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Besides, such hxgh-boﬂmg hydrocarbon oils
often have a high viscosity. If these high-
boiling hydrocarbon vils are applied as feed

for - catalytic processes - such as cracking,

- hydrocracking and  hydrodesulphurization,

metals such as vanadium and nickel are de-

. posited ‘on the catalyst particles. As a result of

" the increasing concentration of vanadium and

nickel ‘on the active sites. of the catalyst, a
very rapid deactivation of the catalyst occurs.
To prolong: catalyst life, it has already been

suggested that the metals should be removed -
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prepared according to the dodulizing tech-

niques, are as follows. In the first place the

 catalysts should have such a specific average

pore diameter (p in nm) and specific average
particle diameter (d in mm) that the quotient
p/d is larger than 15. Furthermore, the per-
centage (v) of the total pore volume of the

- 80
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- 130 4- taly ith bl process; in bunizer ration '
4 1. SP found tha m@ﬁﬂm wm@‘falac%nil °’§ts§ S Ammhdrﬁgerjoasnamve @mbddinehi 6f fhat at(yst

prepar at | maamhofodnngdﬁteo they chaveslgft ghe o [CEAPIHESSER: Pewaﬂ f'__' 0f

que
eratior rd\:éﬁfﬂr@%ﬂee f ound by

ous sol ution

calcings. . SO

~ nodul i zin omeume CeQilbes oS Hiernaitt ik , Rartitric -acid
S Usggal | Y e k1 Guch Abdatiog of R  IpFOcSE whild. WR pridéVis @& @@ihi et as. the
granul ati- qﬁrdcle.qubrd;ed | greférstdy takes Ipined. fousr erergoro of ﬂatserndﬂ@c theocabbstdnl e!fZIS and 5
been founcﬂunma peniodenfi tmlmﬂ%ﬁgﬂﬂaF+ 2 ﬁ:etger TEACIARs i rpln h 1P by - -
enpl acene ‘]‘a’,“‘gl fFetiPs T MEEH £2 The ol Srbsses it °Ifjm%%g dmﬁ ;la-' desi r ed

met al.s wit ogenatlon activity- based catal ysts can be-obtained with a
on the cal ci ned material, for |nstance by :



crushing strength and density that are con- | npregnati on wit han agueous
sol ution con- siderably higher than when an aqueous rarnng salts of
the rel S0l - ¥ : B
cidis © the |npregnated mat eri al:- ;drled and cala app|led
cined. It 'has been faund that. this catalyst 75 2. When in the preparation

of the catal ysts preparation can be consrderably sinplified the _
starting materi-al is m.xed with a certain .- by incorporating the netal

salts into the anmpunt of glass powder and, in addition, graul ati on
liquid. Wen thesenplacenent 15 t he pafﬁlghes forned by.
nodul i zi ng -

subjected to a cashspendaglthm::aﬂyst in- thenhjdbucﬁbona smdll&mepasa@ : s:“ ..
step 80 a terrper%!tfﬂrbe teepfed Eprocereing; i sherryi Phgsete ?faiso 1:::/ Was
wechn iy and I a0 it R wmeng :rm@‘
steps can be onkt taeempibiidd li}a@br06t metit-t NwasdgraduBlsy bbb 1t Thd eamiagl
crushing’ . scaMe cptmpw wdrmrbtmefoﬂs e fop upgetig. C disqiwhish sanﬁmVlded withta @ﬁ? ge 70
The anount of gl ag¥ pils: ‘:;;hahlgh V’(%%’dﬂéla %‘iﬁ E é‘ KThe il g |
saving. appl i ed .ag&%ﬁaﬁt e
wat er - sol ubl e gt ahm phxiiculdd ©f BSOSLR nn)f starhdnﬁgplmtmwras mMutekt residence time
conmpounds whi ch nmayHisisodsmass. llﬂeubnl of tmlm:angl tﬂ!esm!lnl%efdrmed were removed from the 75

prepar ation of. t hd¥d ling gﬁ (ﬁ\zm meve fraction
i ncorporated in tl‘%;(égso_ﬂts «r arcaaéﬁel% | é’;ﬁ‘;“‘,’r" ESardiil] ALl AbiiS “"{:,,,ﬁg,,

catal ysts t hey 1geMdm}pae Selticttﬁ zss_f-nrut-hel -600CR ahe amdcleso@hﬁirﬁgregwanﬂumso

nol ybdat e, denet aIH mﬁ’@tbmnanmgn an ?ﬂ}‘Eﬁubs"l‘m"ﬂv

vanadyl sul phat e, °‘1s 9 ""ﬁ% toc Js % % bﬁz

acetyl acet onat e ara;e& %.m;a Dheus a5 a,. .
Vi scosity A0ha®n.cAsr e dﬁthyato&tnedniamml nihef preparedt toerprised] 1 pbw hickph '
asphal t enes contert’t’*‘““’t‘ﬁ‘é!l @atcarly%tasplateffmen g* P f"ﬂ'é‘bqe?wemll%l’b&r"é‘“%?}rt- 85

30 denet al | i Zgbis hyggtgy,tB able for treating -

hydr ocarbon oi | S - Wod lof Hyddctbon aﬁqwqrea&ﬁ 'O (2@l Svad Pleurdd/ie s@ibastially
gen and in partzscmavnt*mz theeoib tanblévard pcmnﬁl -the 9@116! ysst 8s catalyst akehepﬂlﬁwoe

during any stage |:’PP press F%E"cﬁt o Ghat
catal yst preparat ighe f mctﬁi m"ﬁ p’ef&drﬂﬁﬁraﬁ'@m?apﬁ@aswmgm h

viscosity and of phosphpahm oﬁrbatafy@rpdrgmamge very suit
asphal t enes coﬂDeztthﬁPheomhmmtnantdsmetaszanon andabﬁzdzsak‘e pl ace by add|t|on of

a phor us prom ﬁvefl‘@‘?"‘a"ﬁ hriga ﬁ% _
the granul ation Ii bO&m@,I oe caseZgigs._

tenperature 100 tsm:g h@raﬁnmroegnmnkeorﬂo{vl hgildss p@vderpqath ed smalnﬂd:axpnoﬁnﬁﬂ

in the ‘presenéé @xd ms)pr hsrﬁ@deﬂphuaeﬂe temh
an upward, do dowigt3 ?ﬁ?ﬂt‘lt’t on, ﬁ&, o Q,g‘fl&?i anoher
ogec.di spose

the particles tmga 1ty01916 2OHigh spiltcae ot formed. oo
The anmount of phospieo atmmbamcmrdxﬁgemcﬂaenmemmt a| n| n a flxed or novi- ng bed

pound is prefer“ﬂbl“’s"e$ éha 500°Gy tﬂtlal aarear cl e

concerned. The tvv(al1 ‘Fz%j’ —lp B‘ﬁt Weﬂm%pﬁb '{aﬁg pd'ttﬁ-?e‘ﬁ Ses
may, for instance, Exanplar&mogma%n(lnlﬁ YUrphﬁiﬂ hi@veisr, QR: tCafel $0€T
by passing the:hydeseentp I=P0 was added tothe lmvreg- 105

hydr ogen t hroud ﬁ cgrégf‘l“ ﬂﬁéﬁ %‘%ﬁ ﬁyﬁiéﬁma atalg
preparation accor cohldfts are olﬂgl idhbe el ﬁﬁnd

nodul i zi ng techni (qunddafroyeme diatitatianl dSrdhioitshat  d ,vlalpbm pho@oxusepdr hem

such that expangi @#Posphes gy ac #eP'Bﬁs“rﬁeslshsaS "E;?“é {"@ to theofll()- |
: d {4
the catalyst bol 6"@3&3@&&@%% ﬁﬁu aﬁﬁ%‘,‘& Pl ‘l‘a “‘“ﬁh% %éis fo
t he ebul | ated bed epes@itheO xaghpled, & Qlinini/ € part [ c orme _

det erm ned = anobng Exanmlﬁ)bdcfcrem tlofprtﬂaemtm\of pOCESSes i s one |n 50 - ot her

factors, by the [ inv h rocarhbon. sse
el by e SRR TESTE mesam%eﬁ S b s s
cat al yst bed, whi kentahitizi Bgirocdrién pi. t Exainpls Imveemg, mmmedﬂﬂpmrmxlpfc&me aye thee
oper ation fresh cdﬁi the; Eﬁ"pérti!oc}atelwtﬂ 9°r|1m-r obygined by
removed from thef* B oRman Pilp of t he c % ls‘Emaqgo
are dried and 6@l cined.- It Ingasnpbele catalyst |s vmt avvn at t e ottom

t hereof 55 . fouund t(]aab'stqatpaiay@ts WI t h aCewsﬂﬁerabl y: (proceSS| n

in bunker flow G g sm : gher d e” lélcrrasmecrt v't“llt
Anot her, very attmf;.tna\ea"f WZ; wf aaarl hes ed_

t hey have | eft the two processes 1s ohe |n mhlch severa reactors
rotating disc but béefore drying and cal ci na- containing a fixed catal yst
bed are used, which tion, are rotated for sone tine, for instance
reactors are alternately used for '"the relative :

58




60 in a rotating drum Such rotation of the process, while the

process is carried out |n particles forned preferably takes place one
__or_more of these reacto t he cat al \_per | ine at

| east equaI to the other reactors is replenished (processing the residence

tine of the material on the in fixed-bed swing operation). |If desired,the

ting disc. : _ two processes nmay al so be
: ?I’I ed out by 5 o - , 1,522,629 _
S ending the catalyst in the hydrocarbon smaller than 0.05 mm and a

-specjfic surface 0|I processing in slurry phase ‘area of 380
[er.r ;gf hIQ flnn\ GL :

put  Oms a. byeprmmngtde sparuairmhdi@ﬁ'aﬁ pnindm vdefe ﬁdnsgltaaﬂah sansacmems)rdl ng to the

i nventydseracbonwigh, aigy ST cﬂ"?{tm *\Yﬁht af® ity "c t?“%ﬂyb enpl oyed: f or
e dgﬁ%&'ﬁ?ﬁ%s Ty ‘%ﬁ”ﬁ%ﬁsﬂr e Be o
_ COrg aiftkd@kdy drgﬂ&ﬁﬂggaﬂhcpdl 'e&nﬁten Or S0P iR CH Higrogen ' cdtaljaflS . proovi ded

C W th a0 dei edleedigenenﬁ@edn yEhe owdulds o nthay Prspawdtotlapmﬁﬁ\pb\smwbﬂmd“a&d a - of 10
cm hi ql:te“e allyy PR Vet P PR G¥ent, " preference is
- givenj Wf#mg (;i “ﬂ ti gpgyP@ M nute and to ‘catal y?ér particl es
hayo ngem*g Ghowdver,] taflirdt o Sasdllafi PO Etkis abtal§ed. vangieﬁ:éafm sﬂﬁtﬁ:}txaﬂﬁ e. hori -
- M -andquesus petutton ofi ﬂxmoswﬁ%rmtgﬁ&ras ug%i nmhem ;ame waszesn IAaan dlﬁcrttntg] 15 m nut es
resi déh t [ 20 e nodul es’
for ne@z‘gv\gtgfeu &tﬁweﬁwem an; W&% was;ln ummao meﬁﬁﬁa|3 st -
.va?S)I’dﬂa&@n withl $& o ehmd#ayltﬁgte&t zﬂraréyeomchm&éearEsr afcnslm;rgto the invention
s cafwingte dued materil tPéWpérh!g!f} \iTihé prapedties bf the @talysts wreBirddsast at ed from t he
of [eﬂ“}“°“a“?dt"§$enp“Fe“§stfr7émdtth?°5 pshawn inglapled- ppt erial . After 1 hour's
calcination at .15 bar -and a. space.velocity of ‘2.5- 10. [err] . - [err] the
~particl-es were-i rrpregnat ed: w t-hA@/Ejgoderret allization. - .of :metal -containing
an aqueous. sol ution-.conprising nrckel nitrate 80 hydrocarbon oils is of
[ rrportemtystesqoem al | y and Aammm um @l ymjateE Fr nﬁl 1y, Gt he if the oil is
subseqyentty ; : VI T was dri ed at |
[err] aRfA: - A:) .st':alm ned for 1
~hour aﬁ‘orLPJoEJvohﬂﬁaemF/Et al ysh?@ {hon. 165 alfseSL!|49 0f1 4‘ohe138 ;
hydr odenetal | i zati on, ~ thus prepared conpr.i sed 1 pbw nickel .and
deact i yatlvon of .the catal yst)‘lepp!i B2d 0.86 t HeBe 0.89 plﬂvezrmlﬂyﬁdenum per 100

: “ pbw al uni na. 85 processes ' resse a nsi-der-abl.g”ext ent :
__I—b/drocr"aqf:m ng and hydr odesut ‘f)h ?z?a §6 Catsgl yst%c)B tl%gn 015$hydrocar bon.oils

‘may begCapried out .. This gat alygt vms prepargsl i nasubstantially 25 by
cont act i ng the.oil s at el evated- tenperature - the sane -way as-catal yst A,

t he di pfrerence-and pressureldnd: 16 th@opre@énce""@)f Hy®r od&h - being, |
hovvever/ that in the present, casg:1t 100 wi t hy,a syt tab g catggl yst, which may
be. pred ¥t i oof an aqueous ‘sol-U |on conpfising:2 0..i-n the form of
a fixedrbgidy senp@yighgn:bed. 78i trg acs.d wass usedy as 6t2he gtsanul ation |iquid.
-or- a suspension of catalyst particles. An- 30 -attractive cconbi nati on of
denet aPeisitas/esn and  Catal §42 OB dr®8t acdki’ng 9-3%or 030hy@8desul phuri zati on

~ This caratryst was prepared 1n. substantially accor. di ng to the i nvent ionis
one in which the same way as-catalyst A; -the difference the

deggt al Sin, n §f xes rn{)Qﬁl‘l@,O}ﬁﬁMﬁ[;th&t in the
prggerktaﬁ:k A _%i “ﬁis ca &{sﬁ&qg ﬁ% A Ec@%m@dﬁ?ﬁhbdn;mmnidgm r‘;at i on gl ass

pomdermmﬁoh & heke S rgdlyise 1 wttlhan'dﬁl% e sofieRings tipfaperd g or
hydr odesWef gzzallg apgh & @%ﬁ;’@ %]ﬁgk Hg“ %gtmﬁafmﬁlﬁ%tl tion in:
' X 'gﬁg‘f Ariad. of&fl& edhsxﬁe'ihﬁ cargstson 0. [ er- I’]

Cower@i hzt (ﬁéﬁéa& £
anot hega ang;e Qeearismv omidthskvwan}e aavogdﬂeccﬁsatq d%twas carried out
for 1 nhm’.tr C:atlystr hlls\/msayBsﬂlt yoopen of a’q‘ﬂm e @3 X 408' th? [err].

100 us fe&“’c&t’ od, FREST AVent T on s place. at a .
ter;per Fulso g’ﬂ? a hydrogen partial - pressure of 100-300
|ﬁcoﬁ:ﬁtgaioytﬁénddﬂ&m§rtepﬂq®d |n substanﬁmbkyl and a space vel ocity of

0 2 2. liu searting fmtnhemmmi wikya spscificat alys m¥es of

T tSl L rocarbon_oi 'tlavmg :
G o SO Touth ok, mbe T B B mm csent case so

50  the densities of catalysts A and B shows the which oil had been obtained as a resxdue in
favourable effect of the use of -dilute nitric the atmospheric distillation: of a- Middle East

- acid as the granulation liquid instead of 'ar’ crude oil was catalytically hydrodemetalhzed 70
aqueous citric acid solution. - at different space velocities using four of the
The favourable effect of the mcorporanon catalysts: given in. Table A. To this end the

to be tregted .




treatment with hydrogen wusing catalysts nuch [err] was added to the
inpreg- 105 45 according to the invention in order to reduce nation
l'iquid conprising nickel and nol yb- thet+—metal—content or their viscosity
and denumthat a catalyst was obtai ned conprising asphaltenes contents are
crude oils and residues n addition to 1 pbw nickel and 4 pbw nol yb-
obtained fromthe distillation of crude oils at .denum 1 pbw phosphoruz:>

per 100 pbw at nospheric or reduced pressure, such as alumna and that i @?
t he present case the 110 50Q. topped crude oils and |l ong and short \

residues. nodul’es_forned, after havi ng | gf he disc,. The invention will
now be illustrateg [ € TOU 22 hour in. arotatlngthe,-
I\Mg&“ner w\f\tg .

ai d of the ol | owwitgs hidhd& SIRALT ’é"ésl’assd#dnm Examidzsolmﬁ - -
preparati on of 't héxedcardyst bealank ,_“ m o applied In %{,{;ﬁf&d T%g’?%t &
mnl iR adn! QF %" resulishpfsthe détﬁﬂtdﬁﬁhno

55 Exanple 11 ret 5ot pressuret df el S@
prepared in sub’s—tantl ally 115 catalysts to t he derﬁﬁlfm‘l“} Fahle Bn of e
the sane wav as catalyst D, the differenggggghptai ning hydr ocar bon oil s .-
Exanple 11 being, myemes ndhat in the present case the descri bes the use .
of the catalysts for up-. startl ng- materi &l was ad al umi ng obt ai ngd by

gr adi ng heavy hydroch‘b'ém bl s. Dspray gying with a d snaller
than 0.01 nm and a spged t,él&m;qr_t ace area of 269 [err]. 15060 @
Exanple-1. - Catalyst prep: A At Pon, 46 Catal yst F Catyal'yst A

The starting mat er | aV+M$emvﬂqe,gw)wahé} a d-As starting material usé€ 2Qas made
of an smaller than%"‘ﬁi E@tafnd a specific surface al umi na obtained by
spray-drying with a ar 8&Y%f 410 n2/§. ®he soot 5(@1ad been,obt ained . 6
1,522, 629 6_as_a by-producf?of the.

partial oxidapi OnAQfatal{&kﬁgﬂthl es{&re i egnat ed with an aqueous
1§

hydr ocar bon w t happlied oy - resr’s«ﬁkrelgt,la&& 500 R} S| AL Al eI
nitrate and Va?xg@w@bme lcﬂteh @ J,a Bég;;mmmyms«;s pxapat
Finally, the | neapadlei ofl re)iﬁﬁn withta |ssecifi¢ Isrfacel n
drying of thes gf%i; amg qtazmumd ﬁlmraapeﬁ‘ ““%g;" ’“‘fmat nelake
and grinding of Of lekds dr h& ’ ove (f I’t]’nsl renky mpahleogemen&%g! +N1 _
catalyst to the2 al‘FataIYE,tI 8 msmee m&y QPG fone hij kg
conprised 0.5 / kel _and were prepare ﬁé"_ﬂ‘?f’b‘tmﬂhe satesvelaeityi al | y
2 pbw vanadi20m pmah atg W ﬁg&; abt tblesﬁnenwa as the nodul es from a1 um na
as described forqémneai yaierfing 5/ - Cat al ySExaﬁ:leIII ' :

25 10 . being, h ptallization: expamhéa&, ﬁrﬂg§ \i al. yst was
pr epar ed in subsEg) t,‘}@,luljlgméqw jors Bxprlrivtieniton Qgﬁfr?g&iﬁ ReneqmsTableatd  t he

same way as 2sat afl‘yetnﬂﬁhnc g}eﬂ,@'f’ ﬁg’?’en e as tmrogfrﬁaﬂwxlabb 4 repid ar 15
m nut es bei ng’ the) weslpsts, asthat ad 19f °se edlstiﬂmonesmtieaﬁae,{tlc ® t e
nodul es vere rqghvpacs Plothe msnarftomgu SI ua SeithAmetieaToeds by
the disc. Aftemi 6de715em§1:§d[a'§;r “"étﬂﬂyngaweh ° %&ﬁ; ‘H ‘;'al‘hdly J er
than 0.5 nm303@stls. bekdaseh o gﬂ““ EE“H‘% °6fh62 ‘@rmaﬂthi@ose& el

specific surfa(ﬁS ’ésaOfo*peﬁ ety

ol tOPC ahd aAfehergas {gou
cal - .The propgr;,;d h Fé mzaln;mt &mwg@p oArh /J;FHfa s&tﬁrlﬁogen
ﬁﬁfl experiments, th

streamat [errh Ci $iface ptee SAS0 T

A B [35 }slzl@,/*tclggflsa E’ m 0 ma}"‘%ﬁ ith & velgeities Fand hyc al t 'acg,
area, [err] 8%l of rerz@@g 49 aﬂdl@o 5 uu § ied and34lg prope td rfialaft
volume, nm/g - 1.32  1.23 1. 45" HSgve been collget edlﬂ'EPOkCl 38 vy, :
m/g - . 0.76 0.82 085 0.73 0.89. 0.82 0.79
54 52 - 56. 53. 57 . 56 54 d, mm - ' L

2.8 2.6 2.5 3.2 33 2.3 32p, nm
145 = 107. 210° 105 300 150 109 p/d
52 . .41 84 ‘33 91 65 .34 .



Crushing strength, [err] 7.6 9.2 9.1 7.8 8.0 6.2

7.5 Density g/[err] 0.29 0.34 0.30 0.33 0.32

0. 30 0.29 35 O the catalysts mentiened—n Table A, of glass powder

——tp-te—startig material in 55 catalysts A-F are catal ysts according to
the conbination with calcination at a tenperature invention. These '+

catalysts with p/d> 15, above the softening tenperature of glass is’

v@ y>0.2 m/g and a specific surface found when conparing the crushing
stk

gths area [err]/g were prepared according to of catalysts A and C 40
| the_ylodul i zi ng. techni que, start '.: #Qﬁiigm a Conpar i son of t-_Men_si.t:ij; es
of cgtalysts A 60 material wthR-a—speetrfrc—surtace area >200 - and D
... shows—ttre-tavourabl e effect of masLEGerr]. Catalyst G falls.outside the
scope- of “rotation of- the nodul es affer. theseghave the Present inventi.on
and 'has, Regn included - at tai ned the desired.size.on the -r"gt ati.ng disc for
. conpar i'gbn. "Admittedly, this. catal ysfpovth 451143 ;s'pe_cijfl?f' _suk$ace area
<150 [ ecglasphakenps eontegh ¥4 according to the nod"gki_zi_'n'g t ggdini que, -
Exanple I1. but starting froma nmateddal wth d specific’ .~ . .
- Denet all‘ﬁk;atF n. : ' ' 685 surface—areo

L : 5200 errly -
A resi dual .hydrrgcar bon oil hagi ng & total Cohpari’son. of “the crushing
st r engt. HExperRent

%nadi um and nickel congent gf 62pppm@ 50D the densities
of cat al%ﬁ@st,ﬁognd B shows th® whfch ofl had been obt ai'.njegs‘jas a residue in
favourabl'e ef fect of the use ofs diyjste mstrins t Higo a_t'r}ﬁ%‘p'h f.i.c. di-stillation
of a M dnjdogBasrtid ®1e85%% ®Phe gianul ation |iqujd ignst eqdy of oan - crude oil
was catal ytical I.% hydrpdenet abhi zedl4 7(-4qu o‘hs crtric acid solution.
at diff ePRet VAL Vel ocities using four of the The favourable effect of
the incopp@l-abd AT, -aspiattadeysts given in Table A To this end the . oil,

t oget her gphieft, Bydrogen; was passed down-  rate of 250Nl {err] [err] TABLE

B Experi T - %tms_ 2 _ L _ -~ 5o

4 Cat al ysftepprocessing = G5 .- 59 40 p32 Moo g T F

G Space vel 5"0‘1‘1{‘?,°F rerl] = 4.6 . 4.6 - .3.5

2.0 [err]aperpR0Lsoingh threrr] after processing 5 tongsfeedd kg cat-al yst

49 " feed/Bfcatalyst 48 .. 39 [err]. TABLE CQl No.

A B Clerr] gxpe;,ai menet No: : .. ..~ 6-.10 -11 D

E FReductiondft Vi, ™ D © D D Hydr ogen parti-al  pr ;gs‘u,r-e—','bar‘

125 = - ing 2tdfs 125 1 - 150 .- 150 Space

vel o_ci-ty,'-A éé%ﬁj;:s:a?flyst 0.4 8. 4 86_- 0 ZP ?)24 . 0.9 0.4 - 0.6
Reduction in [e_rr]_-'asphaljtenes: Content, % After processing 2 tons

39 'Aftetprocea*ﬂ‘?“t‘.’.“s_ 32 14 50 After "pr'oce§33i ng.4_-tons-" .- -33
40 feed/ kg -depddmreRst  ~  _gs-peducrTon in [err] :After- processing 2
tons © T 85 . 86 . T7.. . . . BOc sehaltenes content and-the 30

© A’catalyst is optimum ““‘ﬁgﬂ‘%xﬂd.ﬁgé ' oé:_'-’ﬂﬂ:-fmfﬂ A by 39 and 85%’Wtwe]y’ Co

+od during these upgrading. experim me s Lo a0 and 86 TESPEC:
applied during TS “met that the camlyst (¢ 'cunlyot D) aud by 40 and 867, 1T

' s stll capable of reducing the Cy-asphaltencs  pioety” (for catalyst B) atter B e

R cat ‘2’ tempera-. '
omtent and the Vi of oil A by at least 5 tons of this oil- .h_kg catalysg'a::i:i tg:eﬂgure 35
ot et loast SO, respeciively, after re of 410°C, & BYIEEH Dy ot 04
300 and o o have ‘been processed, over - of 125 bt B CiCSG (ith o specific
;tons ot the O o f 410°C, a T ] an and brepared from a '
. the catalyst at @ t'empre:ailt:f:elz‘;’ ‘bar and a surface area <150 /g aﬁfﬁﬂﬁmﬁe&- <200
10 hydrogen partial PERSFD B, © material with 8 specific SuAce S e 40
space velocity of 04 WL/ i oh i Table  me/g), is only capable & R, 4
CExPev;lﬁln:;t:amlysts were applied which met C;- hal - s S frer p 0 L of
ﬂl(l:).lbove-mentioned requirements CONCETRNG 4 50/, respectivelys B0 £F o peTon.
15 re?iucﬁon of asphaltenes contet&: angl v1scosﬂ¥2f the same quantity of oil v .
' pgrading iments within the sCOpe OL. . qegopne ' S '
the 11pres:ent i::rﬁon- Experiment B Was : - o
Py omparison. . _ : - e
oy A auence of the specific. i;fﬂ;;;ggz ' WHAT WE CLAIM h:s:—_r—épmﬁm e B
20 of the ALy e el from which ey T y-s‘} Do atalyst comprising onc or
: - izing tech- catalyst, 1 L 8 N wdrogenation activity.on
have been prepared by gﬁit;o&ui;femcga.ﬁlysts' more metals havn_n}g‘-- hg’g{;ff’ﬁgf@ tahe follow- ~ -
pique on the upgl;awhmammpiﬁng the results  a carrier and which catalyst 7% 50 .
becomes apparen ' i

- i of experi-  ing requirements: . .o cerage pore
125 of cxperiments 5 and § Wit 0% 33 U, . (1) she quotientof the Sl 5 Mopecitc
i & %{Ii‘P chace area >150 /g 28d R particle diameter (d in mm) is .
(with 2 sP‘fmnf s: material with a svecific _ ?:emgihgn 15, :
prepared oM 200 m#fg), are sill capeble . - lerger TR 5%



86 i’ SZ ATter pr
80 feed/ kg catal yst

\85\ 77 ;
//Illlllé{//lilu[llgﬂr//lﬁﬁﬂélt tenes.content, %v,

140 Experinent No. 5 -

cat al yst

No::

cat al yst

I's opti
and the
)y 39 and 8

P/ g and prepar

he sane co#
ed for compari son.
al ysts as,
face area
ation ofs aiskdlve rétfu :

a cat al yst copigrtpind sthe) ¥x gangqik Anbyq seless
mor e 30% and shasstnECLY sERERER! AP
ol haye (hegor pregessa dvenhi

{ Bxpernt ’t‘llg‘gg%‘ém%ﬁ’ X

f expergp

—»

e Q < 10 11 Chrdt69%t No.
G D . D D Hydrpggi @artial pressure, bar
125 125 150 - 150 150 Space velocity, [err]
). 0.4 0OilNg. 4 0.9 0.4 0.6 Retluction imB c
sphal t.enes Lopt % After_processing 2.tons feed/ kg catal yst -
_ 32 &Ogsl’%.l&hes Sonlet o 501 & ter prdddssing 4 Rdns gy,
cat al yst Vi, s oSt _ ' 183 128 33 40
on i.n {err] % After processing 2 tons feed/ kg catal yst
77 Experimén€No, 5 6 85 Af ter ghr OC§SW'
3 80 :

[err]  of

mFategde- t he conditiond of Ered.ucﬁ ng ©Gnhe [ & r]-asphabt enes
i ring the upgy.adi experinegnts err] .
6) °?gr§ aétga?ipr\c%g "f/e,’%\%eﬁﬁhe g{’si te&gon 2 nebt ha’tsL_t he‘]5°

: ~[err] Spacd widsity,lll.1-taptbl e of.4redsigi ng.4 he g errlpasphal t epgs
it al yst D) and by 40 -and 86% respec- content and the

of

oi |

ti ctionfipts-aepheltepes E) after processing of 2 tons of this

tha nracant | nvyontiann
—es-eklt—i

pressure

alyb?S bar angh a sfpace sgel ogjty of 0.4 theso
[err] whereas catalyst G (wth™a

and 52%
hin the scope of
Experi nent

kg catal ystste® + oppera- 30% and at |east [err] respectively,

ture of [erm}e;wp@c&y%ggg;@ parti al

pen processed deedrkg @

5t at a tenpgrature of [err] a

hydrﬁtﬁ%ﬁ'@??‘t“?él“’"ﬁressure of 125 bar and a
ke elsE space velocity of 0.4 [err] 33 40

W th a siRedadtios iy f e area <200 Experinments 5-7 and 9-11 given
[err]/g:-,—&-s-mcapabl e of reducing the 40 C (in which
5ts wer e appYieeprosdasioh2 ms [ err] - asphal tenes content and‘t he

35 2 tons of the oil

surface area

[err]

he above- mentffSfkraalitti r enent s Boncetdni ng715 Seeduction of  ss

enes cont emfteﬁﬂgce\ééiﬁfpﬁxinﬁ y)
upgradi ng exgeday kgedatadysiv

respectively,
t he samg, qua

B wasS _di'tions.

LR A= =4

i e et T

& €, Bphd

thagong §§s thet
”Eﬂ}tlﬁﬁz piﬁél“ﬁmf‘ﬂi
space velocity of 0.4 LI=1.h1,
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reduction of asphaltenes content and viscosity)
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WHAT WE CLAIM IS:—

1. A process for the preparation of a
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45 the other hand is between 0.5 and 3.0. of a catalyst as clained

in claim2l. 110 10. A process according to claim 9, in 23. A
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