48 f PROCESS FOR THE PREPARATI ON OF A HYDROCARBON M XTURE The

tion relates to a process for the preparation of a hyd c,?;zb ® m xture,
havh g a Ransbottom Carbon Test value (RCT) of a %w-and aéi%n}i dfbooi i ng ¢
poi of [err]. The RCT is an inportant paraneter in the assessnent of the
5 suitability of heavy hydrocarbon m xtunes as feed stocks for catalytic
conversi on processes, such as catalytic cracking, carried out in the
preggnce or absence of hydrogen, for the preparation of |ight hydrocarbon
distillates, such | nllqml g q,(ggﬁ i eed has a

hi gher RCT, the 10%0%?2%%%1%&% Péﬁéggjgt%al?e n@r%g?ga%@%n t hese
processes. Residual .hydrocarbon m xtures, such as residues obtained in the
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previous treatmenyd %g“fse ﬁfﬁ%@%&%&oﬂaéﬂ& alee‘ ntLonedncajsakylic

conver si on_processes. Since: of " residu htf/ rocarbon mxtures is
mai nl'y det®r riwisabblityhet heerEnhedrocarbans pistureseas feed estocks g t he

mxtures, a r&dueltQN ohvd oRFrddlesbdles @ubh XdsUke821530c Raraeigi,ned by
reduci ng the asphaltenes Cﬁgtsent. Basically, this, ma% be ai,chl eved in two
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ways. Part of¢arféedita PRESPTSE SRFRFERER/ Ofr ntRFUTRE by sol vent
deasphal ti ng,prepapation0odf t HighasSiphitokertam dhyrildacedyautechsbgasillipecti ng the
m xture to a 2 catal yti otrea . .Ror t I | op, of the RCT of
distillation arngmk ﬁoessl%he&‘fctal%égge‘?g et %gegr}itegdp}%aesf 3?&%%9%6#%%% rst place,
because i _i% yiaghdyetf widd\ie deadtivatedtinrre rapidRETin shhselraocesaest urt her
because, in contrgsisd,Q1itifabesrfin BB tAds, such as residues obtained in

the distillation of a crude mineral oil and asphaltic bitumen
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separated in the solvent deasphalting of the said distillation
residues or of residues obtained in the distillation of a
15_ hydrotreated residual fraction of a crude mineral oil generally
have too high an RCT to be suitable without previous treatment
for use as feeds for the above-mentioned catalytic comversion
processes. Since the RCT of residual hydrocarbon mixtures is
mainly determined by the percentage of asphaltenes present in
20 the mixtures, a reduction of the RCT of these mixtures can be
obtained by reducing the asphaltenes content. Basically, this
may be achieved in two ways. Part of the asphaltenes may be
separated from the mixture by solvent deasphalting, or part of
the asphaltenes may be converted by subjecting the mixture to a
25 catalytic hydrotreatment, For the reduction of the RCT of
distillation residues the latter method is preferred, in the
first place, because its yield of heavy product with a low RCT
is higher and further because, in contrast to the former method,
where asphaltic bitumen is obtained as a bbiroduc:, it yields a
30 valuable Cs+ atmospheric distillate as a by-product. In view of
the fact that when the former method is applied to asphaltic

_ bitumen, yields are low, only the latter method is. eligible for
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where asphaltic bitumen'is obtained as a by-product, it yields a 30

val uabl ¢ [err] atnospheric distillate as;a by-product. |In view of the fact
that when the forner nmethod is applied to asphaltic bitunen, yields are

| owsa only the latter nethod is. eligible for -2- the preparation of
heavy. product with a | ow RCT from asphaltic bitumen or from m xtures of
asphal tic bitunmen-and distillation residue. A drawback to the latter

method, however, is that it gives rise to the formation of an undesirable
[efTY fraction 5 wtherpreparaidorrof SeaTY iPsadust EbkyaddeaRCy from pephateiogen
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Wi ch - after soar BPTEAEPfoRtEBREr eotre e Faae Sfterielithe
obt ai ned whi ch has reduction, the parameter ﬁca production per % RCT reduction”
(for the sake of brevity hereinafter referred to as_"Gf).at
first remains virtually constant (Gc) and subsequently shows a
fairly sharp increase. In view of the hydrogen consumption of
15 the process it is however important'td take care that the RCT
're&uction is not carried beyond fhe value corresponding to
G=2x Gc.'This means that in practice there will be a number
of cases in which it is undesirable, starting from a heavy
hydrocarbon mixturé, to employ nothiﬁg but a catalytic hydro-
20 'treatmeﬁt for pfeparing a pfoduct from which , after separation :
of an atmospheric distillate, an oil can be obt#ined which has

an initial boiling point of T.°C and an RCT of a %Zw. In those

cases there is nevertheless ai attractive manner of preparing an
oil having the afore-mentioned initial boiling point and RCT.

25 from a heavy hydrocarbon mixture. To this end the product
_6btained in the éatalytic hydrotreatmeﬁt is separated by
distillation into an atmospheric distillate and an atmOSphéric

residue having an initial boiling point of T,°C. The process may

be continued in two ways. First, from the at;osPeric residue so
30 much asphaltic bitumen may be separated by solvent deasphaiting
that a deasphalted atmosphefic fesidue is obtained whicﬁ has the
desired RCT of a %w. Secondly, the aﬁmospheric residue may be
separated by distillation into & ﬁacuum.distillate and a vacuum
residue, and from the vacuum residue so much asphaltic bitumen

35 may be separated by solvent deasphalting'that a deasphalﬁed



an initial boiling point of [err] and an RCT of a %w. In those cases there
neverthel ess an attractive manner of preparing an oil havi ng the 3

af ore-nmentioned initial boiling point and' RCT 25 from a heavy hydrocarbon
m xture. To this end the product obtained in the catalytic hydrotreatnent ¢
I's separated by dis tillation into-gn-atnospheric distillate and an
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unsatisfactory. When the catalytic hydrotreatment is carried out
under such conditions that G >2.0x G » a high yield of oil
15 having an initial boiling p01nt of T1°C ‘and an RCT of a Zw is
still obtained in the . combination process, but it is attended
with an unacceptably high C4 production.
G as well as the conditions at which G reaches a value
between 1.5 x G and 2.0 x G may be read from a graph composed
20 - on the basis of a number of catalytic hydrotreatment scouting
experiments with the asphaltenes-containing hydrocarbon mixture
carried out at different severities and in which the occurring
G's have been plotted'againSt the severities applied, Apart from
' one parameter e.g. theISpace velocity, which is Variable, the
25 other conditions in the scouting experiments are kept constant
and chosen equal to those which will be used when the process is
applied in practice. _ . _
The present patent application therefore relates to a
process for the preparation of a hydrocarbon mixture with an RCT
30 of a Zw and an initial boiling point of Tl°C, in which an
asphaltenes-containing hydrocarbon mixture is subJected to a
catalytic hydrotreatment, the product ‘obtained being separated
by distillation into an atmospheric distillate and an
atmospheric residue hav1ng an initial bozling point of T1°C, in
35 which either a deasphalted atmospheric residue having the



unsatisfactory. Wen the catalytic hydrotreatnent is carried out under such .
conditiens that G> 2.0 x G a high yield of oil 15 having an initial |
boi li ng-point of [err]C and an RCT of a %w is still obtained in the
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the virtually constant value of G which appears when the
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- catalytic hydrotreatment is carried out at low severity.
As regards the way in which RCT's of hydrocarbon mixtures
15 are determined, the following three cases may be distinguished.
a) The viscosity of the hydrocarbon mixture to be investigated
'is so high that it is impossible to determine the RCT by
ASTM method D 524. In this case, the CCT'(Conrédson Carbon
Test value) of the mixture is determined by ASTM method
20 D 189,-and the RCT is computed from the CCT according to
the formula:
RCT = 0.649 x (CCT)
b) The viscosity of the hydrocarbon mixture to be inpvestigated

1.144

is such that the RCT can still be determined accordihg to

25 the ASTM D 524 method, but this method gives an RCT value
which lies above 20.0 Zw. In this case, as in the case
mentioned under a), the CCT of the mixture is determined by
ASTM method D 189 and the RCT is computed from the CCT
according to the formula mentioned under a). ' '

30 ¢) The viscosity of the hydrocarﬁon mixture to be investigated-
is such that the RCT can be determined by ASTM method D 524
and this method gives an RCT value not higher than 20.0 Zw.
In this case the value thus found is taken to be the RCT of

the mixture concerned.



esidue is first separated by distillation into a vacuumdistillate and a
acuum resi due, from which vacuumresidue 5 asphaltic bitunmen is sepagated
sol vent deasphalting such that a deasphalted vacuum resi due is obtained
aving an RCT such that, when this latter deasphalted vacuumresidue is ¥
m xed with the said vacuumdistillage, a m xture having the desired RCT of
a %v is obtained, the catalytic hydrotreatnent being carried out 10 under-:
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the asphaltenes by means of a cataljtic hydrotreatment._ln the
15 second step of the process the asphaltenes content is reduced
by separating part of the asphaltenes by means of solvent
deasphalting. Asphaltenes containing hydrocarbpn mixtures
_ usually_contain an appreciable percentage'of metals, especially
vanadium and nickel. When such mixtures are subjected to a
20  catalytic treatment, e.g. a catalytic hydrotreatment for RCT
reduction, as in the process according to the invention, these
metals will be deposited on the RCT-reduction catalyst, thus
shortening its life. In view of this, asphaltenes-containing
~ hydrocarbon mixtures_having a vanadium + nickel content of more
25 than SO'ppmw should preferably be subjected to demetallization
before being cbntacted with the RCT-reduction catalyst. This
demetallization“may very suitably be carried out by contacting
the mixture in the presence of hydrogen, with a catalyst
consisting of more than 80 Zw of silica Both catalysts
30 . comnsisting entirely of silica and catalysts containing one or
more metals having hydrogenating activity, in particular a
combination of nickel and vanadium, ou a carrier substantially
consisting of silica, are eligible for the purpose. Very
suitable demetallization catalysts are those which meet certain

35. given requirements as regards their poroSity and particle size



and this nmethod gives an RCT val ue not higher than 20.0 %w. In this case é
the valge thus found is taken to be the RCT of the ni xture concerned. 5 '
lii practice, for the determ nation of the RCT's of vacuumdistill ates,

at m¥spheric residues, deasphalted distillation residues and m xtures of

vacuum di still ates and deasphal ted distillation residues, the direct nethod
deseti bed under c) will I n many cases be stf®icient. In'the

detxe;;m nati on of the vacuum r esi due di t
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are subjected to a 2fetalbidazlivticatalpstt asdts bed pf aC'ba.tedhiy;ﬁoo catalyst.
hydrotreatment fgy RCT r??%%gﬂf‘ 3ea§oﬂe'a %ﬁbet RHO R%T?ﬁggig'c{&&&ﬁg tion
eposi te

I nvention, these netals wll ucti1on catal yst
t hus short eni ng its thef seduction Of B‘Pe meral “é’§5ﬁbﬁ L& nkecoEptigdnbh gone

hydrocar bon mi xt ur esrdaguifig 8fViieadttiMThe Niskehpragat ey cRé dMRESytic RCT
reduction in which the RCT reduction is accompanied by soﬁe
reduction of the metal content., In this patent apblication, RCT
15 reduction should be taken to be the total RCT reduction
dccurrihg in the catalytic hydrotreatment (i.e. including the
¢ | RCT reduction occurring in a possible catalytic demetalllzation
process). e '
Suitable catalysts for carrying out the catalytic RCT
20 reduction are those which contain at least one metal chosen from
the group formed by nickel and cobalt and, in additiom, at least
“one metal chosen from the group formed by ﬁolybdenum and '
tungsten on a carrier, which carrier consists more than 40 %Zw of
alumina. Very suitable RCT-reduction catalysts are those which
25 comprise the metal combination nickel/molybdenum or cobalﬁ/
molybdenum on alumina as the carrier. |
The catalytic RCT reduction is preferably carried out at a
temperature of 300-500°C, a pressure of 50-300 bar, a space.
velocity of 0.02-10 g.g-l.h-l and a HZ/feed ratio of 100-5000
30 N1l/kg. Particular preference is given to carrying out the
catalytic RCT reduction at a temperature of 359-450’0,'3
pressure of 75-200 bar, a space velocity of 0.1-2 g. g-l.h-l and
aH /feed ratio of 500-2000 Nl/kg. As regards the conditions to
be used in a catalytic demetallization process in the presence

35 of hydrogen, to be carried out if necessary, the same preference



@ than 50 ppmw shoul d preferably be subjected to denetallization before
4 Bging contacted with the RCT-reduction catalyst. This denetallizationxmay
very suitably be carried out by contacting the mxture in the presence .of
ydrogen, with a catal yst consisting of nore than 80 %w of silica. Both %
catal ysts 30 consisting entirely pk silica and catal ysts contai ni ng one
or nore netals having hydrogenating activity, in particular a conbinati on: 'a;_
of ni Ck%lp 81¥k WaNglitUBtated RerElinbéfires BHS (ehBt éatallyc LORETSti ng of silica,
are eli EI e for the purpose. Very suitable denetallization catalysts are
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chosen equal to those whlch will be used when the process
according to the invention is applied in practice.

15 The second. step of the process according to the invention
is a solvent deasphalting step applied to a residue from the
distillation of the hydrotreated product of the first step. The
distillation residue to which the solvent deasphalting step is
applied may be an atmospheric residue or a vacuun residue from

20 the hydrotreated product. Preferably, a vacuum residue from the
.hydrotreated product is used for the purpose. Suitable solvents
for carrying eut-the solvent deasphalting are paraffinic hydro-
carbons having'3—6 carbon_atems'per molecule, such as n-butane
and mixtures thereof, such as mixtures of propane with n-butane

25 and mixtures of n—butane with n-pentane. Suitable solvent/oil
weight ratios lie between 7:1 and I:1 and in partlcular between
4:1 and 2:1. The solvent deasphalting is preferably carried out
at a pressure between 20 and 100 bar. When n~butane is used as
the’ solvent, the deasphalting is preferably carried out at a

30 pressure of 35f45 bar and a temperature of 100-150°C.

When the RCT reduction in the second step of the process.
according to the invention takes place by solvent deasphalting
of an. atmospheric residue, the desired RCT of the deasphalted
atmospheric resxdue may be attained, for instance, by using the

35 deasphalting temperature pertaining to that RCT, which can be



RCT reduction occurring in a possible catalytic denetallization process).
Sui tabl @ catal ysts for carrying out the catalytic RCT 20 reduction are

t hose which contain at | east one netal chosen fromthe group fornmed by

ni cleel and cobalt and, in addition, at |east one netal chosen fromthe
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hydr ot r eat ment scouting experinments w sphal t enes- cont ai ni ngh
hydr ocar bon mi xture a8efarddng Jipt the invention takes place by solvent _deasp alting

of a vacuum residue, after which the deasphalted vacuum residue
is mixed with the va;uuﬁ distillate separated eariier, the RCT
and the quantity of the deasphalted vacuum residue should be
15 adjﬁsted to the quantity and the RCT of the vacuum distillate as
follows. When a given quantity of vacuum distillate (VD) of A~
. pbw having a given RCT,.. is available, ﬁheﬁ, in order to obtain

VD

a mixture M having a given RC'I.‘-M by mixing the vacuum distillate

with deasphalted vacuum residue (DVR), B pbw of deasphalted .
- 20 vacuum residue will have to be prepared, its RCTDVR being such
that it obeys the relation:

4

A x RCT_. + B x RCT.

VD DVR
iFE -= RCTy

or, expressed otherwise,
.A(RCTM -_RcTVD) '_B(RCTDVR_’ RCTM)..

In the equation mentioned hereinabove the leftfhand.mémbér
is known. In addition, in the right-hand member RCTM is known.
. On the basis of a number of deasphalting scouting experiments
25 carried 6ﬁt with the vacuum residue at, for instance, different
temperétures, a graph can be composed in which the term B(RCTDVR
- RCTM) has been plotted against the temperature used. The

(



“at different space vel ocitdi es and in which the RCT reductions 10 achi eved
have been plotted against the space velocities used. Apart fromthe space
elocity, which is variable, the other conditions in the scouti ng

periments are kept constant and chosen equal to those which will be used

en the process according to the-iBvention is applied in practice. 15

e second step of the process according to the invention is a sol vent -
deasphal tempgratuns apie appiigdain aheddrasphaltingeiniithei $¢condostenf the = W

hydr ot r egé @fle P dWEE Rcotdingl b Sttheslﬁéntﬁ&‘ nﬁgsﬁé ':Jeﬁk' £’ Bsigdue to which
t he sol vent _deasphal tin IS ap e:an atnospheric residue or a

step
vacuum r%%ﬁpauet}fitsoh‘i"% g?ﬁé%ﬁﬁ%%aﬁ’eahb?tbéﬂﬁttemr eferably, a vacuum

resi due §(re 6 Rygtotegadirdgprandtaliud A( he sparposom Sui t able _
sol vept s_f or e sol.v as It n e paraffinic hydro-

car boRs 'I"‘Féevltﬁ?eff é""é TB’§%\°%B n%“& T?’rblq:g's & ST gé 'ﬁpﬂﬂt% fife and mixtures
thereof seutingiexperinenss of dpaspiadeing ale rketpmt corstddt amdd mi xtures of

n-but ane yy te?né%u‘&i”.‘.@’l%os@#h&@i?'w&l}%é’%ﬁhigéd ww%%g fide egs |ie betveen 7:1

and 1:1 an arti cul ar - bet ween e solvent deasphalting is
pr ef er abtgeozding &0 ehn lavenrigpclsyped doy weRdt1Se- and 100 bar. \Wen n-butane

Is used as tBgssRkveny RCThQ:h@eﬂéﬁh.acédﬂlﬂtlﬁs RIS Gind i %&@ﬁf' ed out at a 30
pressyre of 35-45 bar gﬂ 53 a% l!&e 1%% n the RCT reduction
Ml eomRtes dp EHe<RRLS b RO ahLIAES, 1 "0vT T FRVARER i isakes bl ace. by
sol vent mba&ep&mlfbrngauaﬂ.ya:m &bﬂwﬂieﬁlﬁrol‘cessékle;intm ﬁlﬁsehed diCT of the '
deasphalt t [ gnece, by using the
35 deaspéh 51%?@;“%3 l{’:plrorgafl ?}% X?Qreattq 85;34#1? gﬁgl'% V\Flcp Thn be r ead

fr om a gﬁmhlbweswhoﬁtm%w snéfqu!,’on%m)eﬁcmrddes as the :

feed hes a higher metal content, the catalyst will be de-

15 activated more rapidly in these processes. As a rule, residual
feed mixtures have not only too high an_RCT, but also too high a
metal content to be suiteble, ﬁithodt treatﬁent, as feeds.for
the afore-mentioﬁed catal?tic conversion processes. The product .

‘obtained in the ptocess accordiog to the invention is a de-

20 asphalted atmospheric residue or a mixture of a vacuum

distillate and s deasphalted vacuum residue, which product, in

" addition to a low RCT, has a very low metal content. This is due
to a considerable extent to the fact that the metal-containiog
distillation residue which is subjected to solvent deasphalting

25 has been catalytically hydrotreated. For, the solvent de-
asphalting of such metal-containing residues shows a very high
metal-removing selectivity.

“As examples of asphaltenes-containing hydrocarbon mixtures
which may be used as feed for the process according to the

30 invention the following may be mentioned:

a) atmospheric residues obtained in the distillation of a
| crude mineral oil, '
b) vacuum residues obtained in the distillation of a crude
mineral oil,s



asphal ting scouting experinents with the atnospheric residue carried out at 9/‘

different tenperatures in which the RCT's of the deasphalted atnospheric

resi dues obtai ned have been plotted'5 against the tenperatures applied.

Apagt fromthe tenperature, which is variable, the other conditions in the *
scouting experinents are kept constant ‘and chiaen equal to those which wll
be .used when the process according to the invention is applied in practice.

104 When the RCIT. reducgtion i,n the second st f the praoces ccordi_ng
Lo he i nventi on t ks BPEAITHS "o SSREREATAET i THLVaRY JERoRALELT 8
after which the deasphathedegtduasmentsioded undeniadedndvit)h t he vacuum
distillate separateg earli,en |t al t ed
vacuum resi due should bé“l}%lgé% [}g{_% %Qﬁf}eﬁgﬁg}rﬁ?% %%gg?%g%ﬁ%%f%?;ﬁg%
vacuum di stillate as foreshdyes\Widaivedjiinctheydistiliptidn ofhcuddmtrertedt e
(VD) of A pbw havéng a giy®RaRFrakeidd ofi & 3uaé l@Rksal LRGN, in order to
obtain a m xture M kfvhgg a given RCTr[er{)% Ry m xing the vacuumdistillate
with deasphal t ed vatlunPFETaaerf BR)or RO \ﬁfo?hﬂé‘&%%hé‘_lylié‘ifafbmléﬁﬁﬁ‘fﬁes
residue will have to bempitipae®dindet Sa)RETd),err] being such that it obeys
the relation: A X ++ B X + B RCT M or, expressed
ot herwi se, A(RCTM %hf%fnf%ﬂ?lsﬂ RCT [ERR] Ip the equation nentioned
her ei nabove t he | ef ¢} haheavyehjpdrocasbdmaiintures exhtiacteh from tavesaddght - hand
menber [ERR] is kooyn. D id1esDASifea1d FUNIRRE, Qhgdeasphal ting scouting

experinments 25 carri'ed out wth the vacuumresrdue at, for instance,
di fferent tenperatutks, nExgrapricane Rr Berhoseths Aspbaltsnesnrickindperazbopvr

mixtures mentioned under a) - h) with one or more
: aSphaltenes-poor_or asphaltenes-free Hydrocarbqn mixtures
such as aromatic extracts ex lubricating oil production and
15 cycle oils and slurry oils ex catalytic cracking.

As asphaltenes-containing hydrocarbon mixtures to be used
as feed for the process according to the invention the following
six are breferred:

Feed 1 _
20 An atmospheric residue obtained in the distillation of a crude
mineral oil. _ .

The investigation has shown that the RCT reductions in the
catalytic hydrotreatment in which for G values are reached which
correspond with 1.5 x Gc and 2.0 x Gc’ are dependent on_Tl, the

25 RCT of the atmospheric residue (b %Zw) and the percentage by
weight of the atmospheric residue which boils below 520°C
(d Zw), and are given by the following relation (relation 1)
| RCT reduction = E:E x 100 =

51.6 - 0.526 x d - 0.115 x Tl + 2.55 x b + 0.00115 x Tl x d |
5
3

(1.426 - 1.15 x'10°

x Tl)(l - 0.01 x d)

where ¢ is the RCT of the atmospheric residue with an initial
boiling point of T1°C of the hydrotreated product.



[err] has been plotted against the tenperature used. The -9
nperature to be applied in the deasphalting in the second step of the

process according to the invention may be:read fromthis graph, this being
the tenperature at which the term B(RCT[err] - RCTM has the given value#
A(RCT[err] - RCT[err]). Apart froemld -the tenperature, which is variable, .
the other conditions in the scouting experinents on deasphalting are kept .,
const ant Feedd2chosen equal to those which will be applied when the process\J
accor di ng J QL% deBYENh O et  8a%hel BAATLIGR 0P IeHe8 L ReT, the metal -
content Ts also an | npor t-ant araneter In assessing t eswtablllty of |
- heavy hyefklecar bon oi I s as feeds for catal ytic conversion processes, in the

presence or ahsamGes izaRY6H MABNshdwAl tidie cRE 4RAT 8ddueR16ds linObe hydrocar bon
distillates, such as tgr[eaol i ne and ker SI ne Accor di ngfas the feed has a

hi gheP nEARBLYEHhPEAFotTepEment; Ap hi evafpesiare zeached BiShore rapidly

in thesecﬁxeepaﬁe&itm .8 £ eandGZilOdjded fesddszﬁwmesm e td only too

hi gh an Ut aI 38t 99 h taI nt 0,.Qe _su bl wi t hout

treat msng'qrgs ed 8T o %dugfé T et o%’gﬁ %%Wa%’ lmgc%%vgr sii?on processes.

The pr odthst vebmm medidtn K'Bga C[)r,ozmissracgiaedlmg the ftdiéowm&ntl on is a de- 20

asphal t e, QL FRSPRRLLECidnes) due or a m xture of a vacuumdistillate and a

deasphal te% vacm resi du’e whi ch BLQdUCt in addition to a |l ow RCT, has a

very |ow metal conterfiCT Tedustion fua—T 4% chsi derabl e extent to the fact

that the netal -containing distill at Pon re5| due which is subjected to

sol vent deasphal.ti.ng t al ydrotreated. For, the

sol vent .de- a‘?alstl n‘é%? % ah'g%% yont ga(H }(fq!as e+si5dues shows a very high
3 +

1.4 - 1,08 x 10 1 .

10 where ¢ is the RCT of the atmoSpheric residue with an initial
| boiling point of T '
Feed 3
An asphaltic bitumen separated in the solvent déasphalting of a

1°C of the hydrotreated product.

distillation residue from a crude mineral oil.

15 The investigation has shown that the RCT reductioﬁs in the
catalytic hydrotreatment in which for G values are reached which
correspond with 1.5 x Gc and 2.0 x Gc,lare dependent on Tl; the
‘RCT of the asphaltic¢ bitumen (b %w) and the average molecular
weight (M) of the asphaltic bitumen, and are given by the

20 following relation (relatiom 3)



met al -renovi ng selectivity. As exanples of asphaltenes-containing (E;
hydr ocagbon m xtures which may be used as feed for the process according to
the 30 invention the followi ng may be nentioned: a) at nospheri c residues
obt®& ned in the distillation of a crude mneral oil, b) vacuum r esi dues
obtained in the distillation of a crude-mineral oil, - 10 - c¢)

asphaltic bi.tunen separated in the sol vent deasphalting of. the residues
mentjoned under a) and b), d) asphaltic bitunen separated in the solvent
deasphal ting of residues obtained in the distillation .of a hydrotreated. 5
residual fraction of a crude mneral oil, e) m xtures of two or nore of

t he heavy hydrocarbon mi xtures nmentioned under a) - d), f) heavy crude
oils, Q) heavy hydrocarbon m xtures extracted fromtar sands, 10 h)

resi dues ex thermal cracking, and i) m xtures of one or nore of the
asphal tenes-rich hydrocarbon m xtures ngntioned under a) - h) with one or
nmor e asphal t enes-poor or asphal tenes-frge hydrocarbon m xtures such as
aromatic extracts ex lubricating oil -pr@duction and 15 cycle oils and
slurry oils ex catalytic cracking. As a§phal t enes-contai ni ng hydrocar bon

m xtures to be used as feed for the proﬁgss according to the invention the

followng six are preferred: Feed 1 &
’ ™ L
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20 An_at nospheric resi due obtained in the distillation of a crude mneral
| . The investigation has shown that the RCT reductions in the catalytic
wWdrotreatment in which for G values are ‘reached which correspond with 1.5
Gc and 2.0 x G, are dependent on [err], the 25 RCT of the atnospheric #
residue (b %w and the percent age Ry wei ght of the atnospheric residue
whi ch boils below 520[err]C (d %), and are gl ven by the follow ng rel atian
(rel ati opeel) 4RCT reduction = - x 100= b 51.6 - 0.526 x d - 0 115 x T +%/

2.55 X b—-r-o—oon% x Tl X
1,15 x 10 mIXRUT&OF

(1.426 -

VA ftmﬂ’q'ﬁfi% Heidnerhteined ind hﬁcq’i"?ffilﬁ'ﬁ%“&t nospheri c

resi due off iahcanle niserall 6l Iandgarpasplhakrﬁ.c[muu}néh fep et ddy dii afhleeat ed

"solvent ld]EasFEﬁ%%ng nves gﬁ%ge&l %ngcp l}_%akl{'le(al pitl:]lgg%rsu | lation OT-

product .
a crude

m ner al

gatron has shown reductions in

the 57 ceft & hydrotmeatas reatmmfmtmwﬁ #mru@emrlsesl #d,reached which .
COr I €S PO Wi HktL«.—é es 1880 149 c>ﬁa§ 5@3:5& ofa&ﬁeda%sﬁgﬁﬁ%tbmu{eﬁ”] the RCT |

of the vacuumresid b % and t

1 ng point of the vacuum

resi due l(e[reth? )Pb"aﬂfi ‘é‘FeaWEheW Fﬁ%idf“ﬁl'l OWI ng relation (relation 2) RCT

reducti on

10

‘15

= The inved€¥3aliot3 has-sHbwhOfhat The RCZ. Bhluetlons @nOfhex T

catalytic hydrotreatment in which for G values are reached which

correspond to 1.5 x Gc and 2.0 x Gc’ are dependent on

1

2)
3)

4)
5)

T.,

tie RCT of the atmospheric residue (b %w),

the percentage by weight of the atmospheric residue boiling
below 520°C (f Zw), '

the RCT of the ésphaltic bitumen (¢ %w), and

the asphaltic bitumen/atmosfheric residue mixing ratio in
the feed mixture, expressed in pbw of the asphaltic bitumen
per 100 pbw of the atmospheric residue (r pbw),

and are given by the following relation (relation 4)



1.4 - 1.08 x 10 3 x T 10 where c is the RCT of the atnospheric residue
with ansinitial boiling point of [err] of the hydrotreated product. Feed 3
An asphal tic bitunen separated in the solvent deasphalting of a

dist% |l ation residue froma crude mneral oil. 15 The investigation
has shown that the RCT reductions in the cafalytic hydrotreatnent in which
for--G val ues are reached which correspond wth 1.5 x Gc and 2.0 x G, are
dependent on [err], the RCT of the asphaltic bitumen (b %) and the average
nol ecul ar weight (M of the asphaltic bitunen, and are given-by the 20

following relation (relation 3) -12- 44 0000404 * + - 13 - Feed
4 . : S
-
+ | o
of =
2
"
wy

k 5

RCT reduction = d-e x 100 =

p—

1000 xb+rxc

P18 % (91 - 0.9 x £ - 2.55 x b)+(1 - P)(118 — 1.18 x £)
100 x b

(1.426 = 1,15 x 107> x T + 1.25 x 107 x r)(L - 0,01 x )

e = the RCT of the atmospheric residue with an initial boiling point of T1°C
of the hydrotreated product.

d = the RCT of the feed mixture, and

100~
where
P =

e



A m xture of an atnospheric residue obtained in the distillation of a crude
yi neral oil and an asphaltic bitunen separated in_the solvent deasphalding
a residue obtained in the distillation 5 of a hydrotreated residual .
action of a crude mineral oil, which mxture conprises |ess than 50 pbw®
the asphaltic bitumen per 100 pl& ef the atnospheric residue. The

i nvestigation has shown that the RCT reductions in the catalytic
hydr ot reBeeei®t in which for G values are reached which 10 correspond to V'
1.5x G L%{A:u@@%éaova&u%eféslldaéeob@«z&?&dciﬂtcwdﬁu%w{&d ofd  Lhe RCT of -
t he atnospheric resid (b %), 3) per cent age wel ght of the

at mosphefreder Binensd pbt |apﬁgaq3ép5w1[téprl]i(qummsepgsate4i) ia thee RCT of the
aSp_hgl ti Egmehumsﬁ:ﬁamh@ﬂ? 5§s1duteheb@iabmlid ehbldctiléﬁ’ﬂﬁa&fiB?SpEe“ c alt
resi dye nixi ratio_i mxture e ressed | w of the asphaltic
bi t undn Per? ggﬁr%ﬁﬂb‘f trﬁéf%ﬁaﬁ'ngﬁf’éﬁ"f’% te8 (’Fmbaxf\?oq & d are given by

the fol | etdchgmietiaiei oomprietsitliesa whan 50 -pbﬂr4o£ theOasphdldic b@thmdnerr |
per 100 pbw of the vacuum residue.

The investigation has shown that the RCT reductions in the
catalytic hydrotreatment in which for G values are reached which
10 correspond to 1.5 x G, and 2.0 x G,» are dependent on
1) Tl’
2) the RCT of the vacuum residue (b %w),
~3) the 5 %w boiling point of the vacuum residue (T5°C),
4) the RCT of the asphaltic bitumen {(c %w), and
15 5) - the asphaltic bitumen/vacuum residue mixing ratio in the
feed mixture, expressed in pbw of the asphaltic bitumen per
100 pbw of the vaduum residue (r pbw),

and are given by the relation (relation 5)



[err] [err] [err] - 15 - Feed 5 A m xture of a vacuum resi due obtai ned
inthe distillation of ‘a crude mneral oil and an asphaltic bitunen
separated in the solvent deasphalting of a residue obtained in the
dissillation 5 of a hydrotreated residual .fraction of a crude mneral oil,
whi ch m xture conprises | ess than 50 gbyéqj the asphaltic bitunmen per 100
pbw of the vacuumresidue. The investigation has shown that the RCT
reductions in the catalytic hydrotreatment in which for G values are
reached which 10 correspond to 1.5 x Gc and 2.0 x Jerr] are dependent on
1) [err] 2) the RCT of the vacuumresidue (b %), 3) the 5 %w boiling
poi nt of the vacuum residue [err], 4) the RCT of the asphaltic bitumen (c
%), and-15 5) the asphaltic bi t umen/ vacuum r esi due mxing ratio in the
feed m xture, expressed in pbw of the asphaltic bitunen per 100 pbw of the
vacuum residue (r pbw), and are given by the relation (relation 5) - 16-
c [err] ' . -

100 +r
100

d
tS5x

RCT reduction = d-e x 100 =

pl-8 & (66.5 - 2.55 x b + 0.05 x T,) + 118 x (1 - P)
1.4 - 1.08 x 10~3 x T, + L x 1073 xr

of the hydrotreated product.

e = the RCT of the atmospheric residue with an initial boiling point of Tl’c

d = the RCT of the feed mixture, and
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K

17 - Feed 6 A mi xture of an asphaltic bitumen | separat ed in the sol vent
d asphalting of a residue obtained in the distillation of a crude m neral

and an asphaltic bitumen || separated-in’ the 5 solvent deasphalti ng of

rlesi due obtained in the distillation of a hydrotreated residual fractior®
a crude mneral oil which m xture~conprises |less than 50 pbw of

asphal tic bitunen Il per 100 pbw of asphaltic bitumen I. The investigation..
showaed gt t he RCT reductions in the 10 catal yt | C hydrot reatment, in u

has

whi ch fgn%ﬁu%ug%agr e i a?gge%lw%ecnh corresgocgqgsp aI xe(é and 2.0 x G

are dep % tumen | (b 9w),
3) 't hdeamaégénsmlfeu#%ﬁ-dmloghainﬁd ihehesphatiifilatdpnt afren | 15 (M,
4) - e I n ) e asphaltic

bi turren I%J h Hll gil %n&%%sta%a%gb%ﬁm%g | nseﬁgﬂ%eﬁ mmt??ure expr essed

in pbw éf’l‘f% depredplringopf iaransiquepabtaipedpiny the dirsibiapiartic bitunen |
(r pbw) o£29 ryadoereRcdd 3 iBYal Heaéloal 6911 CEOdAMiMYAT) 011 whidn O [err] .

[err]

Omixture comprises less than 50 pbw of asphaltic bitumen II per
100 pbw of asphaltic bitumen I.
The investigation has shown that the RCT reductions in the
10 catalytic hydrotreatment in which for G values are reached which
correspond to 1.5 x.Gc and 2.0 x Gc, are dependent on
n T,
2) ° the RCT of the asphaltic bitumen I (b ),
3) the average molecular weight of the asphaltic bitumen I
15 ™), ' .
4) the RCT of the asphaltic bitumen II (¢ Zw), and
5) the asphaltic bitumen II/asphaltic bitumen I mixing ratio
in the feed mixture, expressed in pbw of the asphaltic
bitumen IT per 100 pbw of the asphaltic bitumen I (r pbw),
20 and are given by the relation (relation 6)



[err] [err] - 19 - The average nol ecul ar weight M-of the asphaltic
bitunmen | used as feed conponent®in feed 6 as well as the average nol ecul ar
wei ght M of the asphaltic bitunmen used as feed 3 are determ ned by ASTM
nmetgpod D 3592-77 using toluene as solvent. 5 * The relations 1-6

menti ohed above offer an opportunity of detgyuining whether, in view of the
maxi-mum accept abl e value of G (corresponding to 2.0 x G), it is possible
byygatal ytic c hydrotreatnent alone, starting fromthe feeds 1-6, to
prepare a product fromwhich, by distillation, an atnospheric residue can
10 be obtained which has a given initial boiling point of [err] and a
given RCT of a %w. |If, cording to the relations, this proves inpossible
and, therefore, the conpijnation route has to be applied, the relations
further indicate the |igijt$ between which, in the catalytic hydrotreatnment
of the conbination rout®,| 15 the .RCT reductions should be chosen to ensure
opti mum efficiency of theqconbination route. The feeds 4-6 are conposed of
two bl endi ng conponents. «&one ‘of these blending conmponents (bl ending
conponent 1) is selectedwromthe group consisting of atnospheric residues
obtained in 20 the disti#lation of a crude mneral oil, vacuum residues
obtained in the distillatjion of a crude mneral oil and asphaltic bitunen
separated in the sol veni |deasphalting of a residue obtained in the
distillation of a crude_nineral oil. The other $l endi ng conponent (bl-ending
conponent It) is an asptaltic - : - :

_ RCT reduction = d-e , 100 =

14 -1.08x 1070 xT +1L.4x 10 xr

100 x b _
T00xb +rxec

P8 ¥ [188.5 - 32.1 x log M — (18.6 - 5.36 x log M) x b ] + 111 x

100-
of the hydrotreated product.

d = the RCT of the feed mixture, and.
e = the RCT of the atmospheric residue with an initial boiling point of T

where

6

h )



" 25 bitumen separated in the sol vent deasphalting of a residue obtained in
™he distillation of a hydrotreated residual fractjon of a crude m neral

| . Exanples of the latter residual fractions are atnospheric residues. and
cuumresi dues obtained in the distillation of a crude mneral -0il and
sphal tic bitumen 30 separated ingthe solvent deasphal ting of these

residues. A very attractive embodi rrent of the process according to the .-
nvention | AighiviagdGubct il LEEER &G iche lablariss LhAlndrvni ch the ™
bl endi ng conponent used as a conponent of feed for e first step is-

t he asphaed ias HeadisemPLersi edeed 6( Ré ‘éﬂlvéﬁtthe avergge. deasphalting in the
second gbPdruldPesedQREliM io@Nehd aspmﬂ:ahmmmame;sdesag &deRGT akgduction in the |

first step of t p ci.tcul ,ation of asp haltic bitunen, my be
det er ni fi& r&‘;n?‘g%yoﬁgﬁ? Eh‘\ﬂeﬁj #%ﬂ 7?0% |'énll'l’§83 3% %8eY¥ i ne the RCT 5
reduction to be enployed in the catal ytic hydrotreat rrent In order to ensure
optinrum effici e e.C , V\@ﬁp conmponent | is
t he orgunl y feerg‘E P&étk%geqséa‘gégg\kié%m ?mp{ %ge iSe %g; ggrpose S _
det er ni detempinitg: Wbasﬂle}‘,o#n whvn%ﬁhefmmﬁqcewﬁh#ow@&t ant experinents
using 1@ blHRdENhdiAEPANENG Ga;, tih:eiﬁ %slﬁ»ﬁ B &daiyeface velocity, in.

e

t he conbi nation process, an oiF pr are whi_Cch has the desired RCT of a
ov and PRErasEeaiment| alqne,) S‘Eﬁf‘f‘?ﬁg&ﬁﬁl e Seedolrf. £9dPEFPAIEpRal tic bit unen

(asphal pisddvtt BFe which,S bphdiRiciETetddny Ay apidipheric Jebsopientl y, the
{he Dat APy e AR HBEFD At hre AR rHSPat JoRRLLR 8250t i & #P8i ency | n the
conbi nati givepr B¢ € atfon af maccordingf td|thedrelgtdomponbhs proves
impossible and, therefore, ﬁhe combination route has to be
applied, the relations further indicate the limits between
which, in the catalytic hydrotreatment of the combination route,
15 the RCT reductions should be chosen to ensure optimum efficiency'
of the combination route.
The feeds 4-6 are composed of two blending components. One
of these blending components (blending component I) is selected
from the group consisting of atmospheric residues obtained in
20 the distillation of a crude mineral oil, vacuum residues
obtained in the distillation of a crude mineral oil and asphaltic
bitumen separated in the solvent deasphalting of a residue
obtained in the distillation of a crude mineral oil. The other
blending component (blending component II1) is an asphaltic
25 bitumen separated in the solvent deasphalting of a residue
‘obtained in the distillation of a hydrotreated residual fraction
of a crude mineral oil. Examples of the latter residual
fractions are atmospheric residues and vacuum residues obtained
in the distillation of a crude mineral oil and asphaltié"bitumén
30 separated in the solvent deasphalting of these residues. A very
attractive embodiment of theiprocess according to the ‘invention
in which one of the feeds 4-6 is used, is that in which the
blending component II used as a component of the feed for the
first step is the asphaltic bitumen obtained in the solvent



asphal tic bitumen A having the desired ratior is used as the feed. The (éf
space velocity to be used for the purpose is 20 determ ned on the basis of

a nunber of catalytic hydrotreatnent’ scouting experinents using the m xture

of #l endi ng conponent | and asphaltic bitunen A as the feed. Using this

space velocity in the conbination process an Qil is prepared which has'the
desired RCT of a %v and the desired initial'bgplTng point of 25 [err], and

angasphaltic bitumen (aspha)tic¢ bitunen i s oft ai ne - t.
Thé% e experifments aB%a?Z‘SgﬁJ['@dgﬁpﬁlﬁeoﬁ%ﬁ'\?) BriPe &t’e scge%r%?’n?itrb%s?{?aﬁ'%gﬁ%h
case usi'ng the asphah¢ idesbirédiRET =dpatiaxmedn fohenfirgyr etediofigtlse presessf, with
experinents as the gl xi o] -hl ' ; t ant
values of r) in 30 gaégﬁﬁéﬁﬁgg'ggE%gégg?gegﬂg#@%éﬁggPpﬂE%&FE?%EEﬁ%ﬁgﬁtaﬂas.
come when two succefgllowsscFiee selation piaun #s9d dioddearaiae edealphal tic

bi tumens havi ng i r td@ldeY o8 téabe Rmp18yed RHStH B2 13 8c MSldR6tFathént 1in
determ ned which is required for the application jin ctuz‘inh,gra,cti ce of the
process according t 87¢4Fe P nRASHEE AP tiEth e551ckeney cin égFo‘i‘l’ fuatd SR BLcess:

bi ]E]y_rre_n._ Gener al |'y, whet bQend fhigEomponen2 I is Sttei 65130f ceX ped METhies sgce

11 ustrated w bh thE MATEr S R TG 5% i caummsrect K EbuRre v P pagte

i nvestigation two abfiosplsber of esdtadpeiadydrarredtantc priradmensenudingai ned in

oo 6 eSS LRl e GRSl SRRy, 1

X the combination process, an oil is prepared which has the
desired RCT of a %w and the desired initial boiling point of

T1°C, and an asphaltic bitumen (asphaltic bitumen A) is obtained
as a by-product. Subsequently, the relation found is used to

15 determine the RCT reduction to be employed in the catalytic
hydrotreatment in order to ensure optimum efficiency in the
combination'prdcess when a mixture of blending cbmponenth and
asphaltic bitumen A having the desired ratio r is used as the
feed. The space velocity to be ﬁsed for the purpose is '

20 determined on the basis of a number of catalytic hydrotreatment
scouting experiments using the mixture of blending compoﬁent I
and asphaltic bitumen A as the feed. Using this space velocity
in the combination process an oil is prepared which has the
desired RCT of a %w and the desired initial boiling point of

25 T1°C,'and an asphaltic bitumen (asphaltic bitumen B) is obtained
as a by-product. These experiments are repeated optionally once
or several times, in each case using the asphaltic bitumen
separated from a preceding series of experiments as the mixing
component for blending component I (at constant values of r) in

30 a followipg'seriés of experiments, until the moment has come
when two successive series of experiments yield'separated
asphaltic bitumens having virtually equal RCT's. Thus the space
velocity is determined which is required for the application in
actual practice*of thé process according to the invention with

35 recirculation of asphéltic bitumen. Generally, two or three



110 ASTM net hod D 524), a vanadium + nickel content of 70 ppnw and a
percentage boiling below [err] of 50 4. Atnospheric residue B had an RCT

of 15.6 %w (determ ned by ASTM nethod D 524), a vanadi um + ni ckel content
of 500 ppmw and a percentage boiling below [err] of 29.4 % 15 As ®
~regards the question whether it Lsyjpassible, in view of the maxi mum .
perm ssible value of G starting fromatnospheric residue A to prepare by,
not hi Ng ghpf e 3 abieirEnditdr 24 QakEFElend & QEbGice EREN ML Edharby di stillati o/
.an at nospheric residue can be obtained which has an initial boiling point - -
of [err]sgiilﬁe ‘an 20 RCT | ower than that of atnospheric residue A application
of rel ation Thei intdneidwri® now 1L1dOfrated with the aid ofimeke (Where F is the
maxi num vﬂou n f }%lg#ght hand nmenber of the max rel ation), with
substltu ron or b 370 and d=50, shows that this is quite feasible
prow-‘deM{_ﬂhe atnospheric residue 25 with an-initial boiling point of
Lerr] L0 be ff eRar e bityaRBolcho (Sdnolhabitle iAHNuds iyt udid s means, for

i nstance, that, starting from atnospheric resid A, for the preparation of
an at m)é’bﬁ%l? ihad kagnyaReaiasd np éheldrﬂst"?-h]ratl}s?l‘?%@rﬁb@ﬁ #enefay err] and an RCT-
(c) of 4ibs %ﬂcﬁoggﬁk&hytﬁe@lbayﬁ’ @t £1QﬁIBI)EI‘1t alone will be 30 sufficient. If, :

"l bol AMBeIREAE eiehe A B4R 4 RBEipe 10%n) a0 RURRRGT I 0 R of 15
% alQ:atAathechhgldI Gﬁﬁb,atarmmadaimnle nigkel content of 70 ppmw and a
percentage boiling below 520°C of 50 Zw.
Atmospheric residue B had an RCT of 15.6 %Zw (determined by
ASTM method D 524), a vanadium + nickel content of 500 ppmw and
a pereentage boiling below 520°C of 29.4 Zw.

+

15 As regards the question whether it is possible, in view of
the maximum permissible value of G, starting from atmbspherrc
reéidue A, to prepare by nothing but catalytic hydrotreatment a
product from which, by distillation, an atmospheric residue can
ﬂe obtained which has an initial boiling point of 370°C and an

20 RCT lower than that of atmospheric residue A, application of
relation 1 in the form | |

b—c

100 = F
b .

(where Foax 18 the maximum value of the rightehand member of the
relation), with substitution of b=10, T=370 and d=50, shows that
this is quite feasible.provided that the atmospheric residue
25 with aﬁ'initial boiling point of 370°C to be prepared has an RCT
(e) higher than 3 6 %w. This means, for instance, that, starting
from atmospheric residue A, for the preparation of an
atmospheric residue having an initial boiling point of 370°C and
‘an RCT (c) of 4.5 %w a catalytic hydrotreatment alone will be
30 sufficien:. o o '
1f, however, from atmospheric residue A an oil is to be

prepared having an initial boiling point of 370°C and a much



not sufficient in view of the maxi mum perm ssible value of G Then, in
additiqn to the catalytic hydrotreatnment, a solvent deasphalting treatnment
shoul d. be applied. Application of 5-relation 1, in the form maxi mum RCT
reguction - F and max minimum RCT reduction = F min (where F and F
are the maxi rum and the m ni rum val ue, nmax. mn respectively, of the

ri ght-hand nenber. of the relation), with 10 s&%s’titution of b=10, T-370 and

d=50, shows that for optl m, ut id i |o of t roce s ca.re
Shali dbe Takon t hABES %ﬁ%#u&%i 5% "tﬁép‘?cela’tg Y%" recf
bet ween 54.1 and 64nolt°/<suf/ﬂ:tclienhe’nob}eacpfotthome;ﬁanuinn miﬁaﬁ}ihevabxer eélfblues

having an 15 initiay,foili r;q%eefoqt tOfenketdd 199& %kﬁwr%geme%@ § doibent

at mospheric residue Mas subj ected to catal ytic
experinents. The exwrsphﬂrﬁlezmreﬁeetewtr ﬁb@ﬂd’u e.wpéi&méph%iqaém@ﬁ

cont ai ni ngt wo flxedrgai;%ﬂ/s;t b&‘ctiheofoﬁ total volume of 600 m. The first
catal yst bed consisted of a 20, NV, % catal yst_.containing 0.5 pbw of

ni ckel and 2.0 pbw of vanadPaRTE RohFepBorisr S|Flruaea a8dhe second cat al yst
bed consisted of a Co/ Mo/ Al m2ffimsmaRret yeﬂumaha*m 4 pbw of cobalt and 12.

pbw of ‘mol ybdenum pﬁ hetd G PO :PJ ! “@r@a Q%u]ﬁﬁ\mg d t%L'&nll% Lhe

Ni /V/Si Q2 and Co/ Mo/ T err] cmatka ystginva 'S’ vere
carried out at a tergseeativedyofof] eM]rishtﬁmésmemoflzseb@rlaam)a with

[err]/oil ratio of &Q&NJ&&Q oé’%kk@u%aw@ca%dV@is%C' LRa YRIE £Us &belifud he
experiments. The results of Ferl- nmenis. 1-13 at run hour 450 are. listed

in Table A For eac‘f’F’éi*ﬁ%ﬁ"l‘i‘e?i ‘t“ﬁec‘lm&BP%ﬁgﬂ“vB‘é“ceﬁé Qr&c8hqdidoks ttpken that

the RCT reduction in the catalytic hydrotreatment is between
54.1 and 64.1Z%. _
With the object of preparing atmospheric residues having an

15 dinitial boiling point of 370°C and different RCT's (c),
atmospheric residue A was subjected to catalytic hydrotreatment
in thirteen experimente. The experiments.were carried out in a
1000 ml reactor containing.two fixed catalyst beds of a total
volume of 600 ml. The first catalyst bed consisted of a

20 Ni/V/S:LO2 catalyst containing 0.5 pbw of nickel and 2.0 pbw of
vanadium per 100 pbw of .silica. The second catalyst bed consisted
of a Co/Mo/Al2 3
of molybdenum per 100 pbw of alumina. The weight ratio between
the Ni/V/SiO and Co/Mo/Al2 3

25 ments were carried out at a temperature of 390° C, a pressure of
125 bar and a H, /oil ratio of 1000 Nl/kg. Various space

velocities were'used in the experiments. The results of Experi-

‘catalyst containing 4 pbw of cobalt and.12 pbw

catalysts was 1:3. All the experi-

.ments 1-13 at run hour 450 are listed in Table A.
_' For each experiment the table gives the space velocity
30 used, the RCT reduction (Egg_x 100) achieved and the corre-
sponding C4- production (calcuiatéd as Zw on feed);
Experiments 1-12 were carried out in pairs, the difference
in space veiocity between the two experiments of eaeh pair

being such as to achieve a difference in RCT reduction

drotreatmeént 1n t |rteen _



BO used, the RCT reduction (b-c x 100) achieved and the corre- sponding
err] production (calculated as %v an, feed). Experiments 1-12 were casried

out in pairs, the difference in space velocity between the two experinents
of each pair being such as to achieve a difference in RCT reduction -
- of about 1.0% The table furthgrygives the [err] production per % RCT

reductl on (G) for each pair of experinents. TABLE A Experi nent Space = .
of about [EU'%r]The table furthéz @ves the CVEIpQSAvIc){:ion per reduction, N
br OdUCtI ORC:T reducgio CB for each o A r engv on feed v |
1. 50 %‘119( oP%iF1 0f eFPSTIM 1. 40
32.9 _ .0.496 J 3 _ 2.42 . 20.0 ' 0. 300
0.7 0.63333.016 o IABER oo R =
0.617 7 0.61 ' 53.5 0.901 0.023 8 -
©0.57 Experiment 54533‘;e - 0.£&29 9 c,” 0. 40 q, 63. 4
1.164 0.030 10 0.37 64.6 4% 1.200 -
No. velocity, reduction, production,
g.g_l.h-l % Zw on feed %w
1 1.50 31.9 0.481
| | }i 0.015
2 1,40 . 32.9 0.496
3 2,42 20.0 0.300
- | | } 0.015
4 2.31 21.3 . 0.319 .
5 L7 40.2 0.603
| | - | } 0.016
6 L0304l 0.617
7 0.61 53.5 0.901
. ( 0.023
8 0.57 54.7 - 0.929
9 0.40 63.4 1.164
o | . 0.030
10 10.37 64.6 1.200
11 0.30 70.0 - 1.432
- , S 0.057
12 0.27 71.1 1.495

13 0.50 59.0 1.030 -



11 0. 30 70.0 _ 1.432 0.057 12 0. 27
71.1 ‘. 1.495 13 0.50 _., 59.0 1. 030

- 24 - Only Experinments 8, 9 and 13 are experinments according to the
invgntion. The other experinents have been included for reasons of :
conparison. As can be seen in Table A in Experlrrents 1-2,  3-4 and 5-6, G
remains virtually constant [err]. In Experi- =52%ents 7-8 and 9-10, in which
RCTy reducti ons were’ achi eved of about. 54 and 64% respectively, G was about
1.5°G and 2.0 [err] respeRYy Feperinents Sp o f0dsld5rai RGPS eonrdins it
hydr ot reat ment carrigg Qme:&esﬂ.r dmagoﬁuarEx:@e&mamssnﬁqe $éetﬁl’i€lc1£3dé&EE6r
separated 10 by SUCCGSSI ve zi_.t ric gfstl I gatl aon %1”% }\Q/rgc%u t| |Jation
intoa C4 fraction 28" ° fSaht *Tic € %570t afRos-phe "8“ ments
distillate, a 370- [e.‘r-|2]. Y€l and ii-réstclﬂe@'abnsarvdraua[lelwrc}onsaemurmr ésﬂuhuéxpe‘ﬁie
vacuum 1 esi dues wSt &, egspiiaih et Mo uRiAREr HedBe HIAISHA gfnAQehage and

a solvent/oil weight rat easphal t ed vacuum resi dues
obt ai ned were mi xed a%oBR i%énéofr"rzesfﬁﬁﬁ?ichb"#aeu%maﬂl RE| bt §, e 2r@Ft s
(of which only Experidggaétivelyl s an experiment according to the i nventi on)

are listed in Table B.
The products g%tained in the catalytic hydrotreatment

carried out according to Experiments 5, 1l and 13 were separated
10 by successive aﬁmospheric distillation and vacuum distillation
into a CA— fraction, a HZS + NH3 fraction, a C5-370°C atmos-
pheric distillate, a 370-520°C vacuum distillate and a s20°ct
vacuum residue. The vacuum residues were deasphalted with
n-butane at a pressure of 40 bar and a solvent/oil weight ratio
15 of 3:1, and the deasphalted vacuum resiaues obtained were mixed
with the corresponding vacuum distillates. The results (of which
only Experimeﬁt 16 is an experiment according to the invention)

are listed in Table B.



—~\Exper i ment No. 14 15 16 H2-treated

roduct from Experiment No. 5 11 . 13
stillation Yield of products cal cul-ated on 100 pbw feed, pbw 4
. 60 1.43 1:03 2S 3 2.9 &

‘3.4 3.2 C5 - 370C 25 - ' 8.2 11.7
10.5 370-520C (vacuum distillat e) 56. 3 58.0 - 58.1 .,
520C+ (vacuum resi due) TABLE B 33.3 27. 7 28.9 RCT of W/
the vacuum di stillate, %w - 0.4 . 0.3 1 RCT of the
vacuum FERSFHERRT ¥R, 15. 4 g% ?3.6 Deh%phaltl ng
"Tenperature, [err] . _ 130 129 133 Yield of
deasphal t [ pbw ' - 21.6 22.1 -
21.8 Ya‘!’ez 3%% §E*+te°% 9%'%{ unen, pbw 11.7 5.6 7.1 RCT.
of the dé:‘asgphia#etnédNQ/-acuum resi due, 9w 5 o u 13 4.4
4.6 4.8 Mxing Yield of m xture of vacuumdistillate and deasphal ted .
vacuum r esi due, pbw = - 77.9  80.1 79.9 Initial
boi | i nPiEEslatdon he nixture, [err] | 370
370 Yield76f Pcddedtst belddlsted e, % _ 1.5 1.5
1.5 on %80 pbw feed, pbw _
: c4" 0.60 1.43 1.03

H,S + NH, 2.9 3.4 3.2

C5 - 370 c : ' . 8.2 11.7  10.5

370-520 C (vacuum distillate) . 56.3 58.0 58.1

- 520° c (vacuum residue) 33.3 27.7 28.9

RCT of the vacuum distillate, %w 0.4 0.3 0.3

RCT of the vacuum residue, %w . 15.4 8.8 13.6

Deasphalting

Temperature, °C ' 130 129 - 133

Yield of deasphalted vacuum i -

residue, pbw ‘ - 21,6 22.1 21.8

Yield of asphaltic bitumen, pbw 11.7 5.6 7.1

RCT of the deasphalted vacuum ' )

residue, %w 4.4 4.6 4.8

Mixing

Yield of mixture of vacuum

distillate and deasphalted

vacuum residue, pbw ' 77.9 80.1 79.9

Initial boiling point of the - |

mixture, °C o 370 370 370

RCT of the mixture, 7w 1.5 1.5 1.5



Applicdation of relation 1, in the form - x 100 - F b max wth
substitution-of b=15.6, T=370 and d=29.4, shows that this is quite feasible
to prepare an atnospheric residue with an initial boiling point of [err]
angg an RCT |ower than that of 5 atnospheric residue B by catalytic

hydrotreatnment and distil- lation of the product so obtained, provided that
the at nospheric residue to be prepared has an2BREA (c) higher than 4.7 %w.
from at mospheric residue B however an oil is to be prepared which has an

i niial boili ng poi nt oRrplicaliem@farehathion 0L.nbm eteefiormsd RCT of 2.5 9%, a
catal yti c hydrotreat ment al one i< psyfef kegent in view of the maxi mum
pernissible value of, G Then, inaddition t®=%the catal ytic hydrotreatment a
sol vent deasphalting step shoul d be applied. Application of relation 1, in

the form 15 with smdiwmmfrmgcsi qraaao Fandag€b 918y dHofrk EHReREH1s
reduction = F mn vv'#t bs{ tjon of b-15 T= 378 a%d d=29. 4, %{‘IOWS t hat
for optinumutiliza 5% eﬁg P rRfEPBR® ;?Poé%’%?? 8TEE SREAAUE B ARen
that the reduction imitihd Wwefldhy tpodniyedr 870 Waknd nin RST Z(awbetmgntm 6f and

70.0% Wth the %sqosgaﬁmr)g;mg @%3% tm\éw rg,ﬁls Q44419 Poi nt

of [err] and an om at nosphertc re rmsp eric
resi due B was subj etatdgnt of #heapradyet @Ohymﬁitnﬁéatmﬁ%ﬁ% thatsithe| simosplenic

described for Experid@ue e bd-pgripatiéd hdst 4 REANE:)CREGFSERan JNE Fgaction
conditions were slrghtlﬁédrfferent viz. a tenperature of [err], a pressure

of 150 bar, a space vel ‘i’;?moft"fsﬁge’&cgreswue Bigvevee ap) 9% isrtq b8
prepared which has an initial boiling point of 370°C and a much

10 more reduced RCT of 2.5 %w, a catalytic hydrotreatment alone is

' insufficieﬁt in view of the maximum permissible value of G.
Then, in additiom to ﬁhe catalytic hydrotreatment a solvent
deasphalting step should be applied. Application of relation I,
in the form:

15 maximum RCT reduction = F max’ and

minimum RCT reduction = F min .

with substitution of b=15.6, T=37O and d=29,4, shows that for
optimum utilization of the combination process care should be
taken that the reduction in the catalytic hydrotreatment is

20 between 60.0 and 70.0%. |

With the object of preparing an oil having an initial

boiling point of 370°C and an RCT of 2.5 %w from atmospheric.
residue B this atmospheric residue B was subjected to a catalytic
hydrotreatment in a similar way as describeﬂ_for Experiments

25 1-13, using the same catalysts. The reaction conditions were
slightly different, viz. a temperature of 395°C,.a pressure of
150 bar, a space veloéity of 1.05 g.gfl.h‘l and a Hzloil ratio
of 1000 N1/kg. The RCT reduction was 65%. The product pf the
catalytic hydfotreatment was separated iikewise as described

30 hereinbefore by consecutive atmospheric distillation and vacuum
‘distillation into several fractions. The 520 C vacuum residue
was deasphalted with n-butane at a temperacure of 115°C, a

pressure of 40 bar and a solvent/oil weight ratio of 3:1, and

|



Hydr ot reat nent was separated |i kew se as described 30 herei nbefore by .-
onsecutive atnospheric distillation and vacuumdistillation into several
fractions. The [err] vacuumresi due was deasphalted with n-butane at a &
tenperature of [err], a pressure -0R740 bar and a solvent/oil weight ratio
of 3:1, and. -27 - the deasphalted vacuum resi due obtained was m xed with
t he vacutha desspHalletd val:'han residies obtaineidSwax pEkéd atith Nhe . 17 according tov

1 o DY B S Sy e SRRl o1 TaCTon Vel

g of 1000 NI /kg. The RCT reduction was 65% The product of the catalytic

0. 98 HZSaele[oe'dir}g to the invention are given herelnafter 1.5 C5 - 370C
14.2 370-[err] (vacuumdistillate) : 48. 3 520C+ (vacuum
resi due) 32.6 RCT of the vacuumdistillate, %w
0.5 RCT Espezimenta¥pynd’ esi due, 9%w 12.9 Deasphalting Yield .-
of deasphal ted vacuum resi due, pbw o 26. 8
Yi el d of | tic bi turren pbw 5.8 RCT of the deasphalted -
vacuum r-:neé-g-gg-—’w , 6.1 MXi g
Yield of products calculated on 100 pbw feed, pbw
C4 0. 98
H,S + NHj | o 1.5
C5 - 370°Cc 14,2
'370-520°C (vacuum distillate) o 7 48.3
- s20°cT (vacuum residue) _ 32.6
RCT of the vacuum distillate, Z%w | - 0.5
' RCT of the vacuum residue, Zw ) 12.9

Deasphalting
Yield of deasphélted vacuum

residue, pbw . | ' . 26.8
Yield of asphaltic bitumen, pbw 5.8
RCT of the deasphalted vacuum '
residue, %w ' ' : 6.1
Mixing

Yield of ﬁixture of . vacuum.
distillate and deasphalted

vacuum residue; pbw - - 75.1
" Initial boiling point of the'

mixture, °C ' ' 370
RCT of the mixture, Zw - 2.5
EXAMPLE 2

In the example two different vacuum residues ﬁefe u#ed:.
(1) Vacuum residue A with an RCT of 19 Iw (determihed by ASTM



Yield of mxture of vacuumdistillate and deasphal ted vacuum residue, pbw
75.1 Initial boiling point of the mxture, [err]

370 RCT of the mixture, %v 2.5 EXAMPLE 2 In the
exgmwl e two different vacuumresi dues were used: (i) Vacuumresidue Awth
an RCT of 19 %w (determ ned by ASTM - 28 - method D 524), a vanadi um+

ni ckel content of 160 ppnw and a 5 %w boilimg2®cint of 500C, and (ii)
Vaguum residue B with an RCT of 11 %w (determ ned bi/ ASTM net hod. D 524), a
vanadi um + ni ckel cont emethof PF2pme yanadiuvg + nicksl gpupeny pfglefoprev ghd

%err} . grom \é?:gl:_uu][n rzezi g/z:ﬁazé @Jll‘i%k pauL N¢E 800¢d)i khal boiling point of
err]and an of 2. cannot. _be prepared_by catalytic¢c hydrotreat nent
al one in view of thEida%esusm FrEiAre st HRED 2 5%¥€ff é{i z}f/'héi‘?t‘ﬁﬁi%ﬁi{ﬂe’?i%ﬁm 0

t heI cag al tho i f 10 hydr O]Eﬁeﬁfoaemtszaa, sOvipidiveasqiiebl i dogténteaf NENtppad candda be
appl i ed. plicatjon of _r tion 2 in.th 4 maxi mum RCT reduction = F,
o S eldel b DE S0

and m ni num RCT raduct i _ ahd F[err] are the naxi num and
t he mi ni num val ue, nmax From vacoum resimet A\asl pil dlaving apj igdtibdpiddnder of

E)Btel rmejlmat ion), wt kﬁ:cﬁﬁQS&f 34h O 2P RED ofl 2737y 3BEhot BEGreplpub viyhat for
' catalytic hydrotreatment alone in view of the maximum

permissible value of G. Then, in addition to the catalytic
10 hydrotreatment, a solvent deasphalting treatment should be
applied.
Application of relation 2 in the form:
maximum RCT reduction = F___, and
max
minimum RCT reduction = F
min
15 (where F and F , are the maximum and the minimum value,
max min
respectively, of the right-hand member of the relatiom), with
substitution of b=19, T1=370 and Ts=500, shows that for optimum
utilization of the combination process care should be taken that
‘the RCT reduction in the catalytic hydrotreatment is between
- 20 52.0 and 62.0%.

With the object of preparing atmospheric residues having an
initial boiling point of 370°C and different RCT's (c), vacuum
residue A was subjected to éatalytic hydrotreatment in thirteen
experiments in a similar way as described for Experiments 1-13,

25 using the saﬁe_cataiysts in the weight ratio indicated. The
reaction conditions were: a temperature of 385°C, a pressure of
150 bar and a Hzloil ratio of 1000 N1/kg. Various space
velocities were used in the experiments. The results of

Experiments 18-30 at run hour 500 are listed in Table C.



are shoul d be taken that the RCT reduction in the catal ytic hydrotreatnent
~1's between 20 52.0 and 62.0% Wth the object of preparing atnospheric .
. residues having an initial boiling point of [err]and different RCT's (c), %
- 'vacuum resi due A was subjected to_ catal ytic hydrotreatment in thirteen
.experiments in a simlar way as described for Experinents 1-13, 25 using .-,
the sanme catal ysts in the wei ght $gigoci ndi cated. The reaction condltlonS\/
‘were: a tenperature of [err], a pressure of 150 bar and a H2/oil ratio of
1000 NI /kg. Various space veI00|t|es were used in the experinents. The

(:g? " 5=500, shows that for opti utilization of the combination process

resul ts @kpdripenit MTenspacks- 30 at rurrcrour 500 arcxi “listed |ng‘[abl e C - 29
- TABLE C El% eri Tenta1o ci% reduction rqductio [err] G-
No. - velocity, "o {eductlon brodﬂé@iSﬁ M % .Zw on feed
ow 18 ____ 0. 91g.g .7t 30. % 2w @n8fded). 027 9 0.87 .
31.5 18 0.828 2§.¢1 1.5305 . | 0.525 0. 027
21 1. 30 o212 -'0.5§58§g 0. 60 |
39.9 1.061 0.028 23 0.58 - | 41.0.027 1.095
24 10. 38 0.87 51.5 31,5 1. 4@G828 -
20 1.36 20.0 1 0.525 |
' 0.027
21 1.30 212 0.557
22 0.60 39,9 ©1.061 )
" | 0.028
23 0.58 41.1 1.095 |
24 ©0.38 51.5 1.466 |
. - t . 0.040
25 0.36 52.4 1.502
26 0.26 61.8 o 1.983 |
' _ 0.054
27 0.24 62.5 - 2.021
28 0.17 70.0 3,015
- | | 0.113
29 0.15 71.1 3.139 ‘

30 .30  57.0 1.700



0. 040 25 0. 36 52.4 1.502 26 0. 26
61.8 | 1.983 0.054 27 0.24 62.5 2. 021
28 L 0.17 70.0 3.015 0.113 29 0.15
71.4l 3.139 30 0. 30 - 57.0 1. 700 -

30 - Only Experinments 25, 26 and 30 are experinents according to the
i nvention. The other experinents have been i'h@louded for reasons of

cogpari son.  As can ‘be seen in Table C %{1 F? g§nts 18-19, 20- (?%d -
83 G remai ns vi rt ualdyy BRETIFRREE &1y ane, FERYTHBATRS ?ﬁc 188 0
26 27, in which RCTtheditehOitm. WEliee ol Biént ewpdrmenabmmaaﬂeeanﬂnm%d for

tively, G bout 1.5 tivel
bt i med n'ine car APSTIE RS GrBRPERCRe he Eaf 1o, 4ER0 R0, lae G BALMLS

Experinments 22, 28 aRAdlB020elle a8d Fepds £ ceninscoheaelly \F@na‘é%ﬁﬁ@rl &n

distillation and aGUUM dst] 174abé QRal 76.973C4ERAL cH R0t i RS chnslo8Ed | bed
her ei nbef ore. The "vactum r esi dues wer e deas halted wi th n-butane and _t he

deasphal t ed vacuum @€bievedsok #bgnt ai2napd \ﬁ@?e TRSREEE et ke t%@aﬁcﬁbl"%p]or?df;ag
vacuum di stil | ates. zhher floegu) trespécdibese. 15 exper| ments of which only

%Bfrel g?nt 33 1s an EXpe{hlengpotdu%ggoorb%LEgedt gn tq'xe Ic:Qt\:/a y: %.gr}iyd%cr:grelat énetd in

carried out according to Experiments 22, 28 and 30 were

10 separated by consecutive atmospheric distillatiom and vacuum
distillation into several fractions as described hereinbefore.

| ‘The vacuum residues were deasphalted with n~butane and the

deasphalted vacuum residues so obtained were mixed with the
corresponding vacuum distillates. The results of these

15 experiments of which only Experiment 33 is an experiment

according to the invention, are listed in Table D.

(



- 31 - TABLE D Experiment No. ' 31 32

3 H2treated product from Experinent No. 22 -
M[(z: 30 Distillation Yield of products cal cul ated on 100 pbw feed, . pbw
1.06 3.02 - 1.70 4 »
err]S + NH -31 - 3.8 5.1 - 4.5 2
3C - [err] . _ 5.8 10.0 8.3 5 .=
370-[err] (vacuum distillat e) TABLE D 23.5. 39.0 34.0 N
[err] (v : 67,1 - .2 53.0 RCT of the -
vacuum %ﬁe?}' g"%rv 0.4 0"1 ﬁ .4 RCP of the vacuum
resi due, %w 15.2 10.3 13. 2 Deasphal ting Tenperature, .
ferr] - 137 125 133 Yiel d of deasphalted
vacuum res téeated pipduct from | . 41.0 36. 2 38.0
Yield of %pﬁﬁﬂiepé ¥9-t umen, pbw 2%, 1 28 9.0 30 15.0 RCT of -
t he deasphal t ed vacuum resi due, Zw 3.7
4.8 4.4 M. xing Yiel d of m xture of vacuum d| stillate and deasphal ted
vacuum rﬂéﬁ&ﬁ-’é—iﬁgw . 64.5 75.2 72.0 Initi aI

boi | i ng Yielatodfprodects calculated
on 100 pbw feed, pbw

c, - ' 1.06 3.02 1.70
H,S + NH, | 3.8 5.1 4.5
cg - 370°C | - 5.8 10.0 8.3
370-520°C (vacuum distillate) - 23,5, 39.0 34.0
520°C" (vacuum residue) 67.1  45.2  53.0
RCT of the vacuum distillate, %w 0.4 0.4 0.4
RCT of the vacuum residue, %w . 15.2 - 10.3 13.2

Deaéghalting

Temperature, °C 137 125 133

Yield of deasphalted vacuum

residue,. pbw 41,0 . 36.2 38.0
" Yield of asphaltic bitumen, pbw | 26.1 9.0 15.0

RCT of the deasphalted vacuum '

residue, Zw 3.7 4.8 4ob

Mixing

Yieid of mixture of vacuum
distillate and deasphalted

vacuum residue, pbw 64.5 75.2 72.0
Initial boiling point of the :
'_mixture, °c : 370 370 370

RCT of the mixture, Iw | 2.5 2.5 2.5



m xture, C -370 370 370 RCT of the
m xture, %w 2.5 2.5 2.5 - 32 - A

catal ytic hydrotreatnent alone is insufficient to prepare from vacuum

eg due B an oil with an initial boiling point of [err] and an RCT of 3 %w
in view of the maxi mum perm ssible value of G__In addition to the catal ytic
hydro- 5 treatnent a sol vent deasphalting. st‘eﬁzhc’is to be appli ed.

Ap%fl cation of relation 2, m_ maxi nu err] and

t f F
mum RCT reduction - AF¢ ?ﬁaﬁ'ﬂﬂ‘ie)\kggfﬁcﬁeaf‘ﬁ?n g}?’fﬁﬁfu’ﬂsl“%g’a‘{%ef}ﬁ t he
conbi-nati on pr oceSSpiépaﬂ:ar&uﬁmwmhmbEee:alherB tanabdil wdth echudbiinali voilieg

catal ytic hydro- tr E j(]%oee%y&eg gfa@(% it Q{%w é’ﬂu[a§§we B was

subjected to a cata reat nent repar e an 0| havi
initial boiling poi n@mifssmlrer vaher af ﬁC‘llno#ddét@O%mOf Feenciatalytie ‘e&sdsferl ment

No. 34 was 15 cargi edefidbnt T aoi&m 8ladhRati Ol sas:a 8b8I dddpé é;p&@sh catal yst
bed of 600 m vol une of the sane XI 203 cata yst as used in Exanple 1.

Reaction conditi ons&BRiigatipn @Frp’éﬁ%%?’b Z2of 1 ghe) forpipr essure of. 125 bar, a
space velocity of 1.0 g.9g l.daxima@n@ca fedubticu & FatIOaxﬁf 1000 N/ kg. The
RCT reduction was 35.5% The Zgﬁrﬂt m res e obt ai ned after vacuum
distillation of the product "81“ ¢ t‘aﬁ%f %°“hyd winr eat mrent was deasphal t ed
with n-butane at a skowserbsurferodptifd, utdlpzasdouref che 4Pubimatind process

gg't vent éokésmﬁl ggé eﬂ%]%hghfgrlr age%qu%ﬁsﬁ dRasRAal{Rd YRAGUMUMIRTFEHE hydro-
treatment is between 30.6 and 40.6%.

Vacuum residue B was subjected to a catalytic hydro-
treatment to prepare an oil having an initial boiling point of
370°C and an RCT of 3.0 Zw from it. The experiment No. 34 was

15 carried out in a 1000 ml reactor containing a.fixed catalyst bed
of 600 ml volume of the same Co/Mo/A1203 catalyst as used in
Example 1. Reaction conditions were: a temperature of 390°C, a
pressure of 125 bar, a space velocity of 1. OIg g-l;h-l aﬁd a
H /oil ratio of 1000 N1/kg. The RCT reduction was 35.5%. The

: 20 520 C vacuum residue obtained after vacuum distillation of the
product of the catalytic hydrotreatment was deasphalted with
n-butane at a temperature of 127°C, a pressuie of 40 bar and a
solvent/oil weight ratio of 3:1, and the deasphalted vacuum
residue obtained was mixed with the 370°-520°C vacuum

25 distillate. The results of thie eﬁperiment according to the

invention are given hereinafter.



25 distillate. The results of this experinent according to the invention

~-..are given hereinafter. - 33 - Experinment No. 34.- Distillation Yield of
\.\{2 roducts cal cul ated on 100 pbw feed, pbw C ' .-
4 4HS+ NH ' 1.0 2 3C - »
.370C _ : - 33 - 3.5 5 370-[err](vacuum
distillate) -+ 20.6 [err] (vacuum residue) '
71. 2 RCTEggperimenty douwudé-di still at.e, %wv 0.3 RCT of the vacuuw
resi due, %w L 9.1 Deasphalting Yield of deasphal ted vacuum
resi due, pbw _ 56.0 Yield of asphaltic
bi t unen, Dmllatlm ~ 15.2 RCT of the deasphalted vacuum resi due, %w
4.0 M xi @ﬂelﬂ gkdp&fdum_g(tcun_@umtegacuum distillate and deasphal ted vacuum
resi due, pbw : 76.6 Initial b0|I|ng poi nt of the
on 100 pbw feed, pbw
c, | - I
S + NH, o | 1.0
cg - 370°C - | 3.5
370-520°C (vacuum distillate) 20.6
'52O°C+ (vacuum residue) _ 71.2
RCT of the vacuum distillate, 7w . 0.3
RCT of the vacuum residue, Zw ' - 9.1
' Deasphalting |
Yield of deasphalted vacuum
residue, pbw - 56.0
Yield of asphaltic bltumen, pbw _ 15.2
RCT of the deasphalted vacuum .
residue, Zw | _' o 4.0
Mixing
Yield of mixture‘of vacuum
distillate and deasphalted |
vacuum residue; pbw 76.6
Initial boiling point of the
mixture, °C ' . _ . 370
RCT of the mixture, %w . 3.0

EXAMPLE 3
In the following experiments two asphaltic bitumens were
used.
Asphaltic bitumen A had been obtained through deasphalting
5 with propane of a vacuum residue from a crude mineral oil. It
had an RCT of 25.4 %w (computed from the CCT determined by ASTM
method D 189), an average molecular weight of 1400 (determined



m xture, [err] 370 RCT of the m xture,
o '
asphal ti c bitumens were used. Asphaltic bitunmen A had been obtained through
de?phalti ng 5 wth propane of a vacuumresidue froma crude mneral oil.

It had an RCT of 25.4 %w (conputed fromthe C(;I;}gleterrﬁ ned by ASTM net hod D

189), an average nol ecul ar wei ght of 1400 (detern ned -34- by ASTM

met hod D 3592/ 77, ugjn AR gs ol Jeoti&he? 12l 9eh iﬁ}ge' '

content of 250 ppm/v%Ags'%ghgl C ?&%?227% #\ésﬁ%ggn %bt gg?@% .Ey cfeggp al %i ng

wi th n-butane of a wae tsnigkel fopsert @fudR0 ®PMeéral oil. It had an 5 RCT

of 48.0 %v (conputed, froEhhe e 1elalear FHaadhdih H6HMnERIKOAebipR3t ingdRith

average nol ecul ar wei ght of 2000 (deternjped bc}/ ASTM et hod ES 92%7 )

usi ng tol uene as t h&@ BBFaRENPY L NA ‘é{“.‘\/éﬁ%\’d{]"&nfgr ThAcKRide cBHeEA 4 ‘bz‘ﬁﬂn‘?ﬂ

Cat al yti ¢ hydrot reatRCENdf #8000 %W §conpiut 8diffirioni et CCD dertepsined 1By fASTMmethod

asphal tic bitumen Agan.gfl haylng, anholidlgl w%%ih':i 2886 "l 92?%1% BN ds AR
it X I ble vg'?ue of & en, 1'n

RCT of 3.0 % in view o e na m perm ss
addition to the cat alegphod Dh§IIWT7 e atsivattolaene|agepie godegital anh@ vanadinemt

shoul d be applied. ARRLiCabhOMeObs Bloabin 3. in the form 15
of 420

maxi mum RCT reduction = F[err]and m ni nrum RCT reduction - E mn shows that

for optinum utilization ‘HathelccBrdRaraesdenprpamesis not sufficient to prepare
10 from asphaltic bitumen A an oil having an initial boiling point

of 370°C and an RCT of 3.0 %w in view of the maximum permissible
value of G. Then, 'in addition to the catalytic hydrotreatment, a
solvent deasphalting treatment should be applied. Application of
relation 3, in the forh:

15 maximum RCT reduction = Fmax’ and

- minimum RCT reduction = Fmin
shows that for optimum utilization of the combination process
care should be taken that the RCT reduction in the catalytic
. hydrotreatment is between 51.0 and 61.4%.

20 Asphaltic bitumen A was subjected to catalytic hydro-
treatment in thirteen experiments to prepare atmospheric
residues having an initial boiling point of 370°C and different
RCT's (c). The experiments were similar to those described for
Experiments 1-13, the weight ratio between the Ni/V/SiO2 aqd

25 Co/Mo/A1203
were: a temperature of 400°C, a pressure of 145 bar and a Hzloil

catalysts however being 1:2. The reaction conditions

ratio of 1000 Nl/kg, and varying space velocities. The results
of Experiments 35-46 at runm hour 450 are listed in Table E.

3.0 EXAMPLE 3 In the foll ow ng experinents t o ;



/¢are should be taken that the RCT reduction in the catalytic hydrotreatnent
| B&* between 51.0 and 61.4% 20 Asphal tic bitumen A was subjected-to
catal ytic hydro- treatnment in thirteen experinents to prepare atnospheric
resi dues having an initial boiling point of 370C and different RCT's (c).#
The experinents were simlar to thoge _described for Experinents 1-13, the
- weight ratio between the Ni/V/[err] and 25 Co/ Mo/ A1203 catal yst's however -
being 1:2. The reaction conditiongasyd @ & tenmperature of [err], a presswné
of 145 bar and a H /oil 2 ratio of I000 N /kg, and varying space o
velocities. The results of Experinents 35-46 at run hour 450 are listed in

Tabl e E. Experimght- TABh&e E. Experi nmeraT Space C BCT
4 G Ng, ~ vel ocj duc _ production, -1 h
% %NN%h fe dvelo;ity,%v 35% &Ydtion, 0. 8? cchtt!Lon, .30._ 2
1.054 0.0Q30Q 36 g8 O % . 31.3% . on feed 1 _0OBY 37 _ -
0.91 35 19.8 g.61 0.689,2 0.030 38 954 ) 0.88 3
20. 7 0.716 39 ' 0.40 39./8 1.390 0.032
40 - 0.38 . . 410 1.428 ) 41 0.030 g 27
50. 8 36 1.880 p.ss ' 31.3 1.087 '
a7 091 19.8 0.689
S | | . 0.030
38 0.88 20.7 - 0.716 )
39 040 39.8 1.390.
| o 0.032
40 0.38 41.0 1.428
41 0.27 50.8 . 1.880
. . 0.044
42 - .0.25 51.7 1.920
43 0.18 = 60.6 2.528 | |
. S . - 0.060
44 . 0,177 61.8 2.600
45 0.11 70.5 : 3.996 |
| _ 0.212
46 0.10 - 7L.5 . 4.208

47 o 0.22 56.0 2.220



0.044 42 0.25 51.7 1. 920 43 0.18

60. 6 . ‘ 2.528 0.060 44 0.17 - 61.8 2. 600
45 0.11 70.5 3.996 0.212 .46 0.10
71. 9 _ 4.208 J 47 0.22 56.0 2.220

- 36 - Only Experinents 42, 43 and 47 are exper6| ments according to the
i nvention. The ot her experi ment s have been incuded for reasons of

parison. As b TIE ts 35-36, 37-

o e e v e uar Ty bt anes bd, B BT Bncingids, 32:aifag o,
in which RCT reduct itbasinveneiachTes edhef experimebis dradetiddn iacimdedifoal vy, G
was about 1.5 (Jerrl..and 2,9 &G a{-fs%BeCAé ‘éghybe @Q&g(}. LOGLGIS | P:ggk{:‘ uieﬂt 2‘79

catal ytic hydrotreatnment carrie accor erinents
were 10 separated byp3c¥hsdénid \?éda’-ﬁ‘rﬂgkaeFFEa’élssﬁ-‘Fq“&tlhbrF°aﬁﬂa‘\Fa<§ﬁm n

distillation intosserpéfi@nts aqtionmd Jhas] eid Lwach BT fsiuduEsma\REfe -
deasphal ted with n-bu gne anéi?%i gsrela E‘Q} %ed vacuum resi dues %bt ai hed vvere
m xed with the corr @SpHaingt #P6%F et SFPEETIVEAY o f ¥4RAOPBE Ut PsCar e
listed in Table F, ﬁdﬂc@Gémbpéﬁﬂvel}ﬂg according to the invention. :
The products obtained in the catalytic hydrotreatment
carried out according to Experiments 39, 45 and 47 were
10 separated by consecutive atmospheric distillation and vacuum
distillation into separate fractions. The 520°C+ vacuum residues
were deasphalted with n-butane and the deasphalted vacuum '
residues obtained were mixed with the corresponding 370-520°C
vacuum distillates. The results are listed in Table F,

15 Experiment 50 being according to the invention.



-37- TABLE F Experinrent No. 48 49

O [err]-treated product from Experinent No. - .39
5 47 E]stlllatlon Yi el d of products cal cul ated on 100 pr/feed pbw
err] : 1.39 4. 00 2.22 2
NH -3¢ 4.0 3.4 C5 - 370C
13.9 19.4 17.0 370-520C &éﬁfﬂgﬁldlStlllate) 13.2
22.0 18.4 [err](vacuumresid F 70.0 53.1 ;}
61.0 RCTE:@feriﬂiuhtvn@uum distillate, %w 48 046 £h 3 0.4 RCT -
of the vacuum resi due Zw 18. 1 .10.5 14.5 Deasphal ting.
Tenperature, C. 132 - 130 132 Yield of
deasphal&zedrmdumcrd@stdfmm pbw 39.8 - 41.9
41.5 Yiel gxpiri@apbald.i ¢ bi tunen, pbw 39 - 30,2 A2 18.5 RCT
of the deasphalted vacuum resi due % . 3.8 .
4.4 4.2 Mxing Yield of m xt ure of vacuun1d|stlllate and deasphal t ed
vacuum rgstdimtippw 53.0 = 63.9 59.9 Initial
boi li ng e m xtur C 370 370 .
370 RCT %Fﬁﬁefoﬁf% Y68, Eapgulated 3.0 3.0 3.0
on 100 pbw feed, pbw '
c, | 1.39 4.00 2.22
HZS + NH3 3.0 4.0 3.4
5 - 370°C ' _ _ 13.9 19.4 17.0
370-520 C (vacuum distillate) 13.2 22,0 18.4
520° C (vacuum residue) 70.0 53.1 61.0
RCT of the vacuum distillate, Zw 0.5 0.3 0.4

RCT of the vacuum residue, Zw 18.1 10.5 14.5

Deasphalting

Temperature, °C _ 132 130 132
Yield of de;sphalted vacuun

residue, pbw 39.8 41.9 41.5
Yield of asphaltic bitumen, pbw 30.2 11.2 18.5
RCT of the deasphalted vacuum

residue, Zw : 3.8 A 4.2
Mixing

Yield of mixture of vacuum
distillate and deasphalted

vacuum residue, pbw 53.0 . 63.9 59.9
Initial boiling point of the o
mixture, °C - : 370 370 370

RCT of the mixture, Zw 3.0 3.0 3.0



- 38 - Acatalytic hydrotreatnent alone is insufficient to prepare from
asphal tic bitumen B an oil having an initial boiling point of [err]Jand an .
RCT of 4 %v in view of the maxi mum permi ssible value of G In addition to
thegcatalytic 5 hydrotreatnment a solvent deasphalting step should be
applied. Application of relation 3, ‘in the foggi_nmaxi rum RCT reduction F
, .and max mni num RCT reduction = F mn shows that for optimmutilization

of \the conbi nati on procgssaéa@yesm amfledcmtt akse thanshberdiedecdd on in
the“catal ytic hydro- treat |§ § w%n56 and .66, 5% haltlﬁsr bi t unmen
pic ot %ﬂil i a

B was subjected to BFYPAFAI EuReTe R 2% §1p, ydre Btti4tavi ng an
initial boiling poi Bléilﬁ.ﬁg[p‘ﬂm}: afhd7afc EGE[ af RET Co W dem view Dliettex paxinmmnt

was simlar 15tothosed | - ight ratio
between the Ni/V/ [ e?r’imln ?{/gf'%lﬁ& ca yst gsiot\%e%%r c%giﬁr%qi: 1. Reaction
conditions were: & hﬁ&q@@raﬁﬂmetcﬁ spdvert, deasphaptingsarer shoubBybpazppliedpace

velocity of 0.41 g.g, ilg;tﬂﬂldog $ALEd0isl, {flhe &ml000 N/kg. The RCT
reduction was 61. 0% p'I']'h err]vacuum resi due obtained after vacuum

distillation of the pr oduct mgr it RED 1 Zedy £ 140 Y dfalr e2drent was deasphal t ed
with n-butane at -a tenperat Wigifim kerrﬂe,dua:wnessmre of 40 bar and a

S el e O, Rk Hoh e BN oL o SRR Mgy 1
experi ment ‘accor ddngatteo shineld hectrakeontlatetige redudrdiosi irafthercatalytic hydro-
treatment is between 56.1 and 66.5%. |
Asphaltic bitumen B was subjected to a catalytic hydro-
treatment to prepare an oil having an inmitial boiling point of
370°C and an RCT of 4.0 %w from it. The experiment was similar
15 to those described for Experiments 1-13, the weight ratio
between the Ni/V/Si-O2 and Co/Mo/Alz 3

1:1. Reaction conditions were: a temperature of 390°C, a
' -1

catalysts however being

pressure of 150 bar, a space velocity of 0.41 g.g .h-'1 and a
H /oil ratio of 1000 N1l/kg. The RCT reduction was 61.0%. The

20 520 C vacuum residue cbtained after vacuum distillation of the
product of the catalytic hydrotreatment was deasphalted with
n-butane at a temperature of 120°C, a pressure of 40 bar and a
solvent/oil weight ratio of 3:1, and'the deasphalted vacuum
residue obtained was mixed with the 370°-520°C vacuum

25 distillate. The results of this experiment according to the

invention are given hereinafter.



.-39- Experinent No. 51 Distillation Yield of products cal cul ated on 100 pbw

feed, pbw C i 3.7 4 [err]s
1 C - [err] S 19.9 370-[err](vacuum
stillate) 17.0 520C (vacuum r esi due) L
.6 RCT of the vacuum distillate,3%w 0.6 RCT of the vacuum
resi due, %w 24.2 Deasphalting Yield of deasphalted vacuysn
resi due,___abvﬁ-ment No. 51 : . 33.9 Yield of asphaltic ™ =
bi tumen, pbw ' 21.7 RCT of t he deasphal ted vacuum resi due, %v"
5.7 Mxing Yield of m xture of vacuumdistillate and deasphal ted vacuum
resi due Rigkillation - 50.9 Initial boiling point of the
m Xt ureyiped rde products calculated on 100 pbw feed, pbw 370 RCT of the mxture,
% 4.0 EXAMPLE 4 In experl ment a mxture AB

was useé:tpv\,hl ch had been obtai ned by m xing 100 w of an at nospheric -

resi due H@Sa-hdmg’S

Cy - 370°C _ B 19-_9
370-520°C (vacuum distillate) : 17.0
s20°ct (vacuum residue) 55.6
RCT of the Vacuum_distillate, w _ 0.6
RCT of the vacuum residue, %w . _ 24.2

Deasghalting

Yield of deasbhalted'vacuum

‘residue, pbw _ 33.9
Yield of asphaltic bitumen, pbw o 21.7
RCT of the_deasphalted vacuum

residue, Iw : _ 5.7
Mixing

Yield of mixture of vacuum

~ distillate and deasphalted
vacuum residue, pbw. | : 50.9
Initial boiling:point of the

mixture, °C : —_— 370
RCT of the mixture, %w : ' 4.0
EXAMPLE 4

In this experiment a mixture AB was used which had been
obtained by mixing 100 pbw of an atmospheric residue A and 15
pbw of an asphaitic bitumen B. Atmospheric residue A had an RCT

5 of 9.8 Zw (determined by ASTM method D 524), and a vanadium +
nickel content of 95 ppmw and boiled below 520°C to an extent of
50 %w. Asphaltic bitumen B had an RCT of 35 %Zw (calculated from



pbw of an asphaltic bitumen B. Atnospheric residue A had an RCT of 9.8 Zw
(determ ned- by ASTM nethod D 524), and a vanadi um + ni ckel content of 95
ppmv and boiled below [err]to an extent of 50 %w. Asphaltic bitunmen B had -
an @CT of 35 %w (cal cul ated from - 40 - the CCT determ ned by ASTM
methed D 189) and a vanadi um + ni ckel content &{M_llo ppmw. Asphal tic

bi t yumen B was - obt ai ned by sol vent ‘deasphal ti ng*Wwi t h n-but ane of a vacuum -

re ue obtained in ill.atkaqn rotr ner al ,.0i | cUu
r e:}l'?iu_e. 5 A catt Cfupc %y‘&‘%{*&o" n?m¥€%ééhl gﬁ o?nsuaf Fanadmfn T n%cgein
prepare from m xtur s:oABem ofi Hhapivng Asphdlticitdtuben |B ngs pbitalnagf b?esorl}reumd

an RCT of 1.5 % in 'asymﬁig SRR BUELRL o 3 Vallufin RSB bb(ainllClh thi

addition to the cata rotreatnment, a sol vent_ deasphalting treatnent
shoul d be appl i ed. ﬁ&d-ﬁl"?%]eﬁtF% off 2 1hydreFrRated mineral ofd Yagusm FASIPREm RCT

Legugtlonsg F’[erlrS]:‘s'i?tiI ;}glﬁﬂ&ﬁ@t hpdtegtédtihent E}me 14 bbt SuFst éddaki €8 off
C r= r | t atl o 0
Che. conbi mati on of oGBEEATS, 2800 SISARTR ASHAR ARV AR HBLHET PeATIoE BHoEy
the catal ytic hydro-oft 82¢t10rend ansRGBtofedid I4. fo addw4AE 2be mixdout peenidRibbs
subjected to catal yij,q,0yd gt ragh e adgif.eﬁ SVEJ‘ :%?ép&{da f% : P% éggé(#e?xe )3

at nospheri c residues having an 1nittal
RCT's (e). The 20 ex§9drerfedeasphaleing rﬁfF%ﬁfmepé leéé lzfeseﬂ#séel «mrlication of

Experiments 18- 30;q th@aveindll iiche m.tnmeen the Ni/V/i[err] and

Co/ Mb/ Al [err] catal ysts however bei n The reacti gn condi tions were:

a maximum Ré& reduction = F nax’

. minimum RCT reduction = F min :
with substitution of »=9.8, c535, r=15, T1=370 and £=50, shows
that for optimum utilization of the combination process care
15 should be taken that the RCT reduction in the catalytic hydfo-
treatment is between 34.6 and 46.2%.
A mixture AB was subjected to catalytic hydrotreatment in
' eleven'experimenCS to prepare atmospheric'residues having én
initial boiling point of 370°C and different RCT's (e). The
20 experiments were sgimilar to those described for Experiments
18-30, the weight ratio between the Ni/V/SiO and Co/Mo/Al2 3
catalysts however being 1:2.5. The reaction conditions were: a
temperature of 385°C, a pressure of 150 bar and a Hzloil ratio
of 1000 Nl/kg, with varying space velocities. The results of
25 Experiments 52-62 at run hour 425 are listed in Table G.



enperature of[err], a pressUre of 150 bar and a H /oil ratio' of 1000
/\a /kg, with varying space velocities. The results of 25 Experinents 52-62

run hour 425 are listed in Table G - 41 - TABLE G Experi ment :
pace - RCT [err] - G No. velocity,®
reduction, 'producti on, -1 [erg] - %w on feed . '
%w 52 5.31 ' 10.1 ~0.217 0.021 53 s
4. 84 - 11.0 ~ OTRBME B4 0 2.09 22.3 o
0.475 0.022 55 - 2.02 23.1 0. 493 56 -
1.19 . 34.2 : - 0.838 0.032- 57 " _ ~1.13 : Y
35.4 Experiment(. 8'86358 REX 68 ¢, 46.1 G, 1.280
0.042 59 8 duékh Q ductidn 318 60 : 0.41
60 3 No. 5 05,} glt({QG 61 reductio Bro uct Jn = 61,8 _
2.168 62 £:8 8 240 5 _%w on feed 030 T reduction = -
d-e x 100%g 5.3l 10,1 0.217
- - 0.021
53 4.84_ _ 11.0 0.236 '
54 2,09 22,3 : 0.475 _ :
| o 0.022
55 2.02  23.1 0.493
s6 .19 342 ~ 0.838
' ' 0.032
57 1.13 35.4 0.876
58 0.68 . 46,1 1,280
, 0.042
59 | 0.65 - 47.0 1.318
60 0.4l 60.3 2.057
_ | o 0.086
61 0.40 61.8 2.168

62 0.86 40.5 1.030

* RCT reduction = d-e x 100%
d



-42- Only Experinents 57, 58 and 62 are experinents according to the
inventipr]. ‘The ot her experinments have been included for reasons of
conpari.son. As can be seen in Table G in Experinents 52-53 and 54-55, G
rengins virtually constant (G). In Experi- [err] 5 ments 56-57 and 58-59,
in which RCT reductions were achi eved of about 35 and 47% respectively, G
was. about 1.5 X Gc and 2.0 x G respectivel 7.42I'ﬁe products obtained in the
catal. yti ¢ hydrotreat nment arhi:ediout a ﬁor%%i ng‘f tﬁ? Experinments_54, 60 iand 62
wer® 10 separated by confedut¥RFE ﬁf?ﬁfsg eric 2t & FTLEFBRTBRATY A6G0FTin8 to

distillation into seharitwentiact Ibasthad dxperimmtlviaveubeereshclisiednioe
deasphal ted with n-RQutane %@d%mﬁg%?ébg@ﬂs gzl(ﬁﬁgté 18205 - 10T BEp 1L BUL saxﬁgii[n}@ﬁlzgh

only Experinment 65 is an experl ccor to the invention) a Isted
in Table H. - 43 32-TABR PA38pcf inpmAalng\girtually constant (G ). In Experi- 63
64 65 H -t reale@els HeAgY Condl 5859 EXRALENERT Piuctions were achieved of

54 60 62 Distil |£tl n Yield of products calcul ated on 100 pbw
feed, pbw C about 35 and 47%, respectivelg, G was aﬁgpg 1.5 x gh fnd : 1.0

2.0 x Gc’ respectively., . _
The products obtained in the catalytic hydrotreatment
carried out according to Experiments 54, 60 and 62 were
10 separated by consecutive atmospheric distillation and vacuum
distillation into separate fractions and the 520°C+ vacuum
residues were deasphalted with n-butane under standard
conditions. The results (of which only Experiment 65 is an

experiment according to the invention) are listed in Table H.



4 [err] 1.6 3.1 2.8 C5 - 370C
.5 4.0 12 3 370 [err](vacuum distillate) 43.7 ,

0."1 48.8 [err] (vacuum resi due) 45. 2 32.0 . .
6.1 RCT of the vacuumdistillate, %w : 0.4 0.3 0.3 RC®

of the vacuum residue, %W _ 43 _ 19. 7 12.9 17.9 Deasphalting .
Tenperature, [err] 135 132 133 ‘Yiel d of
deasphal ted vacuum resi due TREVE B - , 22.0 22. W' :
21.8 Yireld of- asphaltic blt—rTé'_"pbw ' 23. 2 9.6 14.3 RCT -
of EEREFIRERE NPl ted vacuum resi due, w83 - 64 65 3.7
4.2 - 4.2 Mxing Yield of m xture of vacuum di stl || ate and deasphalted
a uug1 resi dureo,d 9€V¥rom 65 7 72.5 ' 70.6 Initial-

o1 fgeag&rﬁ ot xture, [err] - 370- _
370 Experim8¥0 NACT of the mi xture, %v 54 - 60 62 1.5 1.5
1.5 Three further experinments (Experinments 66-68) were carried out to

prepare an oil having an initial boiling point of [err] -44- and an RCT
of Distilblatien, the experiments three different residual feédstocks were

sulzhemqﬁ pPoducedt@liphiseddydrotreatnent in the same reactor as described

-1;2:0&1. Lﬁtpeteﬁel 13 and appl ying the same reaction condl tions and
c, . 0. _5 2.1 1.0
HZS + NH3 o 1.6 3.1 - 2.8
CS - 370°C , 9.5 14.0- 12.3
370-520 C (vacuum distlllate) . 43,7 . 50.1. 48.8

- 520°CT (vacuum :esidue) 45.2 32.0 36.1
RCT of tﬁe'vacuﬁm'distillate, 7w 0.4 0.3 0.3
RCT of the vacuum residue, Zw 19.7 12.9 ~17.9
Deaszhalﬁing _

Temperature, °C - 135 132 133
Yield of deasphalted vacuum .
residue, pbw ' _ 22.0 22.4 21.8
Yield of asphaltic bitumen, pbw 23.2 9.6 14.3
RCT of the deasﬁhalted vacuum

residue, % - 3.7 4.2 4.2
Mixing

Yield of mixture of vacuum

distillate and deasphalted

vacuum residue, pbw 65.7 . 72.5 - 70.6
Initial boiling point of the

mixture, °C 370 370 370
RCT of the mixture, %w 1.5 1.5 1.5

Three further expériments (Experiments 66-68) were carried

out to prepare an oil having an initial boiling point of 370°C



5 weight ratio indicated there. The products fromthe catalytic
hydrotreat ment were further treated as described for Experinents 14, 15 andﬂ/
16. Experiment 66 The feed used in this experiment was atnospheric residue
C. 40 Atnospheric résidue C obtained in the distillation of a crude m neral
oi I, had an RCT of 10 %wv (deternm ned by ASTM ppthod D 524) and a vanadi um +
ni ckeI content of 70 ppmw, and boil ed bel owT g?r'] to an extent of 50 %w.

,_Ap Fcation of rela Lﬁé) C'fegf {1% %‘an%g ‘]_,ée exﬁerime{tﬁ or op?ggru eductlon

and i ni num mn s
utilization of the vestidnahtfesAstrckscrerecaphieshed | t@ eecattalkleﬂct hutrcttheamnt

reduction in the cajglegkl §anflygééﬂt‘b@aé%@&cfi%ebefd&eﬁﬁpe'i‘lmln@q o¢.choo In the
catal ytic 20 hydrotreatnent of Experinent t he space velocity applied was

-1 -10.50 g.g .h 2PRydng (Fhergame; éai&ttlpbncoaéﬁtmda%#se%stﬁnatﬁ esol vent
deasphal ti ng of Esp@éjigmeniac&e ﬁmlasaéralchefe.brrhurperadﬁ);w&&ertaeataaﬂly\t&d:h

had an RCT of 41 9 2 sed experinent -
WS a mxture CD obtHTREEPERT HeRG ST5OED SR ABs TP et E8F Re O
12 pbw of -asphal ti cléi tténew Déobtained in the above Experinent 66.
Application of rel aﬁ:&%@i&eﬂé’&khe form maxi rum RCT reduction = F nax, and

m ni

30 lon - F shows that for optlrrumutlllzatlon
of the combination proc&d® fesf cesefoin Fhpe qxpeEHIaANtaY2S RENPEPherde (Feelene (Cn

the catalytic hygpokémRabhdrilc t6sidabVEIBrtndd 2Rk1d7dFdbi1l e ddncof al dbvdd C
mineral oil, had an RCT of 10 %w (determined by ASTM method D
524) and a vanadium + nickel content of 70 ppmw, and boiled
below 520°C to an extent of 50 Zw._Application of relation 4, in
the form: '

1s = - maximum RCT reduction = Fmax’ and
minimum RCT reduction = F nin
- shows that for optimum utilization of the combination process
care should be taken that the RCT reduction in the catalytic
hydrotreatment is between 54.1 and 64.1%. In the cataiytic
20 hydrotreatment of Experiment 66 the space velocity applied was
0.50 g.g-l.h-¥ and the RCT reduction achieved was 59%. In the
solvent deasphalting of Experiment 66 an asphaltic bitumen D was
separated which had an RCT of 41 AT

Experiment 67

25 The feed used in this experiment was a mixture CD obtained
by mixing 100 pbw of atmospheric residue C with 12_pbw of
asphaltic bitumen D obtained in the above Experiment 66.
Application of relationm 4 in the form:

maximum RCT reduction = Fmax’ and

30 minimum RCT reduction = Fmin

shows that for optimum utilization of the combination process

care should be taken that the RCT reduction in the catalytic
hydrotreatment is between 36.5 and 47.7%. In the catalytic
hydrotreatment of Experiment 67 the space velocity used was

35 0.43 g.g"l.h-1 and the RCT reduction achieved was 42.1%. In the



hydr ot r eat ment of Experinent 67 the space velocity used was 35 0.43 g.g .h

. ;n<nd the RCT reduction achieved was 42.1% In the -45- sol vent ?

) asphal ting an asphaltic bitumen E was separated which had an RCT of 39
. Experiment 68 The feed used in this experinent was a m xture CE ¢
ptained 5 by mixing 100 pbw of -agsmespheric residue Cwith 12 pbw of
asphal tic bitunen E obtained in the above Experinment 67. Application of
relaII(Nko4veﬁt1db&sﬁhm1n1n§ninlm&ﬁhaﬁfﬂb bdtumdr Bnwas Beparataddwiiek nmi ni mum RCls”
reducthp = F q% homs that for optimumutilization of the conbination’
~ process care u?d Yaken that the RCT reduction in the catalytic
hydrotré&mﬂghfgﬁsﬂbetmeen 37.1 and 48.3% In the catal ytic hydrotreatnent -

of Experi nenfhéﬁew%sa@afne tﬁfé %bwm&edwﬂaa £i:43:8.- & obbafiad the RCT
reduction achi eved was .7% I.n the 15 solvent deasphalting an asphaltic

bi t umen B REEInge A0} ﬁ@&%twmaiarreﬁ&%ﬁ bthylz o€ the RCT of
asphal t l&pbaiummﬁma EQbahided Ehaﬁhd)ﬁbaﬂqolaﬁbéﬂmebt tanen E, this is the-

nonent e rec t he FRe bi tumen the process has: reached its
statlon%ﬁ%‘ie&t‘@n % ﬁ‘%‘sﬁ?f‘t%a%? %< Sfffrents 66-68 are listed in 20 Table

maximum RCT reduction = F max’ and

| minimum RCT reduction = Fmin ,
10 shows that for optimum utilization of the combination process
care should be taken that the RCT reductioﬁ in the éatalytic
hydrotreatment is between 37.1 and 48.3%. In the catalytic
hydrotreatmenﬁ of Experiment 68 the-sﬁace velocity used was
0.43 g.g._l.h-1 and the RCT reduction achieved was 42.7%. In the
15 solvent deasphalting an asphaltic bitumen F was separated which
had an RCT of 39 %w. Since the RCT of asphaltic bitumen F is
equal to that of asphaltic biﬁgmeh E, this is the moment when in
| recycling the asphéltic bitumen thg process has reached its
stationary state. The'results of Experiments 66-68 are listed in

20 Table I.



- 46 - TABLE | Experinment No. ' 66 67 @
68 Distillation Yield of products cal cul ated on 100 pbw feed, pbw [err]

1703 ' 0.92 0.93 Herr] _ 3.2
3. 0,. 3.0 3 G5 - 370C _ 10.5 9.8 S
9.9 370-[err (vacuumdistillate) ' 58.1 - 51.9 52.0 [err]
(vacuum resi due) 28'9“6 - 36. 1 35.9 RCT of the
vae umdlstlllate v 0.3 RCT of the vacuum
restdue, %w 13.6 1843—-LE 17 9 Deasphal ti ng Tenperature,
[err] ' 133 135 136 Yield of deasphalted
vacuum r esi d pﬂ}g . 21 8 21. % 21.8
Yi el d of asphaPﬁ C BI turren pbw 7.1 14. %7 ﬁ 1 RCT of
t he deasphal ted vacuum resi due, %w 4.8
4.4 4. 31RGh1Qkidde asphaltic bitumen, %v 41 39
39 Mxing Vi el a.of_mxture of vacuum di sti I | at e and deasphal ted vacuum
resi due, pbwiield of products calculatedg g 73.5 73.8 Initial boiling
poi nt of the ofi K0QPBw feRds | pbw | 370 370
370 RCT of tree -m xture, %w % 93 1.5
EXAMPLE 5 A héavy m xture AB was used which had b en oborzg ned By

H,S + NH, 3.2

Cg - 370°C 10.5 9.8_ 9.9

370-520°C (vacuum distillate) 58.1 51.9 52.0

520°CT (vacuum residue) 28.9  36.1  35.9

RCT of the vacuum distillate, Zw 0.3 - 0.3 0.3

RCT of the vacuum residue, %Zw 13.6 i8.3 17.9

Deasphalting

Temperature, °C . ' 133 135 136

Yield of deasphalted vacuum ' _

residue, pbw : 21.8 21.6 21.8

Yield of asphaltic bitumen, pbw 7.1 14.5 14.1

RCT of the deasphalted vacuum .

res;due, pA%s 4.8 . 4.4 $.3

RCT of the asphaltic bitumen, 7w 41 .39 39

Mixing

Yield of mixture of vacuum

distillate and deasphalted _

vacuum residue, pbw 79.9 73.5 73.8

Initial boiling point of the _

mixture, °C 370 370 370

RCT of the mixture, % 1.5 1.5 1.5

EXAMPLE 5

A heavy mixture AB was used whlch had been obtained by
mixing 100 pbw of a vacuum residue A and 30 pbw of an asphaltlc



1 Xi ng 100 pbw.of a vacuumresidue A and 30 pbw of an asphaltic s -47-

I tunmen B. Vacuumresidue A had an RCT of 19 %w (determ ned by ASTM net hod

524), a vanadi um + ni ckel content of 180 ppnw and a 5% boiling point .of

Jlerr]. Asphaltic bitunmen B had an RCT of 35 %w (calculated fromthe CCT %
determ ned by ASTM nethod 5 D 189)47amd a vanadi um + ni ckel content of 110

ppmw. It was obtained by sol vent deasphalting with n-butane of a vacuum .

r esi due bdbtmem&d Varubheregiidue |4 had am BET @fhyfir’st (detegtinederal oi | vacuum&‘

resi duey Ayomd ﬁLYﬁddCDhY%Q\?}[%%mmmaJQﬂﬁte'lscrﬂ:ﬁ:tenELgff hgpent to 10 prepare*

frommx?ure AB an ol l ganlnltlal boi 1 ng point of [err] and an RCT
of 2.5 RREYRAdj awopboikkng asinr At peAtifs Aspbaleiy hétwwencB had a®dition to the

cat al yt igehyginst ze%armxa:ad SEHometHe @eascmakﬁim Bi earReRdcheloul d be

lied. i cat t] t [ RCT
s 5 BB 'a83'a Shalhe s T Rt “tomitnt 150 L0 PO WBAE that Tor ot i mum.
utilizatoboained bhesoloain rdahspimlpﬂ.mge&shmbecsﬁmwlfda bezcua:ken that the RCT
reducti ool flel B8c£AkA! H IchieNVU: 0L {SALENE ARd 47.0 %wv. 20

The mi xtare AB wa ubjecte tlcahy rotre |n eleven
experi rr@ﬁﬂsVétC@uprwéﬂee-at nospheri c residues having an [ n| tial boiling point

of [err] andy ‘ih@ifyft@.@thm&ea(ﬁ)entTél%néxﬁe'thméEffhwfé:ﬁ gymlar to those
desc%bed for Experinents 1-13, the weight ratio between the N /V/[ERR

and B/ MEERRTee £FIm MixEuRe, A 3T °Fr6v¥0’éf‘5baéﬁ Agiaial batldngerimton conditions

were: aof 370°C and an RCT of 2.5 %Zw in view of the maximum permissible
value of G. In addition to the catalytic hydrotreatment, a
solvent deasphalting treatment should be applied. Application of
relation 5, in the form:
15 maximum RCT reduction = F max’ and
minimum RCT reduction = in
shows that for optimum utilization of the combination process
care should be taken that the RCT reduction in the catalytic
hydrotreatment is between 34.0 and 47.0 Zw. |
20 ‘The mixture AB was subjected to cetalytic hydrotreatment
in eleven experiments to prepare atmospheric residues_having an
initial boiling point of 370°C and different RCT's (e).
experiments were similar to those described for Experiments
1-13, the weight ratio between the Ni/V/SiO ‘and Co/Mo/Al2 3
25 catalysts however being 1:2. The reaction conditions were: a
temperature of 380°C, a pressure of 170 bar and a HZ/oil ratio
of 1000 N1l/kg, varying space velocities being used. The results
of Experiments 69-79 at run hour 400 are listed in Table J. . |
For each experiment the table gives the space velocit&
30 used, the RCT reduction (gig,x 100) achieved and the |
' corresponding C4 production (calculated as 7w on feed).
Experiments 69-78 were carried out in pairs, the difference in
space velocity between ‘the two experiments of eachlpair being
such as to achieve a difference in RCT reduction of about 1.0%.



tenperature of [err], a pressure of 170 bar and a [err]/oil ratio of 1000
Nl / kg, varying space velocities being used. The results of Experinents
69-79 at run hour 400 are listed in Table J. For each experinent the table
gi vgs the space velocity 30 used, the RCT reduction (d-e x 100) achieved
and the d corresponding [err] pr oductl on (cal c ated as %w on feed).

Experlrrents 69-78 were carried out in pairs, e difference in space
vekoci ty between th%@“@aﬁ%p?&fﬁ%@tﬁv@@ é?ectz paglroa@&ﬂaa éé&cg R6T Qg 'oﬁve
a ference in RCT reduction of about 1. 48- The table furt :
gives the [err] pr d&ﬁcf?%ﬁa%rP%IR@TeFWPﬁr (G for each pair of
experiments. TABLE J.Experi ment Space RCT 4
G No. vel ocity, reducti on, ggﬂcti on, h-1 %
%wv on feed %wv 69 2. 95 o . 0.380 1 0.037
70 2.69 11.1 0.413 71 1.16
22. 4 0.8 QR8c72 ¢ 1.12 ger
0.860 J 73 %.pg%l B e I 4410 o°24056 74 ©
0.63 ' 34.3  No. velasityzs reductigngg  productionp. 8
2.240 0.074 ' ' 5;5-1.h-1 % %w on feed yAYS
. 69 ' 2.95 10.2 0.380
- | $0.037
70 . 2.69 11.1 0.413
71 1.16 22,4 0.832
0.038
72 S 1.12 23.2 0.860 '
73 © 0.66 33.5 110 |
0.056
74 ' "~ 0.63 N 34.3 1.454
75 : 0.38 ' 46.8 2,240
' 0.074
76 0.36 47.7 2,306
77 0.23 58.5 _ 3.370
0.125
78 0.22 59.3 3.470

79 0.48 40.8 . 1.800

* RCT reduction = £1:-e--x 100%
d



0. 36 47.7 2.306 J 77 0.23

- 3.370 0.125 78 0.22 . 59.3 )
J 0. 48 40. 8 1. 800 * RCT reduction
: Z xd -e 100%d -49- Only Experinments 74, 75 and 79 are experinents
~according to the invention. The ot A&r= experi nents have been incl uded for

.

reasons .of conparison. As can be seen in Table J in Experinents 69-70 and _

71-72, G ren®®¥s EFpenigants /donkt A€ {GaFe vveRipRnts- acrording t93- 74 and

75-76, idhe‘\l/\m'iféhtm’{. radUsiHe@NexpitifleG havE et RRAUIeB40aNd 47%
respectlve

.

G bout 1.5 » d 2, . tively. Th :
product sreﬁﬁg’gﬁ tfé\é\@?swaalrggmb‘al“ﬁl %‘{ EL L%ﬁf?‘gg? (nggg ﬁénf, i&c%’?ﬁig‘gﬁﬂl‘\tég >Iéxper ?men’t s

71, 77 a683709%amike7é-T2yr GChesmating aticduaklyl Qotaraait nORf)or Ba dzperi-bed f or

experTnent accor I nvention) are - 50 -
TABLE K #beyér34rapd N&, respectively, G was about 1.5 x Ggoand 1 82

H2t r eat eﬂ,opgo@cchegﬁéym@ge.ri ment No. _ 71
79 The p'féduc.ts obtained in the catalytic hydrotreatment
according to Experiments 71, 77 and 79 were fﬁrther treated as
10 hereinbefore described for Experiments 14, 15 and 16. The
results (of which only Experiment 82 is an experiment according
to the invention) are listed. in Table K.

Exper { TS s 715, s1fy, THSWERUALS oLalc he Al YoRKRE it B2, 15 an
8

77



Distillation Yield of products cal cul ated on 100 pbw feed; pbw C4

2.2 @

0.8 L34 1.8 HS + NH

4.1 3.5 2 3 C - [err] 8.0

12. § 11.0 370-[err] (vacuum di still ate) 22.9 32.0
29.4 520C (vacuum resi due) - 58722 49. 9 55.8 RCT
of the vacuumdistillate, %w 0.4 0.3 " 0.3 RCT of the
vaguum resi due, %v 23.5 15. 2 rapr2@ 3 Deasphal ting

Te%”er ature, [err] 1375 130 131 Yigld of
deasphal t ed vacuum EER§TIHERE ow $3. 4 833. 9
32.4 Yield of asphal.tic bitunmen, pbw 36.8 16.0 23.4 RCT
of the deasphal ted yacuum r si_due rézw 4.1
4.6 4.5 M Xi nézﬁ in fprﬁ?‘f(‘f:u 8°%®f vacuum distillate and deasphal t ed
vacuum r esi due, pbw Experiment No. 53.3 65719 g%.8 I nif%al
boiling point of the mxture, [err] o : 370

370 370 RCT of the m xture, %w 2.5 2.5

2.5 EXAMPLE 6 ThDh&tidQ.ﬁrniqthents (Experinents 83-85) were carried out
with the object of pieRALENGrABE lcal@yidtgdan initial boiling point

on 100 pbw feed, pbw
c

4
HZS + NH3
Cg - 370°C

370-520 C (vacuum dlstillate)
520° C (vacuum residue)
RCT of the vacuum distillate, %w

RCT of the vacuum residue, %w

Deasphalting
Temperature, °C

Yield of deasphalted vacuum
residue, pbw

Yield of asphaltic bitumen, pbw
RCT of the deasphalted vacuum

residue, 7w

Mixing
Yield of mixture of vacuum

. distillate and deasphalted

vacuum residue, pbw

Initial boiling point of the
mixture, °C

RCT of the mixture, Zw

0.8
2.2
8.0
22.9
67.2
0.4
23.5

134

30.4
'36.8

4.1

' 53.3

370

2.5

3.4
4.1
12.8

32.0 -

49.9

0.3

15.2

130

33.9

- 16.0

4.6

65.9

370

2.5

1.8
3.5
11.0
29.4
55.8
0.3
20.3

131

32.4
23.4

4.5

61.8

370
2.5



“\..of [err]and an RCT of 2.5 %w and to i nvestigate the feasibility 5 of

lrecycle of the asphaltic bitunen produced to the catal ytic hydrotreatnent.
In the experinents three different residual feedstocks were subjected to a
catal ytic hydrotreatnment in the sane reactor and applying the same reacti dn
conditions as described for Experimants 18-30. The products fromthe
.catalytic 10 hydrotreatnent were further treated as described for

Experi negkaMPig 615 and 16. Experinent 83 The feed used in this experi mantu
was the vacugmr res du a cation t| 5 shows. t hat -
-f-or- opt-i nrum ot i TFza |e5‘%so&<xlpggh§e5é |aﬁ%t%|‘r’é) &rfo?:aeés)rs?egaru% S th d be taken

t hat thetﬁié:’lbbdeduaﬁ Bneparnntlemcai-hllywms la]ldltmtn‘i@étbmdunswﬁetween 52 and

62% BPemagam s ib&daetiga&m 26 :ﬁ’@ggﬂﬁ‘%gtt&gfﬁlﬁ.ﬁﬂi‘&e velocity .

appl i ed was reduction achi eved was 57% 1In the

sol vent QEazasHsie |°ifgt’6? aERpatticehituegn produced fRaFke c2ppiifden C was -
separ at edyd%&bafﬁicammedxﬁéimtsmel aefeer8dt Eaeiamd used in this

experi me m xt ur ai ned i X 100 pbw of vacuum resi due A
W Eh 20 ProtapeRy HRAR TRIEFEAen © BRLTISaHTAroEREBs SRR | nent 53,
Appl i cat same olea@torr ehditapplyings tbessameatedosdon ptonditdanisi &8 zatj on of the :
conbi nat t RGlLe in the

catal yti ?%‘2’?%??%3& En%%eeri m%geﬁs\ebion gﬁg} g‘gsﬁ)@gg ?%Lﬁ%k é;l ytic

hydr oi@ ehYMtree'FmeE%p%ﬂerrém’ﬂEI FrREtSP RS deecﬁéﬁﬁyfﬁpﬁsvwmtﬁ 0.29 g.g .hl
and the RET ysegugtigon achi eved was 30 45% In the sol vent deasphalting an
asphaltlc bitgmen Bwas separated which had an RCT of 39 %w. Experinent 85 .

The feedE i s experiment was a m xture AD obtained by m xing 100
pbw of vacuummheefdedugsddl \int thiz0epfuriabnnisfabatid ¥acuum residue A

of Example 5. Application of relation 5 shows that for optimum
15 utilization of the combination process care should be taken that
the RCT reduction in the catalytic hydrotreatment is between 52
and 62%. In the catalytic hydrotreaﬁment of Experiment 83 the
space velocity applied was 0.30 g.g-l.h'l and the RCT reduction
achieved was 57%Z. In the solvent deasphalting of Experiment 83
20 an asphaltic bitumen C was separated which had an RCT of 36 Z%w.

Experiment 84

_ The feed used in this experiment was 2 mixture AC obtained
by mixing 100 pbw of vacuum residue A with 20 pbw of aéphaltic
bitumen C obtained in the above Experiment 83. Application of
25 relation 5 shows that for optimum utilization of the combination

process care should'be taken that the RCT reduction in the
catalytic.hydrotreatmént is between 38.4 and 50.4%. In the
catalytic hydrotréatment of Experiment 84 the space velocity

applied was 0.29 g.g“]'.h“1

and the RCT reduction achieved was
30 45%. In the solvent deasphalting an asphaltic bitumen D was
sepérated which had an RCT of 39 Zw. -

Experiment 85

The feed used in this experiment was a mixture AD obtained
by mixing 100 pbw of vacuum residue A with 20 pbw of asphaltic
35 bitumen D obtained in the above Experiment 84. Application of



35 bitumen D obtained in the above Experiment 84. Application of -52-
relation 5 shows that for optimumutilization of the conbination process
care sRoul d be taken that the RCT reduction in the catal ytic -hydrot reat nent
s gpetween 37.8 and 49.8% In the cat alytic hydrotreatnent of Experinent 85
the space velocity 5 applied was 0.28 g.g _hs, _and the RCT reduction
achi eved was 44% In the sol vent deasphalting an asphaltic bitumen E was
rated which ha 0 < C | 4 o 1R
e%’qual to that o?r%sBWtsu %htﬁgt m" §I°P ‘ﬁ’ﬁu&g&f sl?i(EI h@iaééphﬁ V\jﬁg C%{’ ofF
recycl ing the asphaﬁqcesinctaﬁﬁe?’ﬂw% Hﬁrée@% that the Razpdurtien in &b‘F onary

state. The results Qfcab¥PQ hBFYcseSdnel® ﬁmeu&énedns\aiﬁabdge 8k, In th®3 TABLE

L Experiment No.

Distillation Yield ‘Eﬁtab?’i)’cfubfgr"cfﬁlaﬁiﬂe&f:e?‘ éﬁpi’b’d‘eﬁbvﬁ ég‘a ,SPR6G ‘[egrPFT“Y

1.70 1.56 5 dppiBediz@s+tOMMd g.g ".h ~ and the RCT reduction achieved4wﬁ

3.9 3.9 G -

7.2 370-[err] (vacuiul%]r di stlhlel s%lvent deasPhaltmg:ﬁ’ BSphalt?Sf) bftumen E2§a§ 520C

(vacuum resi due)  separated which ha@:arORCT 0f589 5iw. Sincggtire RCT off asplaltdcuum
distillate, %w bitumen & 4s equalOtd? that of @sphaltic bitumen D, this is the

moment when in recycling the asphaltic bitumen the process has
10 reached its stationary state. The results of Experiments 83-85
are listed in Table L.



of the vacuum residue, %w - 13.2 18.0 18. 7

sphal ting Tenperature, [err] ) 133 133
Yi el d of deasphalted vacuum resi due, pbw _
38/ 0 35.1 34.6 Yield of asphaltic bitunmen, pbw - - . 15.0 Y
23. 4 24.1 RCT. of the deasphal4 &3 vacuum resi due, Zw
4.3 4.3 RCT -of the asphaltic bitunmen, %w 36 -
39 Mxing Yield of mxt@ABLBL vacuum distillate and deasphal t edyj
vacuum r esi due, pbw 72.0 65. 2 64.5 Initial 7w -
boiling point of the mxture, [err] 370
370 Expedingsf BP-the mixture, %w 83 84 2.8 2.5

2.5 EXAWPLE 7 A heavy m xture AB was used which had been obtained by m xing
100 pbw og.s%nlfastpgal tic bitunmen A and 35 pbw of an asphaltic bitunmen B.
Asphal ti C—Ib'l'-g"lﬂ'lﬂl‘&l%—% obt ai ned by - 54 - solvent deasphalting with propane _
~of a m netizlldoef pradunts rekiudatedad an RCT of 25.4 %w (calculated fromthe
- CCT detergg’ hod D 189), a vanadi um + ni ckel content of 250

ppmv and %Hquge@gggé% g%%l ar wei ght of 1400. Asphaltic 5 bitunmen B had an
RCT of 4w (cal cul ated fromthe CCT deterrki-A8d by l1A®M netif8d D 189) and
a vanadi st+mickel content of 125 ppmw. It ggs obt giged by, spl vent

deasphal ting Ydsg __ 8.3 7.4 7.2
370-520°C (vacuum distillate) 34,0 30.1  29.9
520°CT (vacuum residue) 53.0  58.5  58.7
RCT of the vacuum distillate, Zw 0.4 0.4 0.4

RCT of the vacuum residue, %Zw - 13.2 . 18.0 18.7

Deasphalting

- Temperature, °C _ 133 ‘133 132
Yield of deasphalted vacuum '
residue, pbw 38.0 35.1 34.6
Yield of asphaltic bitumen, pbw 15.0 23.4 24,1
RCT of the deasphal;ed vacuum | '
residue, 7w ) 4.4 4.3 4.3
RCT of the asphaltic bitumen, Zw - 36 39 39
Mixiﬁg

Yield of mixture of vacuum
distillate and deasphalted

vacuum residue, pbw 72.0 65.2 64.5
Initial boiling point of the

mixture, °C - 370 370 - 370
RCT of the mixture, Zw 2.5 2.5 2.5
- EXAMPLE 7

A heavy mixture AB was used which had been obtained by
mixing 100 pbw of an asphaltic bitumen A and 35 pbw of an
asphaltic bitumen B. Asphaltic bitumen A obtained by



n- but ane of a vacuumresidue obtained in the distillation of a hydrotreated (6({
asphaltic bitunmen which latter dsphaltic bitunen 10 was obtai ned by sol vent
deaspha] ting of a mneral oil vacuumresidue. A catalytic hydrotreatnment

al oge is not sufficient to prepare frommxture AB an oil having an initial
b0|I|ng point of [err] and an RCT of 3.0-%v in view of the maxi num

perm ssible 15 value of G In addition to the3tatal ytic hydrotreatment, a
solfvent deasphal tihg treatpment should b plied. Application of relation 6
shoWs that for opti Bt aEBP?l&&néfw%tﬁeP’gi?ﬁBFrPa& PORLOSTaLt dd ¥3gUmshoul d
be taken that the RtSsideelunid am ROT dhHhescatil (ealedlydedifreatomentct s bet ween
36.7 and 50. 7% e ua ture AB, was, su ted t

catal ytic hydrot rea‘%rrerﬂ'u‘&mieb{'e‘i?/éérgI e%(t&g?%@l% vangdlgpe"'aﬁlﬁ%%gﬁé’”%nt of
resi dues having an ?3 prev andi 44 ﬁgemmmbﬁcuaiﬂ(wealhlt ohiff 1690nasi@Ltsc (e) .
The experinents \A@r@ie%haalﬁmaaoa& 'R@'?eofd%@rd lze&'léuqaré?& bh "Bt gcrt8- 30, the

wei ght ratio between the Ni/V/i[err]. err|catal ysts however

being 1:2. Al ot hetetesminadyRy ARTHi ‘P‘?"@ﬁg Q\é@@)lﬁ@nﬁl‘fﬂaﬁ%é‘ piekelt gonffent
Experiments 86-96 asf Nap gram ZB@adlé daiséedyi §b1’6ahtaad¥bpha1c§§gMBhE M

velocity,
CAperITOTL SR, e, of b AL Festip gL o bt 1tac L) gF s
1.29 10hyRlrotreated asph@l2RObOtwied €iich latter asﬁhalBic bitumen

11.1 1@4%£s obtained by solvent deasphalting of a mineral oil vacuum

residue.

A catalytic hydrotreatment alone is not sufficient to
prepare from mixtﬁre_AB an oil having an initial boiling point
of 370°C and an RCT of 3.0 %w in view of the maximum perﬁissible

15 value of G. In addition to the catalytic hydrotreatment, a
'solvent deasphalting treatment should be applied. Application of
relation 6 shows that for optimum utilization of the combination
process care should be taken that the RCT reduction in the
catalytic hydrotreatment is between 36.7 and 50.7%.

20 The residual feed mixture AB was subjected to catalytic
hydrotreatment in eleven experiments to prepare atmospheric
residues having an initial boiling point of 370°C and different
RCT's (e). The experiments were similar to those described for
Experiments 18-30, the weight ratio between the Ni/V/S:LO2 and

25 Co/M.o/AlZO3 catalysts however being 1:2. All other reaction
conditions were identical. The results of-Experiments 86-96 at
run hour 430 are listed in Table M.



0.62 20. 4 0.468 0.023 89 - »0. 60

0.489 ) 90 '0.34 _ 36. 3 - 0.894
0. 32 . 37.4 - 0.930 ) 92 '
.50.5 1.427 0.044 93 -+ 0.18 ?
5T. - 1.462 94 C - 53.41 65.6 2.295
0.072 95 0.10 66. 5 : 2.360 } 96 '
0. 25 : ' 43. 5 TABLEM - 56 - Only Experinents 91, 92

and 96 are experiments according to to the invention. The ot her experinents "’ :
have been included for reasons of conparison. -As_can be seen in Table Min:
Exper i neBxperdgesty andPa®- 89, G r en®CAs virtual ICx constant PFerr]. In Experi-
5 ments 9Gi91 and 9&rdddeyin vthuegro,{ eductdrga§cm5e achl eved of about 37

and 51% respectively,-1G was about 5 x G and c 2.0 respectl vely.
The products—obtai 8k inbihe ca-t-a.l-yzt-l-t;—h out according.
to Experinmmsts 89, 941,29d 96 were florgher 10 t neate as descrl bed :
her ei nbefore for Experinents 14, 15 and 16. The resylts &P)Bé |ch only

Experiment 99 is an experinment according to the invdntio listed in
Table N. 87 . 1.18 BV 0.246
88 . 0.62 20.4  0.468
| _ | 0.023
89 0.60 21.7 0.489
90 0.34 36.3 0.894
: | 0.033
91 0.32 | 37.4 0.930
92 0.19 505 1427 ]
- Y 0.044
93 0.18. 5L.3 1.462 |
9% 0.11 5.6 2.295
| . | { 0.072
95 1 0.10 . 66.5  2.360 )

% 0.25 43.5 1.150



- 57 - TABLE N Experinment No. 97 98 (6
99 [errl -treated product from 2 Experinment No. 8

94 96 Distillation Yield of products cal cul ated on 100 pbw feed pbw
(07 0.5 2.3 1.1 [err]
2.0 4.2 3.5 C5 - 370C 56 - o 9.1

14. 7 13.2 370-[err] (vacuum di stlllate) 18.2 24. 2

22: 7 [err] (vacuum res i:f)Expenments 91 %2 and 9¢- a%e expe@Zmths acco@ﬁi@iﬁg

of The vacuumdistillate,
vacuum r esi due, %y the invention. zgle7other g;quiments have bBéBs%ﬁ?&P@?‘h§°r

Tenperature, [err] reasons of comparison. As can b3lseen inlfiBile M 1n ﬁ:?ﬁ’er‘fh&l& Of
deasphal ted vacuum r

34.0 Yield of asphaP ?%} 6?4 Lﬁﬁeﬁlg foRemains virtuajly §°n5ta“f9(§:) 1 E2"?"“531'RCT
of the deasphal t gd ﬁ&ﬂiﬂJBD-F‘HSIadGIEQ,Z-W in which RCT reductions were achieved.of

4.7 4.8 Mxi nQb VA R PRI Jti¥§§““€‘9&s %E#%?tl?s%?g;séﬁpha! ted

vacuum r esi due, pbw nitial
boi l'i ng point of tha. anxﬁgr gespegtiiyely. 370
370 370 The products obtained in the catalytic hydrotreatment

carried out according to Experiments 89, 94 and 96 were further
10 treated as described hereinbefore for Experiments 14, 15 and 16.
The results (of which only Experiment 99 is an experiment "

according to the invention) are listed in Table N.



of the mixture, %w ' _ 3.0 3.0 - 3.0 - 58 -
MPLE 8 Two experiments were carried out wth the object of preparing an
having an initial boiling point of 370C and an RCT of 3.0 %w and to.
Avestigate the feasibility of recycle of 5 the asphaltic bitunen produced .
to the catalytic hydrotreatnment. Lmsst hese experinents two different o
resi dual feedstocks were subjected to a catalytic hydrotreatnent in a 10Q
nm reactor containing two fixed catgdLgst beds of a total volune of 600 iy,
The cat al XSt _beds %onsi sted of the same N /%Si 2 and 10 C&/I\/b/ A1203 s
cat al yst§ BE-4R8PE NPsed in Exanple 1, the werght rat1o howe &r bei ng 1:2.

The reaction cqnditions were: a tenperature of 400C, a pressure of 145 bar
and a [egr I, j O NI/kg. The products fromthe catal ytic _
hydr otregiﬂ]r'réér)letalt\%/ae?getjo 'ﬁ‘?{ﬁjet?gtreat ed as described for Experinments 14, 15 and
16. 15 ExpExmerdmenti@9-The feed used in this8&xperin¥ht was %&sphaltic ;
bi tunen A of Exanple 7. Application of relation 6 shows that for optinum
utilization of the conbination process care should be taken that the RCT
reduct i oRLERIREION: 5| ytic hydrotreatnment is between 20 51.0 and 61.4% In

t he cat altyeid ofyshtcaluceatamvtlafedExperi nent 100 t he space velocity applied
was 0.22 9.0, .01 and the RCT reduction achieved was 56% In the solvent
deasphal f] Qg-mp Y:'xperfn%nt 100 an asphaltic bitumen C was separated which .
had an RE] of 36 %w. 25 Experinment 101 The Pe®d used-3 n thilslexperinent was

a mxtur gzgq_%gai ned 2.0 4.2 3.5 o '
: _C5 - 370°C : . - 9.1 14,7 13.2
370-520°C (vacuum distillate) 18.2 24,2 22,7
520°CT (vacuum residue) . 7.2 57.6  61.3
RCT of the vacuum distillate, Zw 0.3 0.3 0.3

RCT of the vacuum residue, Zw 28.7 14.1 22.5

Deasphalting

Temperature, °C ' 131 130 128
Yield of deésphal:ed vacuum

residue, pbw L 29.4 38.4 34.0
Yield of asphaltic bitumen, pbw 41.8 19,2 27.3
RCT of the deasphalted vacuum _ '

residue, %w 47 4.7 4.8
Mixing

Yield of mixture of vacuum
distillate and deasphalted

vacuum residue, pbw : 47.6 62.6 56.7
Initial boiling point of the
mixture, °C ' 370 370 370

RCT of the mixture, Zw i . 3.0 3.0 3.0



by m xing 100 pbw of sasphaltic bitumen A with 25 pbw of asphaltic bitunen
obtained in the above Experinment 100. Application of relation 6 shows that
for optTmumutilization of 30 the conbination process care shoul d be taken
that the RCT reduction in the catalytic hydrotreatfent is between 41.0 and
54.0% In the catalytic hydrotreatnment of Expgrinment 101 the -1 -1 space
Z(;I:%ci ty apﬁl i ed-I was 0.21 g.g .h , and the reducti on achi eved was

5% In the solv phal ting an asphaltic 35 bitunen D was separat ed
whi¥f had an RCT ow - 59 - Since the RCT of. asphaltic bitErren D
is equal to that of aspiwal exrerikentise¥erd cantiedi sut [ydthohenebigsenot n
recycling the . asphabiiGaRi 44080 HREnP ACEaS1RASLIAGHGiht oS BAYIORAYL Yan
state. The results of Expériments 100 and 101 are |s§e_ in Table Q. TABLE
0 Experiment No. RCT of 3.0 %w and to investigate tgaoéeas b%fy[g fFﬂ%‘Fi Bﬁ.

\2(i glzd of gr OdFCt %] @@k Cadpak BElicOBidiMenpprodueed  topbke Gdtalytic hydrotreatment.
: - .0 [err . . 2
3C5 - [err] In these experiments two dlfferent155?}dua1;%fggiquya?Téggr]

(vacuum di stil | at e)subjected to a catf.aly.giq hydrothi@abménty i a (108 minreasiogdue)
61.0 66. 7 RCT %%n&%iﬁé%nkﬂeﬁt Egiﬁ.&rgt %&s of a total vobudk of 6000nf. RCT
ue, %w 4.5 17.9

of the vacuumresi

The catalyst beds consisted of the same Ni/V/SiO2 and
10 Co/Mo/A1203

ratio however being 1:2. The reaction conditions were: a

catalysts as were used in'Exampie 1, the weight

temperature of 400°C, a pressure of 145 bar and a Hzloil ;atio-

of 1000 N1/kg. The products from the catalytic hydrotreatment

were further treated as described for Experiments 14, 15 and 16.
15 Experiment 100

| The feed used in this experiment was asphaltic bitumen A of

Example 7. Application of relation 6 shows that for optimum
utilization of the combination process care should be taken that
the RCT reduction in the catalytic hydrotreatment is between

20 51.0 and 61.4%. In the catalytic hydrotreatment of Experiment

-1 and the RCT

reduction achieved was 56%. In the solvent deasphalting of

100 the space velocity applied was 0.22 g{g-l.h

Experiment 100 an asphaltic bitumen C was separated which had an
RCT of 36 Zw. ' '
25 Experiment 101

The feed used in this experiment was a mixture AC obtained
by mixing 100 pbw of asphaltic bitumen A with 25 pbw of
asphaltic bitumen C obtained in the above Experiment 100.
Application of relation 6 shows that for optimum utilization of

30 the combination process care should be taken that the RCT
reduction in the catalytic hydrotreatﬁent is betwéen'41.0 and
54.0%. In the catalytic hydrotreatment of Experiment 101 the
space velocity applied was 0.21 g.g-l.h-l, and the RCT reduction

achieved was 47.5%. In the solvent deasphalting'an asphaltic

35 bitumen D was separated which had an RCT of 36 iw.



~ Deasphal ti ng Tenperature, OC - @32 133 Yield

f deasphal ted vacuum resi due, pbw ) 41. 5
38.0 Yield of asphaltic bitumen, pbw 19.5 28.7 RCT of the
deasphal t ed vacuum resi due, %w ' . 4.2 *
4.1 RCT of the asphaltic bitumen,-%y - - 36 . 36 Mxing Yield of
- mixture of vacuumdistillate and deasphal ted vacuum resi due, pbw .
59.9 54. @ihee trJhal REDbE| sephpdtid batudedeDMKle4isl to that of et
370 370 the 3.0 -

60 - EXAﬁ/ﬁ_bélgg%\ BEHISP G x%%ufr] eg5\B"t/,"'t'm/\/\/531“%med'*st ﬁh?/ﬁwlighmncg&lb%%r’fﬁﬁbt ai ned by
m xi ng -8&phziwiofbiznment rthe pyrcess rtesi terrhad vitsh s84x ipbarpfstatyacuum res_l due
B and W bl 13004 8F AheRRpliAL! 160 Bl ofe lflséééf‘lip?%{ieﬁg?‘ tumen A which

was obtalnegﬁlnthe di s ation o cruemnera ol d an RCT of 10

%v (determned.by ASTM net hod 524), a vanadi um + nickel content of 70 ppnw.-
and a percentage boiling bel ow [ efggigod 50 %w. Vacuum residue B which was. .

obtai ned_in tihe distillation of a crude m nerﬁl‘g oil, had an 10 RCT. of 20.6
o ( conpFEREFIPFEM™Phe CCT determined by ASTMYt hodB189) . a vanadi um +
ni ckel content of 170 ppnw and a 5 %v boiling point of [err]. Asphaltic

bi t unen &g}qq_lggﬁ% obtained in
Yield of products calculated
on 100 pbw feed, pbw

¢ . . 2.22 2.0
st + N, | 3209
5 - 370 c ' 17.0 14.4
370-520 c (vacuum distillate) 18.4  16.0 -
520° (vacuum residug) | 61.0 . 66.7
RCT of the vacuum distillate, Zv 0.4 0.4
RCT of the vacuum residue, 7w 14.5 17.9 .

Deasphalting _
Temperature, °C . - _ 132 133

Yield of deasphalted vacuum - _

residue, pbw ' ) : 41.5 ~ 38.0
. Yield of asphaltic bitumen, pbw 19.5 28.7

RCT of the deasphalted vacuum

residue, %w o 4.2 4.1

RCT of the asphaltic bitumen, %w 36 36

Mixing '

Yield of mixture of vacuum
distillate and_deaéphalted-

vacuum residue, pbw 59.9 54.0
Initial boiling point of the . o
mixture, °C 370 - 370

RCT of the mixture,_%w _ 3.0 3.0 -



t he deasphalting witl propane of a mneral oil vacuumresidue. It had an
RCT of 25 4 % (conmputed fromthe CCT determined by 15 ASTM net hod D 189),
an average nol ecul ar wei ght of 1400 (deterni ned by ASTM met hod D 3592-77,
usi pg toluene as the solvent) and a vanadi um + ni ckel content of 250 ppnw.
The nmixture ABC had an RCT of 15.5 %w, a @nadl um + ni ckel content of 127
ppmw and 29.5 %v of the m xture boiled bel'ow 20 [err]. The mi-xture ABC with
an (RCT of 15.5 2mbP) gras subjected to catalytic hydrotreatnment in fifteen
exp%i‘l ments to -prepare at nospheric residues having an initial boiling point
of [err] and differ ehtheREy mixteye APRvaspaed ¥bhek hadrkeen pbtained Pt hose 25

described for Fas&% g swl:flsn dchespRirdBt rdsatia® DetHean fheokidV/ [err] and
Co/ Mo/ A1203 cata sts ho ver ‘g 3? 116% The react bﬁ? cogfltlon were: a '
t enperat ure of ‘[ BF reélge EsBPE VAR %90 PR OTa AT 3FPEBH S %ﬂ“ﬁeB 1500
N / kg, varyi ng smasgherdkopitiumes Hehiich waecobtilired dautlies dostilipetdnrent s

102 116 atrun 20 houres 80, P81 | ot B TAPIS By aecerhed oJARRCP

Experl ment

vel ocity, mqt@g@.owan a vanadiymoHpickeh copfent of 70 ppgw amdf ged = %w
1-223 1]pe4'centafe boilinglﬁﬂWGSZOOSC of 58 %6VQCM réfive B wholc'r311]2-0 4
0.616 was obtained in the distillation of a crude m1nera1 oil, had an

10 RCT of 20.6 %Zw (computed from the CCT determined by ASTM method
D 189), a vanadium + nickel content of 170.ppmw and a 5 Zw
boiling point of 500°C. Asphaltic bitumen C had been obtained in
the deasphalting with propane of a mineral oil vacuum residue.
It had an RCT of 25.4 %w (computed from the CCT determined by

15 ASTM method D 189), an average molecular weight of 1400
(determined by ASTM method D 3592-77, using toluene as the
solvent) and a vanadium + nickel content of 250 ppmw.

The mixture ABC had an RCT of 15.5 %w, a vanadium + nickel
content of 127 ppmw and 29.5 Zw of the mixture boiled below

20 520°cC.

The mixture ABC with an RCT of 15.5 %w (b) was subjected to
catalytic hydrotreatment in fifteen experiments to prepare
atmospheric residues having an initial boiling point of 370°C
and different RCT's (c). The experiments were similar to those

25 described for Experiments 1-13, the weight ratio between the
Ni/V/SiO2 and Co/Mo/A1203
reaction conditions were: a temperature of 400°C, a pressure of
160 bar and a Hzloil ratio of 1500 Nl/kg, varying space
velocities being used. The results of Experiments 102-116 at run

30 hour 250 are listed in Table P.

catalysts however being 1:2. The



: . 5.62 21.0 0.331 106 « @ 2.62
39\ 7 - 0.652 0.017 107 2.53 40.6 .

$68 108 1.69 50. 2 0.836 0.018 109 N _
1 51.5 0. 859 110 1.13 _ 59.9

: .
/037 0.024 111 1.08 60. 9 1.061 112

0.70 - 70.2 -6l - 1,316 0.032 113 _ 0.67 ,

70.9 " 1.339 114 0. 37 80. 1 _ 1.908 T

0.131 115 0.35 TABLE P 81.1 2.039 116 0.5 .

65.0 1.165 = - 62 - O Experinments 102-116 only Experinments 111,

112 and 116 are experi nment imzi.ccordi ng to-the invenfgion. The other experi-
BepREmRAY e HERAFS ncl uded f O reasons of 4conparison. As can be seen in Table

P igb.Experi wepécity]0- 111redwbtid®, 113, PEOYUGF®™ RCT 5 reductions were
achi eved of- abeu& -60 and 7004 respecid \gal Yeeds Was zmbout 1.5 G and 2.0 G

Lespectivel - pr oduct—obtai ned 11 r6h Egg catal yt1c hydrotreat nent
cartdzed out actbiding to Exlgﬂet"i ment 116°° ffurther separated by successive .

at mospheric distillation, vacuumdistillati ando.016
103 10.4 11.3 0.181
104 ~ 6.05 19.8 : 0.312
' - 0.016
' 105 5.62 21.0 0.331
106 2.62 39.7 © 0.652
' o 0.017
107 - 2.53 40.6 . 0.668
108 1.69  50.2  0.836 |
' | | 0.018
109 1.61 51.5 0.859 J -
110 1.13 59,9 '1.037
: 0.024
111 1.08 60.9 1.061
112 0.70 70.2 1.316 | |
' } ‘ - 0.032
113 0.67 70.9 1.339
114 0.37 80.1 : 1.908
0.131
115 0.35 81.1" 2.039

116 . 0.90 65.0 1.165



10 sol vent deasphal {g ng as descri bed hereinbefore. The results are |isted
her ei naf ter. - 63 - Experinment No. 117
[err]-tfTreated product from Experinment. No.

116 Distillation Yield of products cal cul ated on 100 pbw feed, pbw 4

'1.17 HS + NH -62 - 2.2 2 3 C5 -[err]
13. 3 370-[err] (vacuumdistillate) ' 47.0 [err]+ (vacuum
Sidue) ' 0f Ex eriméﬁs91mlefoﬂbem/p%&wa:@ $11, hat end%Me

0 BRCT of the vacuum res; asphal tin Yield
of deasphal t ed vachthn® ?‘B%ﬁ"ﬂﬁgts Wrding to the invent:.on. %e J% er expgr%_ 6 _

Yiel d of asphalti cmditsuheve bpeaincluded for reaséns3 oRGomphridva.deasphaid ed

vacuum resi due, %, de J.P Table Pd.n Ex en ts 110-111 and %1% IM3X' %!:Gwﬂ?ﬁ %c@f
m xture of vacuumdistillate and deasp ed vacuum r esi

74.6 Initial boidimfussions gere h@hzeved of about 60 and 707, respectlvely, G
was about 1.5 G and 2.0 G s respectively.

The product obtained i'n the cataiyt:i.c hydrotreatment
carried out according to Experiment 116 was further separated by
successive atmospheric distillation, vacuum distillation and

10 solvent deasphalting as described hereinbefore. The results are

listed hereinafter,



ture, ‘C- 370 RCT of #he m xture, %w
5 1) solvent = n-butane solvent/oil weight ratio = 3:1 tenperature, [err]
sure - 41 bar - 64- CLAI MS 1. A process for the preparation
“a hydrocarbon m xture having an RCT of a %w and an initial boiling poi ne
of [err], characterized in that an gsphal tenes-contai ni ng hydrocarbon
m xture is subjected to a catalytic hydrotreatnent for reducing 5 its RCL.
t he prodExpestiieaitribsl bei ng separated by distillgtion into an atnospheric 7
distillate and an atnospheric residue having an initial boiling point of _
[err], that either a deasphalted atnospheric residue having the desired RCT.
of a 9w ik -tiratiedeprdduot finem sai d at nospheric residue by sol vent
deasphal tdB@rMentOyd.hat the atnmospheric residuggs first separated by
~distillation into a vacuumdistillate and a vacuum residue, from which
vacuum r.esi due asphaltic-bitunmen is separated by sol vent- deasphal ting such .
that a dmasa{nlattednvacuum reS| due i s obtained having an RCT such that, when
this Iat%g lgeo%sg ‘Ef* % m residue is mxed 15 with the said vacuum
~distillat FefuEP 'rféld whi ch has the desired RCT of a %, the
cat al yti enhyelr qntowe&terdnnpbvbel ng carried out under such conditions that. the
4 prodq:ct-l on per % RCT reduction ("G') lies bletl\.yeen 1.5 x Gand 2.0 x G
~as ¢ c defi ned.

' HZS + NH3 : 2.2
05 - 370°C : . ~13.3
370-520°C (vacuum distillate) : 47.0
520°cT (vacuum residue) 33.9
RCT of the vacuum distillate, 7w b.S

RCT of the vacuum residue, %Zw 12.3°

Deasphalting D
Yield of deasphalted vacuum

residue, pbw ' 27.6

!Yield of asphaltic bitumen, pbw 6.3
RCT of the deasphalted vacuum

residue, Zw 5.8
Mixing

Yield of mixture of vacuum

distillate and deasphalted

vacuum residue, pbw 74.6
Initial boiling point of the a _
mixture, °C 370

RCT of the mixture, %w ' _ 2.5
1)

solvent = n-butane
solvent/oil weight ratioc = 3:1
temperature, 118°C

pressure = 41 bar



20. 2. A process:as «clained in claim1, characterized in that in the U
catal ytie hydrotreatnent for the reduction of the RCT a catalyst is use ’;LSO
whi chw¥conpri ses at | east -one netal chosen fr £nthe group fornmed by nickel'! U_
angt cobalt and in addition at |east one metal chosen fromthe group forme

by nol ybdenum and 25 tungsten on a carriegf g mgﬁscarrl er consists nore
than 40 %v of alumna. 3. . A process as n claim?2, characterized

fhat in the catalytic hydrotreatnent for the reduction of the RCT a
caPalyst is used V\’ﬂl ChaCorRess Sort Bige %EE@draQQéﬁ)lo@ail'r@'arBéﬁseh mi%:Qure

ol ybdenum or cob b um on,al um na ,as_t he rrier rocess
as claimed in clai Vi§53¥n gﬁg °§cﬁe¥‘ff€ #h "Pﬁ‘éjtaq‘th ﬂ%ﬁhﬁqiﬂ’én%% aoht ai ni ng
hydr ocar bon mi Xt ur ehdrasterizadaih that- ami céwalcermseldsnmnm (hyﬁfmrEG)n ppmw
and that in the ngﬁﬁlc}’&éc h¥9§°etcﬁ; tt%entcat:{l gt{Q ﬁ;&'% rei {%lew-.fng two

successive 35 catalysts cat al érng
catalyst - -655- Ewn8FCEiithg pandact MNaS@-d)/ﬂuﬁmg §ﬂt4m¢=d1rh? ﬂhetidéem

catal yst being an BE-E bR AabbpHL Rl Al¥311AS F6EGhH! Q@xﬂ;s'pﬂeﬂ'caké‘%i%ugrhéiriné
A process as clained in claim4, characterized in th denetal |1 zatTon

catal yst conpri sesa® HBikkalaPotlimgi PrimtoRE FcRelthas %&Bl%ﬁFBW@F%a as
the carrier. 6. &m@pﬁm& a&ﬂhalmdngrttﬁnaeﬁnedoricmbalerrawlié,obcamed

characterized int drotr t at_a
tenper- ature of f o°|’ﬁ gg Ig"‘prté'gs’ifasé' ?ri‘vﬁ? g?ﬁ 28sPace
velocity of fraog Gl@Z- the g@}%ﬂmr}c :hsidtamdsaf{mr $dragetied dyi disxillaonl(

tlﬁg 5000 NI7Kg. 7. ineofa FRAG6E 1381 Fldte Bl 'aNv St &14602 26k SiH 1260 d b Nat
residue asphaltic bitumen is separated by solvent dgasphalting

such that a deasphalted vacuum residue is obtained having an RCT
such that, when this latter deasphalted vacuum residue is mixed

15 with the said vacuum distillate, a mixture is obtained which has
the desired RCT of a %w, the catalytic hydrotreatment being
carried out under such conditions that the C4- production per %

. RCT reduction' ("G") lies between 1.5 x G, and 2.0 x G_ as
defined.

20 2. A process as claimed in claim 1, characterized in that in
the catalytic hydrotreatment for the reduction of the RCT a
catalyst is used which compfises at leaét one metal chosen from.
the group formed by nickel and cobalt aﬁd in addition at least
one metal chosen from the group formed by molybdenum and

25 tungsten on a carrier, which carriér congists more than 40 Zw of
alumina. - '

‘3. A process as claimed in claim 2, characterized in that in
the catalytic hydrotreatment for the reduction of the RCT a
catalyst is used which comprises the metal combination nickel-

30 wmolybdenum or cobalt—molybdénum on alumina as the carrier.

4, A process'as claimed in claims 2-3, characterized in that
the asphaltenes—containing hydrocarbon mixture has a vanddium +
nickel content of more than 50 ppmw and that'in the catalytic
hydrotreatment this mixture is contacted with two successive

35 catalysts, the first catalyst being a demetallization catalyst

QT




atalytic hydrotreat nent~is carried out at a t enper at ure«of from350-[err],
pressure of from 75-200 bar, a space velocity of from0.1-2 g.g .h zand
jerr] /feed ratio of from 500-2G065M/kg. 15 8. A process as clainmed.in
5 one of claims 1-7, characterized in that the sol vent deasphalting is %
appl i ed t commisstngimeredindnec8d Zunef vdlhgalcodr thet edcqndodaerlysy. A process -

- as clai megjfy aNRc@%e ct%éiaaia%y-s% aShAUaciard 180 dant Pl Bhe solvent  ~

deasphalting s carried out using n-butane 20 as solvent, at a pressure ow-‘ |

from 35- 45. ba BFRFegstasSerinedr &0 GHlafp ohn £horactetizefpin thag, R&ss as

cl ai med i fedit%1 01 tObn (dah IPstl cOmpraiidas agHeChi 740 chib fndtomiargmal ti C
bi t unen_ separ_at ed in-,i e sol%,(e?nt deasphal ting of a residue obtained in the

di sti || at PRPIFES Loh et o B8t 58778t dual fraction of a crude mineral oil,
whi ch aspéal t Acpirdegsbas icdaimeidinsany on«iofgelimpoheit chardciierfaedd for the

first ste r ﬁé? ol | yen ding carried
out in thgn ggg‘%ﬁ{fgg “%%Jdgkg%gge&ﬁ%@ L%&?gcaé‘%sgggae%?g eraré\ed inclaiml
for the peatyrer afifnemod0Qr590° Gy @r peasyon afi Krem S0s30Q ABFe & 6Patke as feed

for a Cat@é.’b’otciﬁyC&fn‘f%&&iOQﬁZ'-DIGJ%?ES]?.hS&Cﬁdaﬁ €9tcaby st 16T ACkEH, carried out

in the $resence or. absence of hydrogen for t e preparation of |ight
hydrocé bbqp‘épg?'ibfwﬁges, such as gasoline and kerosine, - whi ch hydrocarbon
m xture i%. prappradss udisicasine iy daitesCchbesttdbiher eéhnttafotiee Wit h

e enocel 0t BATR Shuntd. 1o ALIER " 1 SRS RLEP T RRF O 0 PO (O,
350-450°C, a pressure of from 75-200 bar, a space velocity of : .
from 0.1-2 g.g " .h™" and a H,/feed ratio of from 500-2000 N1/kg.

15 8. A process as claimed in any one of claims 1-7, characterized
in that the solvent deasphalting is applied to a vacuum residue
from the hydrotreated product. o
9. A prbqess as claimed in any one of claims 1-8, characterized

~ in that the solvent deasphalting is carried out using n-butane
20 as solvent, at a pressure of from_35;45.bar and a temperature of
from 100-150°C. '
10. A process as claimed in any one of claims l-9,_characterizgd
in that an asphaltic bitumen seﬁarated in the solvent deasphalting
of a reéidue obtainéd in the distillation of a hjdrotreated

25 residual fraction of a crude mineral oil, which #sphgltic
bitumen is used as a mixing component in the feed for the first
Step of the process, originates from the solvent deasphalting
carried out in the éecond sﬁep of the process. |
11. A process as claimed in[claim.l for the preparation of a

30 -hydrocarbon mixture éuitable.for use as feed for a catalytic

 conversion prbcess, such as catalytic cracking, carried out in
the presence or absence of hydrogen for the preparation of light
. hydrocarbon distillates, such as gasoline and ke:osine,_whiéh
hydrocarboﬁ'ﬁixture is pfeﬁared'subStantially as descfibed

35 hereinbéfore'with referenée to the Examples. .

12. Hydrocarbon mixtures prepared according to # process as
described in claim 11.

* ¢ L MVSs sl C



