an
atmospheric        step DA zone (12), successively. An, asph'al- residue
(23). The atmospheric residue (23) is         tenes-containing hydrocarbon
mixture (1) is sub- separated by vacuum distillation 'into a vacuum
jected to thermal cracking. The thermally cracked. distillate (2B) and a
vacuum  residue (3). The as    product (24) is separated by atmospheric
distilla- 6 .~~ ~~ ~~ ~~ ~~ ~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.    11                   0
099 141                      12 tion into a gas fraction (25), an
atmospheric       to be deasphalted in the first step (in an extractor)
distillate {7A) and an atmospheric residue (26).    with a
n-butanefisobutane mixture (weight ratio The atmospheric residue (261 is
separated by        65:35) at a temperature of 1 100C, a pressure of 40
vacuum distillation into a vacuum distillate (7B)    bar and a solvent/oil
weight ratio of 2:1 and, after and a vacuum residue (8). The vacuum residue
5    the asphaltic bitumen has been separated off, a  '(8), together with
hydrogen (20), is subjected to a  separating the deasphalted oil in a
second step (in catalytic  hydrotreatment.  The  hydrotreated       a
settler) at a temperature of 1400C and a pressure product (21) is separated
by atmospheric distilla-  of 40 bar into a deasphalted oil 1 and a de- tion
into a gas fraction (22), an atmospheric       asphalted oil 2. distillate
(2A) and an atmospheric residue (23).   to  In flow diagrams B, D and E,
respectively, the The atmospheric residue (23) is separated by        TC
treatment was carried out in a cracking coil at a vacuum distillation into
a vacuum distillate (26)    pressure of 10, bar, a space velocity of 0.4 kg
of and a vacuum residue (3). The vacuum residue (3)    fresh feed per litre
of cracking coil volume per is separated by two-step solvent deasphalting
minute and at a temperature of 4W00C (measured into a deasphalted oil 1
(stream 4), a deasphalted    15   at the outlet of the cracking coil). oil
2 (stream 5) and an asphaltic bitumen (6).        In flow diagrams C and D,
respectively, the CC The present patent application also includes
treatment was carried out,at a temperature of apparatuses for carrying out
the embodiments        5100C, a pressure of 2.2 bar, a space velocity of 2
according to the process according to the inven-     kg.kg-'.h-I and a
catalyst renewal rate of 1.0 pbw tion which substantially correspond with
those   20    of catalyst per 1000 pbw of oil and using a zeolite
schematically represented in Figures I-VIL.         cracking catalyst. The
invention is now elucidated with the aid of      For comparison, an
experiment was carried out K..W'  the following Examples.
in which the vacuum residue was subjected to 



In the -process according to the invention the    two-step DA treatment
for. producing a de- starting material: was an asphaltenes-containing    25
asphalted oil 1 and a deasphalted oi '2, using no hydrocarbon'mixture
obtained as a residue in the    previous HT (Example S)and also an
experiment vacuum distillation of an atmospheric distillation  in which the
vacuum residue was subjected to a residue of: a crude mineral oil. The
vacuum         one-step DA treatment for preparing a de- residue boiled
substantially above 5200C and had    asphalted oil 3, using no previous HT
(Example 7). an RCT of 18.8%w, an overall vanadium and   30   In Example 6
the two-step DA treatment was nickel content of 167 ppmwand a sulphur
content     carried out in substantially the sae way. as. of 5.4%w. The
process was carried out according     described in the Examples 1-5, with
the distinc- to the flow diagrams A-E. The following.condi-      tion that
the temperature prevailing in'ie settler tions were used in the various
zones.                described in Example 6 was 1440C. The one-step In all
the flow diagrams the catalytic hydrotreit-   36    DA treatment described
in Example 7 was'carried ment unit consisted of two reactors; the first of
out in the same Way as the first ste(, of, the which was filled with
NWiSiO2catalyst contain-     two-step DA treatment as, described in the ing
0.5. parts by weight (pbw) of. nickel and 2.0    Examples 1-4. pbw of
vanadium per '100 pbw of silica and the        In all the experiments the
asphaltenes-contain-! second of which was filled with a Ni/Mo/A1203   40
ing hydrocarbon mixture (1)'used as staring catalyst containing 4 pbw of
nickel and 12 pbw of   material was 100 pbw of vacuum residue. molybdenum
pes, 100 pbw of alumina. The cata-         The quantities of the various
strearns;obtained lysts were used in a volume .ratio 1:4. The HT was  in
the experiments described in the Examples carried out at i hydrogen
pressure at 150 bar, a    1-5 and the RCT's of certain streams are given in
space velocity (measured over the two reactorsm   459.  Table I. of 0.5 kg
of feed per litre of catalyst per hour, a   Table i! lists the yields of
.final, products. H2/feed ratio -of 1000 NI per kg and an average  '
obtained  in  the, experiments described  in temperature of 410C in the
first reactor and 390TC -a  Examples 1-7. in the second reactor.' ..
Table Ill lists the properties of the final products In all the flow
diagrams the two-step DA   5.   obtained  in  the  experiments described
in treatment was carried out by contanq the feed    'Examples :1-7. 55 65
-,:  *   :  ,  ,   -,   ,  :   :    ,             , :        -    .:   '
::~*  A1 7 U~~. ,  b                                            :   "
,  '.''-    00099141 TABLE I Example No.
1         2         3         4         5 Example carried out according
A         B         C         D         E to flow diagram No. Flow diagram
represented                      III      IV        V         VI        VII
in Figure No. Quantities in pbw  _* C630   tmosph. distillate 2A.)
20.8      20.9      21.5      21.8      14.4 Cg-350t. atmosph. distillate
(7A)           -0.4                -         0.4      10.4  C5-3500C
atmosph. distillate (9)            --10.2                       12.1      -
350-5200C vacuum distillate (2B3)          31.4      31.6      33.4
33.8      21.9 350-520'C vacuum distillate (7B3)           -0.5
-         0.5      16.5 *deasphalted oil 1 (stream 4):              22.0
23.5      23.2     24.8      16.8 deashalted oil 2 (stream 5).
16.5      18.1      1.         81       1. asphaltic bitumen ()7.3
531.9      8.5      4.          . 5100C~ vacuum residue (8)
-         00        -45.8              73.1      .. . .. 3700C~ atospheric
residue. (10)          --                   .        4.4.: portiofl (30)
-         09        -.48...             - portio  (31)
-30                 -3.0 1:~ RTs of Various streams in. %w..* C5~ racionof
rodct 21)                  .       21.4      43       2185 mixture (29)
-.-37                                            --- mrixture. (32).
-         -18.3               -- mixture ~3'3)
. 31.3. 



:20T+ vacuum rsiu  (8)----25 ~.TABLE II: Example No.                     .1
2      3       4      -5..-  6.    -7 Yields in! pbw  hydrocarbon oil
distillates             52.2   53.4   65.2   68.6   63.2     - dea sphalted
oil 1                     22.0   23.5:4 23.2   24.8   16.8   22.0      -
deasphalted oil 2                       16.5   18.1    -      -      12.2
40.2     - -deasphalted oil 3                       -      -      -       -
-       -     62.2 asphaltic bitumen.                       7.3    3.0
8.5    3.0    5.8   37.8   37.8 8    0 099 141 TABLE IlIl Example No.
1      2      3      4       5     . 6     7 deasphalted oil. 1      2.2
3.4    2.1    3.2    2.5    1.8 deasphalted oil 2       8.5   13.5     -
-      9.2    8.2     - RCT, %w deasphalted 3           -      -       -
-      - -   -    -. 5.9 asphaltic bitumen      36.8   52.5*. 52.0   60.5
52.7   39.5. Z 39.5 deasphalted oil 1       0.3    1.2    0.2    3.2   .1.1
2.9 deasphalted oil 2       2.2    3.4     -      -      3.3   .26 V+Ni
content, ppmw             deasphalted oil 3        -      -       -      -
-       -      18 asphaltic bitumen       115     86     84.  88    151
411.   4.11 deasphalted oil 1 .     0.26   0.73  0.25   0.63  '1.0 . .' .b-
deasphalted oil 2       0.38   0.94    -              1.6    4.i    -
Sulpur content, %w               deasphalted oil 3
4.1 asphaltic bitumen       1.9   .2.5,  2.1 .5.:        5.8    '2.  72
With reference to Tables. l-Ill the following     tenes-conitaining .hydca,
should. be noted.                                   tesdiohtactltc byftrs -
1e 00 The advantage. of a two-step DA treatment over     taetprn *hyt.o- a
one-step DA'trieatment becomes evident upon       carbon ,mixturejni6to ipo
tI   teduced comparison of the re.sults described in  the       .
asphaltenes,'conteont ,.,lic            by Examples 6 and,7.
,. .         ,  ..distillation sIto.one or'mor>djlilla  ra'ctis -; The
adva~ntage o;,f. applying' a HT to the feed for  and' ral&r actionaont the
two-step DA treatment becomes evident upon       deasphalting .is used
,toepa  .t0e.residual comparison .of the' results described  in. the
fraction into a deasphaled  .1 ofJBJg~ juality,,a Examples 1 and 6..
deasphalted oil 2 of lower qualityand anasphaltic Comparison. of the
results. described in. the      bitumen.     ,    .            ..: Examples
1 and 2 shows that. application of a TC     2. A process as claimed ,in'p.
ciri; ach erized treatment to the asphaltic bitumen and recircula-    in
that the feed used" isa' a..i'i hi' ture %-.1i tion of the residue ox:TC
rteatment to the HT       which boils substanti'ally i'bove'nd ' 'ore
produces highe'r yields of hydrocarbon  oi    45  "than 35%w of whichils
i'bOvi, ad`  which distillates and deasphalted oils.                    has
an RCT. of more than%,A f, r-a-obl, . ly-a Comparison of.the' results
described in the       residue ,obtained in. thevuridistillatfjpin0fan
Examples 1 and 3 shows that application of a dCC     atmospheric
distillation residu~e o~ f a.crude treatment to the deasphaltedoilE2,and
recircula-     mineral oil.         -a - tion of the. residue ex CC
treatment to the. HT    50  3. A process as claimed in claim .or2, produces
considerably higher                    y                    acatalyti
c n.bC.  drotreat- carbon oil oistillatos.    .  ' '    ' . .          ment
for.the reduction of the as"pihaltenescontent Example' 4, describing
experiments in which        a catalyst is us.ed which.co,,nmpri.ses
at.least'one both a TC treatment and. a CC treatment are used,   metal
chosen from -the group. formed. by nickel provides a combination of the
advantages men-   55   and cobalt and, in addition, at !_ st one . etal
tioned for Exaamples 2 and 3...                      chosen from the group
formed bymolybdenum Comparison of Examples 1 and 5 shows that          and
tungsten supported on a carn;'rfr ore than application of a'TC treatment to
the feed for the   40%w of which carrier consists of alumina, pre- HT
produces considerably higher yields of hydro-    ferably the   meta
combination, nickel/m ol- carbon oil distillates.                        60
bdenum ,or cobalt/molybdenudm-supported'on alumina as carrier.:          .
- 



Claims.                                              .4. A process as
claimed inclaim, 3.:,pchar.cteri.zed- in that when use is made of a
feedfor. the catalytic 1. A process for the production of deasphalted
hydrotreatment which has a.vanadiurnrickel oils and hydrocarbon oil
distillates from asphal-   65   content of more than 50 ppmw, this feed is;
. 9 :'  '  ' '~~~~~~~~~.                                .*           :
'  '-  --''.  -;.''. ......'    0 099 141 TABLE Ill Example No.
1      2      3     4       5     6       7 deasphalted oil 1      2.2
3.4   2.1   3.2    2.5    1.8 deasphalted oil 2      8.5   13.5    -      -
9.2    8.2    - RCT, %w deasphalted 3          -      -      -      -
-      -      5.9 asphaltic bitumen     36.8   52.5   52.0  60.5   52.7
39.5:  39.5 deasphalted oil 1      0.3    1.2   0.2   3.2   1.1    2.9
deasphalted oil 2      2.2    3.4    -      -      3.3    26 V+Ni content,
ppmw             deasphalted oil 3             -      -      -      - , 18
asphaltic bitumen      115    86     84    88    151   41,11. 411 ,
deasphalted oil 1      0.26   0.73   0.25   0.63.  1.0    -2. '  .
deasphalted oil 2      0.38   0.94   -      -      1.6    45 Sulpur
content, %w              deasphalted oil 3..
- -      ;    41 asphaltic bitumen      1.9   2.5    2.1   2.5       8
72 S    7 2 With reference to Tables I-l1l the following
tenes-containing hydrocarbonimi.xts charac should be noted.     .
terised in that a catalytic hydrotreatints used The advantage of a two-step
DA treatment over   to convert .an asphaltenes- ontaing i haydra a one-step
DA treatment becomes evident upon      carbon mixture .into, a .pirodd
ctyvfa.,mJieduced comparison of .the results described in. the    35
asphaltenes content. .which  s.prated  by Examples 6 and 7         .....
distillation into one. ormoreiiiutillate. ractigns - The advantage of
applying a.HT to the feed for  and a residual fraction and~that two-step
solvent the two-step DA treatment becomes evident upon    deasphalting. is
used -to sepaate, the. residual comparison of the' results described in the
.    fraction into a deasphalted oili .of high quality, a Examples 1 and.
6.                           40  . deasphalted oil 2 of lower qualityand an
asphaltic Comparison. of the results described in the     bitumen.     .
. .... . Examples 1 and 2 shows that.application of a TC     2. A process
as claimed in claimJ, characterized treatment to-the asphaltic bitumen and
recircula-  in that the feed used -is a ..hydrocarlbonmixture tion of the
residue ex TC treatment to the HT     which boils substantially above
3M5,Cand more produces higher yields of hydrocarbon oil   45   . than 35%w
of which boils above.520C and which distillates and deasphalted oils.
has an RCT of more than 7.5%w', pr'efterably a Comparison of the results
described in the      residue obtained in the vacuum distillation of an
Examples 1 and 3 shows that application of a CC   atmospheric distillation
residue,.of a. crude treatment to the deasphalted oil 2.and recircula-
mineral oil....-. - tion of the residue ex CC treatment to the HT  0     3.
A process as claimed in claim 1 or 2, produces considerably higher yields
of hydro-     characterized in that in the' catalytic hydrotreat- carbon
oil distillates.                           ment for the reduction of the
asphaltenes content Example 4, describing experiments in which
a'catalyst is used which comprises at least one both a TC treatment and a
CC treatment are used,  metal chosen from the group formed by nickel
provides a combination of the advantages men-   55   and cobalt and, in
addition, at. least one metal tioned for Examples 2 and 3.
chosen from the group formed by jmolybdenum Comparison of Examples 1 and 5
shows that       and tungsten supported. on. a'.carrier, more than
application of a TC treatment to the feed for the  40%w of which carrier
consists opf alumina, pre- HT produces considerably higher yields of hydro-
ferably the metal combination  nickellmoly- carbon oil distillates.
60   bdenurm  or cobalt/molybdenum supported on alumina as carrier. Claims
4. A process as claimed in claim 3, characterized in that when use is made
of a feed for the catalytic 1. A process for the production of deasphalted
hydrotreatment which has a vanadium+nickel oils and hydrocarbon oil
distillates from asphal-   65   content of more than 50 ppmw, this feed is 
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16 contacted with two successive catalysts, the first  1-8, characterized
in that the deasphalted oil 2 is of which is a demetallization catalyst
consisting   subjected to catalytic cracking, that the asphaltic more than
80%w of silica and the second of which    bitumen is subjected to thermal
cracking and that is an  asphaltenes  conversion  catalyst as         both
a distillation residue of the catalytically described in claim 3.
5    cracked product and a distillation residue of the ~ 5. A process as
claimed in any one of claims          thermally cracked product are used as
feed 1-4, characterized in that the catalytic hydro-     components for the
catalytic hydrotreatment. treatment is carried out at a temperature of
13. A process as claimed in any one of claims 350-450*C, a pressure of
75-200 bar, a space        1-8, characterized in that the asphaltenes-con-
velocity of 0.1-2 g.g1.h1 and a H2hfeed ratio of   to   taining hydrocarbon
mixture which serves as the 500-2000 Nl.kg1.-
feed for the process is first subjected to thermal 6. A process as claimed
in any one of claims      cracking and that a distillation residue of the *
1-5, characterized in that the catalytic hydro-    thermally cracked
product is used as the feed for treatment is carried out in such a way that
a       the catalytic hydrotreatment. product is obtained the Cs" fraction
of which   is    14. A process as claimed in claim 13, charac- meets the
following requirements:                   terized in that the deasphalted
oil 2 or the a) the RCT of the C5s fraction is 20-70% of the   asphaltic
bitumen is used as a feed component RCT of the feed and                 '
for the thermal cracking or for the catalytic b) the difference between the
percentages by      hyarotreatment. weight of hydrocarbons boiling below
3500C   20       15. A process as claimed in claim 13, charac- present in
the C.' fraction and in the feed is at   terized in that both the
deasphalted oil 2 and the most 40.
asphaltic bitumen are used as feed components 7. A process as claimed in
any one of claims      for the thermal cracking. 1-6, characterized in that
the two-step solvent       16. A process as claimed in claim 13, charac-
deasphalting is carried out by subjecting the   25   terized in that the
deasphalted oil 2 is used as a residual fraction separated from the product
of     feed component either forthetherTcrackingor the catalytic
hydrotreatment in the first step to   for the catalytic hydrotreatment,
whilst the extraction under mild conditions in which it is     asphaltic
bitumen is used as a feed component separated into a deasphalted oil 1 and
a "light"    either for the catalytic hydrotreatment or for the asphaltic
bitumen and by subjecting the light   30   thermal cracking, respectively.
asphaltc bitumen in the second step to a second extraction treatment in
which it is separated into a  PatensprOChe          - - deasphalted oil 2
.and the final asphaltic bitumen as a by-product of the'process.
. 1. Ein Verfahren zur Herstellung entaphal 8. A process as claimed in any
one of claims   35   tierter 6le und -KonlenwasserStofftldestiltate aus
'1-8 'characterized in that the-two-step solvent  '  iasphaltenhalitgen
Kohlen'wasserstoffnmischun- deasphaltihg -is carried out by subjecting the
gen, dadurch gekennzeichnet,''da d ine  katp - residual fraction separated
from the product of     lytische. Hydrobehandlung dorchgefdhrt wird zur the
catalytic hydrotreatment in-the first step to   Umwandlung einer
asphattenhhaltigen. Kohlen- extraction under severer conditions in which it
is  40    w8gserstoffmischung in einrProdukt mit reduzier- separated into a
deasphalted oil and the final      tern Asphaltengehalt, welches durch
Destillation asphaltic bitumen as a by-product of the process    in eine
oder mehre.-. Destillatfraktionren) und andsseparating deasphalted oil in
the second step   eine ROckstandsfraktionf aufgetrefrnt wird, und into a
deasphalted oil 1 and a deasphalted:oil 2.   daB  em  2-stufiges
LbsungsmittelEntasphal ' 9. A process as claimed in any one of claims   45
tierungsverfahren. eingesetzt wird zur Auftrer- -;      18i-, characterized
in that the deasphalted oil -2 or  nung 'der Rckstandfraktion in ein
entasphal- the asphaltic bitumen  is used: as a .fied          tiertes11
hoherQualitatem entasphaltieltes l component for the catalytic
hydrotreatment,         2 niedrigerer Qualitit und ein Bitumen. 10. A
process as'claimed in any one of claims       2. Em  Verfahren wie in
Ansprych 1 bean- : .1-8, characterized in that the deasphalted oil 2   50
sprucht, dadurch gekennzeichnet daBa die- ver- andlor the asphaltic bitumen
:is subjected to       wendete Zuspeisung eine Kohlenwasserstoff- thermal
cracking and that a distillation residue of  mischung, deren Siedepunkt.
im: wesentlichen the thermally cracked product, preferably both a    Ober
350*C und zu einem Anteil von mehr als 35 distillation residue- of the
thermally cracked .Gewichtsprozentt Ober 5200C liegt und die eiren product
and the asphaltic bitumen, is (are) used   65    Ramsbottom-TestwIert  von
mehr  als  7,5 as a feed component for the catalytic hydrotreat-
Gewichtsprozent -hat, vorzugsweise ein Ruck- 



ment.                                               standerhalten bei eiaer
Vakuumdestillation einies 11. A process as claimed in any one of claims
aus einer atmosphirischen Destillation stam- 1-4, characterized in that the
deasphalted oil 2 is  i'enden Rdhenineratallcstandes, ist   ' subjected to
catalytic cracking and that a distilla-   60  3. Emn  erFahren wie in
Anspruch 1 oder 2 tionresidue of the catalyticallycracked product, .-
beansprucht, dadurch gekennzeichnet, daB bei either or not together with
the asphaltic bitumen,  der katalytischen Hydrobehandluno zur Redu- *
is'used as a feed component for the catalytic     zierung des
Asphaltengehaltes ein Katalysator hydrotreatment.  .
verwendet wird, welcher mindestens emn Metall, 12. A process as claimed in
any one of claims    65   ausgewihlt aus der Gruppe bestehend aus Nickel 10
,, , i  ... ll*1111  ll 11111 ll. ...   .  - < .  .   : .   s-    -      .
:    ,:    I -[                            17                  0099141
18 und Kobalt, und zusitzlich mindestens sin Metall,  entasphaltiertes 01
und das endgultige Bitumen It .      ausgewihit aus der Gruppe bestehend
aus Moly-      als Nebenprodukt des Verfahrens aufgetrennt bdan und
Wolfram, auf einem Tragermaterial,       wird, und das entasphaltierte Ol
in der zweiten welches zu mehr als 40 Gewichtsprozent aus        Stufe in
sin entasphaltiertes 61 1 und sin ent- '   Aluminiumoxid besteht,
vorzugsweise die Metall-   5    asphaltiertes b1 2 aufgetrennt wird.
kombination Nickel/Molybdafn odor Kobalt/Moly-      9. Ein Verfahren wie in
einem der AnsprOche 1 bdan auf einem Aluminiumoxidtragermaterial,       bis
8 beansprucht, dadurch gekennzeichnet, daB :- ^ '   umfa~t.
das entasphaltierte 01 2 oder das Bitumen als eine 4.Ein Verfahren wie' in
Anspruch 3 bean-         Zuspeisungskomponente fOr die katalytische
sprucht, dadurch gekennzeichnet daB bei Ver-   10   Hydrobehandlung
verwendet wird.: wendung einer Zuspeisung mit einem  Vana-           10.
Ein Verfahren wie in einem der Anspruche 1 dium+Nickel-Gshalt von mehr als
550 TpM fur       bis 8 beansprucht, dadurch gekennzeichnet, daB die
katalytische Hydrobehandlung diese Zu-        das entasphaltierte 61 2
und/oder das Bitumen speisung mit zwei aufeinanderfolgenden Kataly-
einem Thermocrackverfahren unterworfen wird *           satoren kontaktiert
wird, wobei der erste Kataly-   i5   und dal3 ein Destillationsruckstand
des thermisch E           sator ein  Entmetallisierungskatalysator, be-
gecrackten Produkte, vorzugsweise sowohl sin stehend zu mehr als 80
Gewichtsprozent aus         Destillationsruckstand des thermisch gecrackten
Siliciumdioxid, und der zweite Katalysator ein     Produkts als auch das
Bitumen, als Zuspeisungs- Asphaltenumwandlungskatalysator, wie in An-
komponente(n) fMr die katalytische Hydrobehand- K.         spruch 3
beschrieben, ist.                   20   lung verwendet wird (werden). 5.
Ein Verfahren wie in einem der Anspruche 1     11. Ei Verfahrsn wie in
einem der Anspruche 1 \. '   bis 4 beansprucht, dadurch gekennzeichnet, daB
bis 8 beansprucht, dadurch gekennzeichnet, daB die katalytische
Hydrobehandlung  bei einer        das entasphaltierte 01 2 einer
katalytischen Crack- Temperatur von 350 bis 4500C, sinem Druck von      ung
unterworfen wird und daB emin DestillarOck- 75 bis 200 bar, einer
Raumgeschwindigksit von   25   stand des katalytisch gecrackten Produkts
als 0,1 bis 2 gg'.h' und einem Verhailtnis von         solcher oder
zusannmen mit dem Bitumen, als Wasserstoff zu Zuspeisung von 500 bis 2000
Zuspeisungskomponente fOr -die katalytische Nl.kg-' durchgef0hrt wird.
Hydrobeharidlung verwendet wird. -6. E  Verfahren wie in einem der
Anspruche 1  -    12. Ein Verfahren wie in einemn der Aneprfche bis 5
beansprucht, dadurch gekennzeichnet, daB    30   bis 8 beansprucht, dadurch
gekenflzeiclhifet, daB  die  katalytische  Hydrobehandlung  in  einer
das entasphaltierte 012 einer katalytischen.Crack. soIchen; Weiss
durchgefuhrt wird, daB  sin         ung unterworfen wird, dal3 das
Bitumen-einer lProdukt erhalten wird, dessen Cs*-Fraktion die
Thermrocrackung unterworfen wird, uand-daB folgenden Bedingungen erffllt:
sowohl sin Destillationsruckstand des kStalytisch' ' a) der
Ramsbottom-Testwert der C *-Fraktion   3s   gecrackten alesauch sin
Destilla'tiofsr0ckstald  betrigt 20 bis-70% des-Ramsbottom-Testwertes
des thermiIch gecrackten Produkte als Zuspei- *   des Ausganlgsstoffes, und
- -       - dsungekomponenten fur die katalyZis4*'S Hydro- b) der
Unterschied zwischen den Anteilen in      behandlung verwendet werde n..
* Gewichtsprozent der Kohlenwasserstoffe mit          13. Ein Verfahren wie
in einem derAnsprOche 1 einem Siedepunkt unter 3500C in der Cst-Fraktion
40   bis 8 beansprucht, dadurch gekennzeichnit, dA5 einerseits und in der
Zuspeisung andererseits      die   asphaltenhaltige    Kohlenwasserstoff-
betrAgt hochstens 40.                              mischung, welche als
Zuspeisung fOr das Ver- '7i-'$' '    7. Ein Verfahren wie in einem der
Anspruche 1  .  fahren dient, zuerst einer thermischen ;Crackung bis 6
beansprueht dadurch gekennzeichnet, da B     unterworfen wird und daB ein
Destillation rOck das.2-stufige Lo6sungsmittelentasphaltierungsver-   45
stand des thermisch gecrackten Prod'uktes als fahren: durchgefrlhrt wird,
indem die von dem      ZuspeisungfOrdie katalytische Hydrdbehandlung 



Produkt der katalytischen  Hydrobehandlyng         verwendet wird.
abgetrennlte Ruckstandsfraktion ,in der efaten->  -- 14. Ein Verfahreon wie
in Anspru'ch 13 bean- Stufe unter milden Bedingungen einer Extraktion   .
sprucht, dadurch gekennzeichnet; das das ent- unterworfen wird, inwelcher
sie in sin entasphal-   so   asphaltierte  01  2  oder das  Bitumen  als
tiertes 01 1 und sin "leichtes"'Bitumen aufge-     Zuspeisungskomponente
fur die Thermocrack- trennt wird, und das leichte-Bitumen in einer      ung
oder fOr die katalytische Hydrobehandlung zweiten Stufe einer zweiten
Extraktionsbehand-     verwendet wird.- lung unterworfen wird, in welcher
es in sin          5. Ein Verfahren wie-in Anspruch 13 bean-
entasphaltiertes 612 und sin endgultiges Bitumen    55   sprucht, dadurch
gekennzeichnet, ;daB sowohl als Nebenprodukt des Verfahrens aufgetcennt
das entasphaltiertw~l 2 als such das Bitumen' als wird.          -
Zuspeisungskomponenten fOr das' thermische 8. Ein Verfahren wie in einem
der Anspruche 1    Cracken verwendet werden. bis 6 beansprucht, dadurch
gekennzeichnet, daB       16. Ein Verfahren wie in Ansprucfi 13 bean- das
zweistufige Losungsmittelentasphaltierungs-   60   sprucht,
dadurch'gekennzeichnet, daB dasm ent- verfahren durchgefuhrt wird, indem
die von dem     asphaltierte 01 2 als Zuspeisungskornponerite Produkt der
katalytischen  Hydrobehandlung         entweder fOr das thermische Cracken
oder fur die abgetrennte Ruckstandsfraktion in der ersten
katalytische Hydrobehandlung verwendet wird, Stufe unter strengeren
Bedingungen einer Extrak-   wahrend  das  Bitumen  als  Zuspeisungs tion
unterworfen wird, in welcher sie in sin   65   komponente entweder fur die
katalytische Hydro- .  .  .'"9                            .~v-~
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behandlung oder fur die thermische Crackung         pr~sents dans la
fraction en Cr* et dens la charge verwendet wird.
est au plus de.40. 7. Proc6d6 selon lune quelconque des roven-
Revendications                                      dications 1 A 6,
caract~ris6 on ce quo, la ddsalphal- 5    tation par SOlvant on deux 6tapes
est r6alisee en 1. ProcWd  pour Is production d'huiles d6sal-
soumettant la fraction *r6siduelle s6per6o du phalt6es et de
distillats..d'huiles hydrocarbures A  produit de 1'hydrotraitemeflt
catalytique dens la partir do m6langes d~hydrocarbures. contonant
premibre 6tape A une extraction dans des condi- *       ~~~des
aspholtbries, caerct6risd en ce quo I'on utilise  tions m6nag605 o0:i1
eslost s~par6o en une hulls unhydrotraitement.catalytique pour transfre  W1
d salphaltio ..stun bitume asphaltique ."16ger" Is. mano.dhdoabres
otnn.dso en soumrettant le bitume asphaltique l6gsr dons asphaltbnes en un
produit. ayen -une teneur enla seconds 6tape A un second
traitermsrltd'xtraC- asphaltines r6duite quo t'on s6pare par.distil Ia-
tion oOs H est s~pardi on une huile-dhsalphalt6e 2 et tion on uno ou
plusieurs fractions do distillats et  to bitumoe asphaltIqUs final comme
sous-produit une fraction r6siduelle et enl ce quo I'on utilise une    15
du. proc6d6. d~saiphaltatio  prsletndextpspor8. Proc~d6 salon l'ne
quelconque des -reven- s~paror la fraction rdsiduelle on u~ne huile
dications 1 A 6, ceract~ris6 en ce qus la d~salphal- dpaslpholtds 1 do
qualitA sup~risure, uine huile    tation par solvent or deux 6tepes oSat
r6alis6e on ddsalphalt6o 2 do quelite inf~rioure et un bitumo
sournettant la fraction r~siduells sdparde du asphaltique.
.~*20    produit do t'hydrotraitemsent catalytique dens la 2. Proc~fdA
solon la rovendicatin 1crctisprmibre 6tape A une extraction- dens des
condi- on ce quo.. la charge utilise eset. un .m lange     itions SAV ros;
oac elle. est. sdpar~so n  une' hullo d'hydrgcarburos qulbout
sensiblomeint :au.    dsihtas Set Joebituite easphaltique final dossus do
3500C et dont plus do 35% en poids  .co~mmo ous-produit: du. procd6 ot n
s~parant bout u-esus do 520T et qui a une RCT (valour   25   l'ul
disalphialt~s dens Ie seconds 6tepa n n do Ramabottorn) sup~rieuro A 7,5%
.en poids, do      huile d~salphalths1eO~ ..-uhbuills ~dksap ats2.
p~ref~renqe un risidu obtenu lors do Ia distillation.  9. Proc0d
solon-.i'ue quelconqus doe reven- sous' vido: dlun r6sidu
:de'.distillain-to-          dictins1 A8,caac6rsens'uolio pheriquse d'une
huilo minral brute..,                d~saiphelt6s 2 oui Isbitumne
asphaltique est utilis 3. Procddsolon Ia -rvevndicatonA 100 ou2,   30
cme ositunt dolal charge do lydrotralte- ceret~n  ence quo,
dnlhdrtitrot-mont catalytique.- cetaytiqe dotinAA r~uire Iatonour en asph
Al-  .~10.-Prc6d66  soon Iunelquelconu dU   ovn t~nes~ n utilio un
caelyseurqul comprond au   dications 1AcArcthrisA en. ce  uo -lhuile.
moi'n$ un m~t'alchois~idaoenIsgroups form6.parlIs    d~salphalt~e 2 etou
Ibiuespa tiqw~s~t -nickel et Is ~obal ot, jnutroasu mpoms un m~tal   35
-soumnis-bA un craquialga'e tfiorIq~#jO bton ce quo un. choisi dens!
Isgro~ups formee pari molybd ns et      rhiu  odsilto   U. .pou-1...6thhfi
Is tungst ne suir unspprt dont. plus do ,40% on      quomonibt, do
prhf~ronico A led4iois,.,'ufl- r~sd' do:-  pids est constit ue  c~a urine,
do prof~ronco uno   distillation du prodUltera' 6 th rmiqusment-ot~s 



cornbinaison-' metalliques.- nickol/molb   eou       bitumo msphaltiqus,
estA (snutilisA(s). cmm. cbalt/rnolybd~n 5rsupport d~c'alumnins.:     .40
cosiuent do Ia, charge-do-ryroritmn 4. ProddA sWon la revend ication
3,cract6rs      aaytqe                  . on ce quo, liosqu'on-utiliseo
unse- chargo, pour       II. Proced6 isbln unef quelconquesdes roven-e I
yirotraitoms~nt-catailytique qui a unos toneur on 'dctos1A8  aatrs   nO   u
'ul Y  . vandkim+fmicikl su~iuSOA5 ppmnpl(ppm en             d~saiphaltdo
2- est sourpisei A .un craquagds cta-~ poids), otte chage set ise on
contaceocdu  4    yiqus St en .co- qu'un rlsidu de djoitillation 'du
catailysu   scsisdotil Is. prevmier., set un         produit craOU6
catelytiquoament q-U'irisoit ou non ctalysr [~ej.do d~imftellisation
copstitu#6 palus    m     ilng   au .bitums a~sphaltiqus,.-, est' - utils
do80%' onpod neslia  d In escond est. un             cormmo onstituentdole
lbcharge do I'hydroitrtO catalyseur ~de transomaindosesphialtnoe
mont  catalytique. - .         -.  solonIa -.rovendication; 3. -   -'
50       12 Prochd6 soon Iune quelconque'des reven- 5.:Proc d6 solon I'une
quolconque. des.:reven-     dications 1 A 8 cdractmri5  en -cs. quo. I'huil
dications 1 A 4, caract&Weison ci qluo lhydrotraite-  desalplialtAO 2
oist'soums -A un craquaeg cata- mont catalytiqu6eoSt rdaelish A unoe
iermpkturo -do  lyiuo        -equo Isle bitum&:,asaphaltiquem ost *  350A
-450C, sous un  ressin do 75 A 200 bars,        sumnis A un craquage
thormique eton ce quoeAIa Yf      o~voc uns vi-esspteld 0,1 A 2 g.g1.-hr et
.55    foIS :un r6sidu dodst raio-u, produit craque * solon un
rapport1H/chargo~de500 A 2000 Nkg.catalytiqusnmont ot un rfsidu do
distillation du .6. Proc~d6 solon unrwquelconqu dsroven-           produit
craqu6 thermiquement sont:  utilis6s dicaions1 A , ceact~risA en. cs que
l'yrotraito-  comme constituents do la charge. do; Vhydrotraits- monit
aaltique ost rhall'ildomanir  -qolo             otcatalytique.    .
obtienne -un :produit- -dont-AIa fraction; 8nC,    s   13.PrAd solon
I'unoquslconjque does revern- satisas auAxgno  uvno:-
--dcations 1 A4 8, caract~rii  nen Csque Ism~lange *    ~~~a) IaRCT -do laf
frction on C6 ost do 20A7%dhydrocerburscnoatds shlde  u do.' la RCT: do Ia
chargdeSt           -sort do charge pour le proc6d~sst d'abdrd sournis b)
Ia difference entre les pourcentages on poids   A un craquage thormiqus et
on cs qu'un r6sidu do ..dos'hydrocarbures bouillant au-dessous do 3500C
65    distillation du produit creque thsruliiquomelt est .12    comma
charge 21                    0 099 141                      22 utilise
comme charge de l'hydrotraitement cata-     phaltee 2 et le bitume
asphaltique comme con- lytique.
stituants de la charge du craquage thermique. Proc:d6 salon Ia
revendication 13, carac-       16. Procede salon la revendication 13,
carac- 14. rocd  slon la revendication 13, carac-ilise l'huil dsaphat  2
ltrise en ce quaon utilise l'huile desaiphaltee 2 ou    5    comme
constituant de la charge destinee soit au re bitu ma asphaltique comim
constitua nt do Ia       craquage thermique ou A I'hydroitraitement cata- -
charge du craquage thermque ou do  lhydro-        lytique, tandis qu'on
utilise le bitume asphaltique traitement catalytique.
comme constituant de la charge destinee soit A 15. Procede salon la
revendication 13, carac-     I'hydrotraitement catalytique ou au craquage
tAris6 en ce qu'on utilise a la fois 'h uile desal-   1o   thermique,
respectivement. 15 20 25 30 35
---  40 4.        X                                 '     X ;  45 50 -. 55.
60 65 .
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