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shifpeb died aghdalvined dF, detisdictiet ;n ﬂ;eﬁlmwswbaemgf mtp tlort. PevingBdadal- hy58r oxi de gel s

are a??oﬁgﬁres ctlveplﬁl?ar l?ggs‘:)%sut bl wa ef; meco @‘é‘a qu)ASOandt he carrier
theren biyb ind éhtxMay(b f mg)gurﬁr'lﬁo t&al dtJE"irecar rier. The
por 0SS hitritesD fchibrities, chraatate@abmaei a ﬁuaﬁds of ﬁlﬂlﬁﬂgndoéolﬂﬂf viradyl Qkdate,ON the rate of
tvaowylcﬁllphahee almonngevaaatda pnéh ppaaily bace taladetenatet mnme mpyeolybdateaad ardd pH appl i ed
dur| n ‘1:‘?5‘ ﬂ%‘ﬁ toincred sg dhe sob Y°f %‘} tﬁb"c’f{% tenal carrier may
am com oubnds sugt dasam om hy rox e mon olam sor H!I emabeI
S.

al so t1on cert chem Car such as
p ospho«m::mcfbxome hahlmemd:mrqmmmu tliefm mnragmmﬁs atpcpb m&rk;hci- he porosity of

t heP fﬁlmnasgarnrtfereda‘t’es:o 118 p wdt eprpserrﬁ@r ature and
el, ar

pH ap%‘f F'E'ﬂﬁ g qu m ° i ﬂ oxide carriers
a fur %oﬁaﬁé thb ela fier | 1sve @lbmin®orls 9& osoROr 0si ty of the
fi nal coptbining i hyiosol with amita biergehﬂingcagmtiné dtsptsang tlteynixmladrhopya@ imoar e

pr&%i i qilwhich may jberkept gtgn etmfaﬁ@me#vedte dsepistsrerpraligwpd tosgmainindheoR 0dp of t he
, ot her. The porosity of the final carrier further depends on the way in
which the carrier particles are shaped, on the conditions applied during
shaping, and on the tenperature applied during calcination. During shaping
the por05|ty of the carrler partlcles |s |nfluenced for exanpl e, by the
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carrier is influenced by the extrusion or tabletting pressure applied. If
use is nmade of the spray- drying technique, the porosity of the carrier is
i nfluenced by the spray tenperature and spray 25 pressure applied.

25 The catalysts nay De prepared by any techni que for the preparation of
supported catal ysts known in the art. It is not necessary that the _
catal ytical'ly active netals are deposited on a finished carrier; th y
al so be |ncorporated into the:carrier material duri-ng the preparatl

ly

t hereof, for exanple, prior to shapi ng%1 | ncorporating the catal yt|c
active ne‘tals into the carrier at ad4e%§45y..30 stage of cataI\Lst
th

preparati on ma also have a strong I nfl uence on the por05|t
finishe

@‘gﬁépa la
cat al yst Ca??e ﬁaﬂgﬁ A 1&%3‘0%%% l’%ll oﬁm camers or é)ﬁt’f’n catg Hﬁ 6’%

preci pitati pitatitipea smei dSo elrﬂrofnhﬁ aquadus) sili ateniﬁisabnt smat ﬂdms flaowed by
shapi ng aﬁdm@erlﬂlcacﬂb wetmp blbelP usmt @dhtth'tl rcﬁu de

geks aré‘\_/g ﬁﬁﬁ&ﬁ 1 ea to the
i nventi dn+ calg mﬁeﬂCﬂ{e mm )@artic ﬂ.& uw active

netals, int agehh@mpeﬁtah stmngdﬁlu snthebomwytohthe ﬁnatt ¢osﬂ Taqf peationgpfshaped.
The i ncon®o MSBHO%E‘HS _

hydr oxi de. g s %ﬁ?{%&fgﬁ: Eﬁﬁ? lmy gsmca::ﬁ:;ﬁ:éz;%%hmaged
tgn

| NCor por at i i@ dibie Faalyathy citg oy aé’tﬁrE m¥ls aieti ﬁteddﬁitﬁe ©r wgtexi de gel s
before the laa«trtveﬁl oaerertme eosha pions obriimisiag tahseofalmh/re@mi ecemmatfollpheibuat al yst

d.rm%g t ngate
pr epar at Ilé)n ed, on t dql(:ve co Q. b%%&ﬁ%qb%ie [o] owm F%&le roce E‘ﬁﬂsﬁjer abl e
saving in C@:f@n}!a‘ﬁ aRﬁ@B &E‘ éédsimo%eco by’ flxing ft?itté ?-l'n ﬂezat I on
cat al yst acaméds Reutions tdhep thhe emerpwmaamedorbpbsmac Br-

porating a Phaz,et% glamimaloo ound an anount rres d| n(?
about 0. ?yopmﬂﬁy ta ° c;ﬁgg“’iﬁ% '& Bcdlrier,
ﬁiﬁn )@ﬂa

into a sili g@pi aﬁﬁkspd, ed but
bef ore shapt rata'drlzttaiednﬁmategr midésl wxmalnqnﬂﬁmﬁchpxbﬁortmntthavwgglm atfyfn ﬂeparl ng

the derret aI F"P arficles (gg let)[?c‘t‘,’ar aY&?I"l?f Qfo |s by
single or fgg }mg ] Q‘ﬂﬁg‘d(ﬁ“ ke gt%l‘ ‘ﬁg‘y %ol a1 on

conpri si ng Mﬁtaﬂﬁatﬂiﬂro résideak &Y drta8brObilsC @ at ﬁosﬁ:ﬁnﬁiﬂﬂ esORQ dfalykeor e
mol ybdenum, owhh&tlcermraaﬂﬁbble dobish d is coripsuindbtiontd pohepmblertgpepamhgrbde um

vanad umggnEeg SR A el nimeer it riEgo 1

t he |rrpre‘ out. I'n severa eps,
dri ed and calliinese ,prepafratidesf deﬁdtaﬂxhﬁbmatystts hebeaside sayingos inegnsi oxoa‘tartm

i npr egnat | oﬁOm ca talY ieg mater phd e;i% E‘%& ? @d’f t at
t enperat y ga ff‘f’{; "Z%hﬂ, FS
respecti vel Mrly én dfaﬂ aams%mrgcasm Fan8 O)RG éi're@ afugg el

cobal t, vanmdta denqurfremcﬂletsmgt tehs m hmsm taly s @; ateeniayl varyt he

pr epar atlons Y, t f Ponat es,
Pt o gn b hz;st: S T g Dt % R oyt e
sul phat e, atrmmﬂmeu rhtibi?eal maaﬁet aghloracatds(SaRibi, conaﬁﬂmnlfmm

mol ybdat e afiép p“ms raﬂttewls,lmly etld soapp ganicodrybi | ity
of these CW % P% g be Y '@sr%? rfa@@ﬁﬁﬁrﬂﬁds such
as anmonigy () ammaﬂtn mmca oﬂ@rslgfete%tyrmmedo&t selgRehgt a5t he

solutions. Ae hgdioaanbe:r mlsfat)elevutmatempdraﬁeymds;:mmechnﬂmtlteaxres cevf hystndgert in@p-i nvent i on

akumi nas, si“'l"ld n‘ét‘ﬁ@l 051811 ﬁa§° ti P%e%etfact pESiASt abl e

carriers arf g@g %ﬂ‘é‘sz’ %am’yl ng of

an al um sa @d’ta])& eld(irﬁthS %ﬁUvEl&:n?ilseﬁ gsahwt gmﬁ of 50

i croparti ctesatalyst bed g ‘;Edd &:aﬂizatmh wbulbte bedo beration) If sevéral meacters are squherl cal
ct o their

t fem, D
SELRRR o sy e o,tfz':' AR LS ot oo
The |l atter mc n Odil S ;se ah'iﬁ,)émaosol

conbi ni ngpst i?eeuamhi@&ed caﬂyktl’beanﬁ\tdhdhahh@ ogﬁita;h fresgc Bhis: eamdcady mpedusddnds t he

m xture as @ bptaptod thengatslygped. smeint cajglyistcih %\met ?tt tharppfé -ed

t enper at ur e‘mﬂ*ép S & P‘%}ﬁﬁ “f‘ﬁ'ﬁ?ﬁ”g & ¥l Lesagiderwtf:

1,438, 645 reactors are altemately. used for demetallization; whtle the demetalhzatlon ch!rﬁ d dut hﬁé/orha
sol i di fi e@ tmoresyb thesei rmlorsh am{lwi mplardthecteasqm isviriplerdnishad @emuﬂkwpnemﬁiep 60

i sof at ed, ; carriers
ol oo, A e by e e cu o
hydr ogel . Thadwt knavmgedpfe:ﬂenahtnycmﬁpmmés hiying he of05—84.0 famend @i pi tating
a silica ﬁydv@g@toftﬂﬁaﬁﬁammefmforMHumawe ‘ons contai ni ng sol uti onéby the
addition of a 5 mneral acid, subsequently adding a water-soluble
alumniumsalt to the solution, and then pre- 5 cipitati ng an al um ni um
hydr oxi de gel by addi ng ‘an al kal i ne-reacting conpound. It is preferred that
the 5| I | ca hydrogel produced the al | owed to age for sone t| me at an
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agei ng tenperature, have a strong influence on the porosity of the final
cogel. The preparation of 10 catalysts according to the invention based on
t he above cogels may e.g. be carried out as follows. 10 First the cogel is

shaped, e.g. by extrusion, followed by drying and calcining of the hydrOgeT
particles. Subsequently, the xerogel particles thus obtained are :
neutraljzqd wWith a nitrogen base and dried. Finally, the catalytically _
activels are deposited on the carrier by inpregnating the latter with
one or KX@¥e aqueous sol utions conpri si ng salts of the metals concerned, :
followed gy 15 drying and cal ci ni ng43864she conposition. The preparagion of
cat al yst mng—ro—rhe—rnvenrrmr—ﬁvased—cm—ﬁmmw al so
be carried OUtIhbghtalyIQEgaftﬂi# préfeiably Saverp kdtdl iperel vtﬂﬁr&&ﬂ'dﬂl’éﬁt 0.30v81/gCantl @ lsyrtabeC a‘H/y
active netalas Pvelmm oratedlntothe co by mxmgthelatter wi th one
or nbre aqugpl thj a%l}zhﬂ%y% feraby came%ﬁg tgér'ggé%tm& prﬂ af t er
which the ¢ reisnﬁ‘e ba a Qpac 1 pbv r fe ngd. 20"
I n addition lywpeembwrusd olty /fbetabittatdt‘ll 20&0|N:1 e e d. Phrt eﬁm anen{1-oned

her ei nbef or ¢ |Gvé tatpl 19 5218 rpbv efa yst s
and cat al ystﬁ:’%f E?g;‘% Yfg@ﬁﬂ% HE % q‘%p@; m&&?’!ﬁ“m gnul ati on.
Accor di ngi1¢t Qest usnyaxe qntenysm ocmmgtn mﬁul latiéh ﬁatcahyt&t criking; 8dd | BF

mat eri al ar gesplftof rthytlyld dmeieévdatm,t «mavattlpqgf dlelcntalm@hp thpstelmemhast

-

aggl omer at i GREsgETaRlY, prizgfion occurs.
If desired, :ff arne cox;tgag eo sate e{edd‘? m?l% essure ég active
metals. Qs Idbriadu pynsﬁn hf Wst my:te e\ etcﬁxnlﬁxhﬁoxﬁ@ﬂ ded\eﬁlllﬂﬁ&f addllqﬂklod phase.

25 The r el atcragkirgdr yctsrga ttweew; ing, trjthe]inean Qst,esnetm metallmhonof

catal ysts f %ﬁ%u it%‘ﬁé?ﬁ t’téﬁﬁ ?ﬁfﬁt&ﬁt‘t E el s,
whi ch posse ny1$ cidfom@n$ foksedald | S
avai | abl elOOfcambﬂ onh atjthesammtal pregee |Phr theb@tbnmmontoﬁ dmeta‘lllzatios aprls'ﬂrohdsﬂ t20

prepar e t herRburzatiaa i mey gg%@g‘t% ﬁ rde'é‘ﬁ!“&P t h‘B‘PF@fd'% #iabting d
b o o R, Te Tl AR L
si ze of the phadzad stepeithmah og&twhtcarsrrdcﬁnem y gri nd| ng the 30
particles? | f Ex#mPeE quafe ol whiehnean. & ﬁﬁﬁz*althﬁtﬂrﬂnéalbm'}tsﬁ gbﬂbeﬁused
in carryi ng %ﬂz ﬁﬂucfg “g‘”t’:‘@? I8 Fesidyes, pbigined frop, the digtilh | o ¢
carrier mat er ati6iddp! of qur EY6kit Rf¥erdtion (i@ o bOfurtheld BesiiBELT 1 Al
from whi ch tmathbautchi Ifollmmgexbﬁmpﬁtﬂ[da Is so small that practical plant
difficul t?oe%a V%lr PARATION when such small catal yst particles are #sed
for catal yst TolS Livadikd Ser 1 60 @,rafu]m washrerhred & Yonbd <€l y to arise
when deal i ng \Ahta&heﬁm@rtrtltoﬁ ﬁﬁ@l%}?ﬂtean%s ﬂﬂ» m% u%oﬁggmtftﬁre‘\éﬁﬂfriﬁﬁg ed that -
aggl o- ey att?s s(vepadivim bea ldbe!dﬂésmeﬂc*ldometml rﬂa\lvrt, the aelytiop wessliutgthwithpor ous  «
cat al yst %fg gg‘ge‘ﬁ%’ “Sgﬁ%wgy’ “%5‘ AftgeOapiptes: 3 al yst
particles b emW| or with e use o di ndi ng agent in the
presence of aAmlestmaﬁpan:ﬂpbwsnckahmnpﬂcpbutvaddmmpdrmﬂpbggllummewatmarmd sub-

Feachro B TSR SRS s B

100 nmin t hﬁuﬁ@%ﬁ%ﬁeﬁtﬁﬁvoluﬁﬁl 210 n@, iCWEI PR aI AGpregaite 1 T5igof fLbhipafRaridr

cel l ul ose- cmftea30mlmtlgesm1epmm#tsqusﬂhmmdaﬂid0 @m&mﬂbfowbb@mt%%r gani c
or i nor gay C"“'#Eedg% S5y A9 URLRES G 253 ARl Sl B0 E i
particl es of ‘Km v afXatalykt 20 O | Pregna on orm’si mTar
aggl oner at ecE‘ataMta#— Kkt s. 45 ' The cat al%zt i c denet aI lization of residual

hyd b iThage qatgly ¥, whi ‘BP ed O pby e, er 109 b
o l's at elpd %ﬁg@ A *ﬁﬁﬁwﬁfe e e o B AR A g ogen

I n up- ward radlal dlrectlon through one or .nore vertlcally

di sposed react%fr's 0459 aétbq‘en xé&tme'bfor ﬁtitwmg 568°¢, wds stofed que!tlab gta .
particles c %“@?ﬁ T 5 mm %es sgmn qﬁe sthcaw 1 er tm? Bfrm?ﬁgi om s:ﬁca%‘ml ed out
by passi ngs tJ3& % il R2a WiklysPbars §nickt mog?e ergsi cal | y
di sposed 50 The &ty sy\ﬁl‘sp dlas"folld% upvvard di rect | on the I | and as

vel ocity used Abeﬂ gus§91ethmt0ﬁwa NAts |

(ms¢pasgd fr anagipg | anb
(deretal | | zas‘tt’,‘ll:l °‘ “’:}a gmﬁ #‘Q? 5‘? %QX% :are used
in seriesef Qhix %I‘% &lﬂa‘ 1 h:ﬁrsq Rlid/ MW@?EE}E?MF‘ @cﬁﬁltll{ tors

may differ fwatamdeatﬂnl!ﬂfttlaﬂcﬂﬁmdfdnsnmnmstn“trh respect to their p, d and/or ¢

chemical co Vi ve enbo B the Lese

doret | o i S L el et o -
t hr ough- a655&tmmgrmae €iofon b4/ Rdurd® A 00°C, fikeked f lel’d@ecpﬁﬁf agsi on
fresh catalyst is perlodlcally |ntroduced 55 at the top of the catal yst
bed and spent catalyst is withdrawn at the bottom thereof (denetall -

i zation in bunker flow operation). Another very attractive embodi ment of
the present denetall- |zat|on process. |s one |n mhlch several reactors
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catal yst particles having a d of 0.4-5.0 nm Catalyst particles having a d
of 0.5-4.0 nmmand in 65 particular of 0.6-3.0 nm are preferred for this

pur pose. 65 6

1, 438, 645 6 The catal yst particles
preferably have a total pore volune of at least 0.50 nl/g and a surface are_
above 150 m/g. The reaction conditions applied in the hydrodenetal lizatigh,
process according-to the invention may vary w dely. The . 6
hydrodenetal | i zation is preferably carried out at a tenperature of 300- 5
450[err]C, a total pressure of 75-250 bar, 143&448ce veIocity of 0.1-25 pbv 7
of fresh feed Rby of cata- 5> lyst per hour and a d?ogen/feed ratlo of

100- 2000 N1 [err]/ @dt wPaspw freeq This, silica @el 13- Hw psafl g carrie for a
350-425 C, a total® % B'gg”%ﬂﬁ%d@@vm ik fﬁ% YK of
fresh feed per pbV’ G smhoxp&rvmia@m Bxaa&ctpﬁpakbnd{oagardgf@.eduﬁlqﬁmeuafand 9¢g
200- 1000 [err]/ dxd&dcld)'ﬁaem ccbm&ss oftl@lghelcknhwemeﬁon Afgprdllutlngthe ]

especial |y of - BHeritd velume fag gixe gel
cpee oy o T S A R e
10 result of the hsodteodenetal |1 zation, deactivation of t e ‘Cat aI yst appl | ed
I n these proceswesCarab'stcldnsl der abl y suppressed Hydr ocr acki ng_and

hydr odesul phuri zat &n“ ysigﬁ%’i{”&?ﬂ‘&l“ Wd’r‘i?é%‘r”&%ﬁl%P‘f"smPr'ﬁVe'B‘@ Q?&FQ“PQH*‘B'H‘E“ ao)'a

contacting the oil 'efi%e @6 LERTRRALE08! £ aARGhil RSGBUR ABTS0 M BIA hydrogen
presence of hydr ogeroxide Mis rﬁxeﬂmmmh@wmkah?%bfmm@bb alvaigrate 6 aq Adtsratlnt miktorethiad

formof a fi xed15oe"t}“'n ‘hlugé atpilg aygfumepf SIS E}?‘ ?ﬁ%ﬁlwf an alumina 15
particles. An attr&egsd ter\"%n% Wk Poireenats r‘f’é&e wf’szgé'f ?)t? %dm agd for 3 fours
cracki ng or hydr odmwlupmnza zation according to the invention, is one in

whi ch the denet al | i Zhtse ontalysts, @bich campriggdt4.0 pbw kobalt] arsield Oswwngolmderumtpeowoohw in
bunker flow ope%‘)at i g‘}!”t’ *hipdrseratidhnygme pany e¥baeul phuri zation in 20

conventional fi xe Qnﬂ ses Whith cdrfpriled©. ﬁp&w%&hk bifdog.0 B mdlybdRhdnt Bl 100/ bbvk N

conbi nation with m‘ac pagdmrsuuaoﬁniamdms plaayras zadlyisold, it i S customary
t hat these proces rr| ed oy t th sang taI essure.
fu s;;g

t he conbi nati on*o bmn gf 2;'& PR lpg%‘@ 25
be of advant age tocaea%m out denet a |zat|on at a |gher hydr ogen v .
partial pressure t hdhis cdtadysh u:plotbemﬂet!)holph“z@baltondSTbhvemﬂH)ﬂerb@ perclO0 pit dlenhimagl
by carrying OUt3otp gz;épﬂ;ﬁ‘éts&PsFW%%’#BWt“@b“ﬁtﬂﬁt!%e fresh hydrogen whi ch S
ro

supplied to the AN B NYAERARSH dn rswbwzra&ubq&uﬁ.tpeplw dol¥ did¥na was

=:n

hydr ogen whi ch i s pgréaichs@ellowd) t he process. | es 'of residua

hydr ocarbon oils V\hm@haqems b@t@emmm %&idg armjo?},mb m#ngi %hm&ﬁ |hydrolg§
cally convert ed,p "‘!ﬁ*ﬁf ST vo‘mgaﬁﬁé%ﬁﬁ gﬂ'iééﬁ%‘n‘gég%ﬁééﬁ ina 35
obtai ned from tte }rﬁ l lﬁ{fninﬁt@s 8f Eod Hatedt dn@c@dineﬂ ls%urs

pressure. *The denedtt abe° Czatlon step of the process of the present invention

Gt 150 AT ALy, (A ps kof 1S uloh (5B A OPELLER, 2

data: 30 CATAL T rarmed up to 40 C. The pH of the solutlon was decre sed to 6 by addition of 40
30 Catalyst 1 A cag R[nitﬁct acRGHBO mEiudPwith V!‘hyﬁlit@- bUTifRE vashEHd £611140 RukiIa 402C

was prepared as f oitirzesA quantitag Dfrﬁ% alsmuenés mtlgtiwnfamgi b6mum@mge9a%a§d
prepared by b0|I| ‘@E%%? {Je O ‘i}ﬁg?%? fde
and 14 g oxal i c4acy 3\ thm) ev%l{ésm b, ﬁlvlk %s
water to a vol une mwum@cmnfmmeammmmgnmmmﬁa g of an aI um na

carrier. After 30 dt"é@“w&%‘ﬁ"ﬁe bgtg‘ﬁ '-H mat eri al s dried at :
120[err] C and cal cjg ﬁf opel JOUT S léts“ %&' TGSt 2 A catal yst
conprising 0.5 sgw Thi 6 6el o Preplardd 1D BBt ANARIR (thel baeD@Ay aslddfbl RITWilR lpié®hinvase i Gever, 5o
prepared as foll ovxt:he ﬂﬁh@gelwasmd 4@ 3¢ bovss 26 DO (insteadof foy dHays atdR L) antdevaghingoprthe ed.
from6.3 g vanadl I(g “H’é!‘aé?ﬁ“@""@}mdﬂfo oxalic acid) was mixed with an

y

aqueous sol ution 0 & cBHhygi @bwlaékapﬁflaﬂpvahiceaiunqﬁaIansmreamolﬁ,% :.ution
wth water to a55/oluamam oflchgl asdlnédmm usﬁdalém:dlfamﬂ medt £0010. A a.tmii:yal'ISSg

alumina carrier. 4:331@@ ‘}%&l"ép

120[err] C and cal c@'éﬁ% %ﬁ g%?‘“&‘?%?ﬁf‘?ﬁwﬁm at "?

catal yst, which cowyss .5 pbw nickel and 2.0 pbw vanadi um per 100 pbw

al um na, was 456pr eﬁatsea!alysnwasmmrdrftombsew bmw%wdadclmmfal#mrsz 500° C 60

Catal ysts '4-11 Theg"é"l gtlc sts %’n ch cal l?u 1 1o9s:P

et gt Lo of ket S B B

cat al yst 2. | Nt hevapddmmesx e@:ﬁ&ﬁg ﬁlibﬂ was deled tbalSSO #166t oglic emlxturewaskneaded
65 for one hour and subsequently dried at 120°C and calcined for 3 hours at 500°C. 65




50 alumna were used in carriers.
50 Catalyst 12 94.7 g of a silica, which had

been cal cined for 3 hours at

500[err]C, was stored for 4 hours in a desiccator over water and

- subsequently mxed wth a solution of 100 ni

25% ammonia in 300 nl water.

After 5 mnutes' stirring, the silica was filtered off and washed with

gter. This silicawas 55 used as carrier for a cat.alyst conprising 0.1 pbw
eI and 1.1 pbw vanadi um per 100 pbw silica. 55 The catal yst was-

pared as foll ows: An agueoys solution of vanadyl oxalate (prepared from
#8g vanadi um pent oxi de_and b43864 oxalic acid) was mixed wi t%h an aqueous

wat er
and tep ure was stirred for 3 hours.

sel uti,o o; 3.06 g nickel nitrate 6 aq. After diluting the soLgtlon wth
C‘f’ﬁr;” &thms.&foﬁm it dnbi 2058w Pk @hn Yir tibo {anﬁsﬂepﬁmnmat ioned silica

er 12 hours the solid

mat er | a@%ﬂ@swaﬁ °Qnft calojpg fveahwrstahSOOHDAnmws somtlpeefvatadﬂzo err] ¢ and

6750 lunidlof 3718 & M@Qié&to?lﬁ%n
&) V\/Aﬂerdeﬁmﬁ&smehnfpregfﬂeil

1, 438,

cal zi ﬁﬁlo of% d glnke m%rate ﬁ: ;gft‘?n(iﬁ!%bx%tygfw SDd ute ert a ant I ty of

cle Rl bk Gk Bufih (JzCONt BNt 1 27
atorid] @vasGiriglat $200¢ indoslciefl fGBBourd at660°6. N nitric acid

th esebsedd rri n bt ained was aged far 24 hours at
06f oy it ifd b 0 P Sl S G 50 e il
o4l qu

antity of 4580 g of cogel E was kneaded for 10 thinutes. After add?tldﬁlaif en glhlfb'kéll it was

sodi uforhated aq mqmstesal Iwagcagaiy kead: emoreowwars}xbmmmﬂmytlm 413ed as carrier

f or a;ﬁ%{%ﬂl ate ﬁml&ﬁt@?ﬂn@&ct&e&mﬁrr a@go mﬂv gﬁeal&ﬂuﬁ [ﬂ e r 100 p bW

si 17 Cagrankh répar e

An aqueous sol utl on of

vanad lAawsaiompnﬁs;ng epalsvedmfdtugg?erlmo@b sﬂic&madinm pepured s fdllowand 29 g 5 oxalic

A gg;ﬁ%:?ﬁ e

oMllate(ple £3 gRhradi

:

& |aﬁ@-lg§ ox

rr% jtr lutlmté" hcm trate 6 ag.
si% i it was

gig.me; en up in 250 m

vvaterunp&i;mamdntateealmedrmaIMGmtdednn@ferrSmeldsitéﬁoQ hours it was dried on a
Sts;g ‘;‘gﬁﬁEUbse “edﬂ{)' @%ﬁefmditolpiv%%e&&lx per%&’pbws %LLMM%PV'VC' ned for 3

ogél G5 Was QiBiBiti ]90°rdfgan4 chlcifd \ﬂbrcsabais'rat $00tC. Alquéhtipba? 1rmgysbdenum per 100 pbw
“al um nl@pa DF Tegrjate g‘lo 1(99@!1 o nawlenl | ng 608 ¢
. anmonfiy t?@ggw Q% in t%‘; d with an
aqg@w&s shih qudﬂs»nn@ Awith 1@9 ltanrhhﬁebﬁ s6lu n&iﬂ27 q<t 8¢ € had 16
been @&ftrub edmm mhmmgretedmteaalwlddmtm Qﬁﬁ@ﬂnﬂeﬁfqrbnwla&au .to inpregnate

3000 §o@rst Carrl e fter he_.i nated materi al
was d(,,ksg ? Slaaf"iﬁ%(gﬂbvf '8?&% F@tpg’gdﬁfgﬂf . Catal ysts
15420 TAghtigaf A ygat&ogeMWemmmumdmﬁo DNnbermmb.alrite ThebHLcE. §5 pbw -

nol ybd@nnmmqgevas e \ﬁtom6talﬂbvrﬂmaddltvmpel%rdpmaiemmm@taihm ally .the-sane

way ae a was filtered off washedw1thwa and These ¢

Cat a uskhs &:?.‘n%?”;&%wﬁ e O R Ao e 100
pbwg akwater tha volwee & aghamdmtmwaslmﬂmﬁrmagda 38mfmmvmyntﬂﬁedc&0 al yst 14.
Cat al ﬂl@@“ﬁ@% ter 1 mhe@etheamqssmdgmtmm%d@értrbﬂoé‘enidzﬂwesw cobalt and
9.5 p m per 100 pbw 25-alumina, were prepared in substantially

t he San‘ﬂns\/ﬁbélyﬁiiwlﬁﬂltoalnyﬁd 1.6 povatial 268 8.0 96w TolySdesith pér)i6¢ powiditiceh conprised 3.0
pbws c alxaing, Wmmhp&ed?frqxbwgekﬂllrydnbmuwy persaxrm@@y pbvtalwslt&fm na, was prépar ed in

subst §1’f ps Cat al ys
35°% = SR I bl f°“°q.aﬂgum per 100 pw
al um Aferiisring l&SstfrﬁHt(lWC aﬁdnc emusmﬁausooml Aemnmyl &ing 781 g

et “kb&ﬁif?@fn R Phe.gne T %g@“

been water to a vol une of

fcml d5 th an
°‘ ture had 35

, |t vvas used to inpregnate

5000 g Tiﬁs catalyst] whichream@Bed 2.0 pbw vanadium per 100 pbw s111ca alumina, was prepared in
55 substantlally the same way as catalyst 1 In the. present case, however, silica-alumina instead of 55

alumina was used as carrier.
Catalyst 39

This catalyst, which compnsed 1.0 pbw nickel and 8. 0 pbw molybdenum per 100 pbw sxhca-

alumina, was prepared in substantially the same way as catalyst 27 In the present case, however, :

60 sxhca-alumma instead of alumina was used as carrier.
Hydrodemetallization experiments

Two residual hydrocarbon oils (A and B) were catalytically hydrodemetallized at different

space velocities and with .the use of catalysts 1-39. To this end the

oils together with hydrogen

were passed downwards through a cylindrical vertically disposed fixed catalyst bed at a temperature
65 of 420°C, a total pressure of 150 bar and an exit gas rate of 250 N1.H, /kg of fresh feed. The 65



carrier. After 15 mnutes the inpregnated material was dried at 120[err]C
and calcined for 3 hours at 500[err]C. Silica-alumna cogel A A quantity of
116. 25 kg of an aqueous solution containing 26.25 kg sodiumsilicate

(Si on- ent. Z26.5 %w) was warned up to 40[err] C The pH of the
sol ution was decreased to 6 by addition of 40 6 Nnitric acid in 30 m nutes

wth stirri'ng. The silica gel obtained was aged for 140 hours at rr]

stirring. A quantity of 30 1 of an aqueous sol ution containing 7. g
alumniumnitrate 9 ag and having a tenperature of 40[err]C was aed to
the mixt@e i.n 5 mnutes with stirrtMf647fter another 10 ninutes' skirring
the pH of the m xture was increased to 4.8 by addition of 25% amoni a. 45
After 10~ qqtalyéswqrhanppﬁ lmthetfm ofritheir s phidam Thef oils piplied a3 frodsdhad thel followisg 5, The

si | i ca-al ur@f?!’%\“fézgagb y bon O%Qmﬁgq taiﬁ&vgeﬁaob;#mmﬁ%m%ﬂ W th water

until sodi upaghRitn n@@f’ﬂ ekt upb&pared in
substant i5al ds rebnmeixsmmmm ria gistilladpe IofaﬁCan&ehnmmeaill um na cogel J 50 5Thi s

cogel was %‘ﬂd ahh ?'1 ‘Hé vgm nigkel °fﬁ epresent
ol hov i R S c&?ﬁ?% A LR |

(i nst ead Of Thé r ohﬂldl’dSmﬂilhzﬂ'ﬁbn xpedlin€htsVage tOthe ippliedispaod Riocitles and

silica- al%nﬁﬂuomugedg%l ﬂmwphﬂﬁc%t%lﬁ& ha@dteall khcteQSI I&ble%TtF%ll Stm@wgp%@gmz 0 pbw
ni ckel per W"Eﬁﬂh 'F _ nr"l% | Pehfiece sanpl e
of cogel A \NaSOd ried 1 L i o 115 e c(?'?le %Psgge%%:e P hour  at 500[err]C. A
quantity of 85 g 55 of this calcined silica-alumna was inpregnated with
100 mM of an aqueous solution of 8.42 g nickel nitrate 6 aq. After 30

m nutes the inpregnated naterial was dried at 120[err]C and cal cined for 3
hours at 500[err]C. Catalyst 29 60 This catal yst was prepared from cogel
B by drying at 120[err]C and calcining for 3 hours at 500[err]C 60

Catal yst 30 A catal yst conprising 2.0 pbw-vanadi umper 100 pbw
silica-alumna was prepared as follows: A quantity of 150 nil- of an aqueous
solution of vanadyl oxal ate (prepared from 21.42 g vanadi um oxi de and 45 g
oxalic acid) was added to ‘4580 g of cogel C. The m xture was kneaded 65 .

for one hour and subsequently dried at 120[err]C and cal ci ned for 3 hours ..
at 500[err]C 65 1, 438, 645 ** 3
Catal yst 31 A catal yst conprising 0.5 pbw nickel -and 2.0 pr/vanadlun1per
100 pbw silica-alum na was prepared as follows. Cogel D was dried at
120[err] C and calcined for 3 hours at 500[err]C. An aqueous sol ution of
vanadyl 5 oxalate (prepared from1.37 g vanadi um pentoxide and 3. g oxalic
acid) was m xed with an aqueous 5 solution of 0.95 g nickel nitrate 6 aq.
The; sol ution thus obtained was diluted with water to a volune of 47.8 ni
and used to inpregnate 38.25 g of the above-nentioned cal ci ned

siljJca-alum na. After 15 minutes the inpregnated naterial was dried at
120[err]C and calcined for 3 hours at 500[err]C. Catalyst 32 10 A

catal yst- conprising 0.5 pbw.nickel and 4.0 pbw nol ybdenum per 100 pbw
silica-alumna 10 was prepared as follows: A quantity of 4580 g of cogel E
was kneaded for 10 minutes. Afiter addition of 9.4 g nickel. formate 2 aq
the material was again kneaded for 20 m nutes. Subsequently a sol ution of
44.2 g anmmoni um nol ybdate in.150 ml water was added and the m xture was
kneaded for  one hour. 15 Finally the naterial was dried at 120[err]C and
calcined for 3 hours at 500[err]C _ " 15 Catal yst 33 A catal yst
conprising 2.0 pbw vanadi um per 100 pbw si.lica-aluma was prepared as
follows. Cogel F was heated for one hour at 100 Cwith 0.1 N ammonjum
nitrate solution. The silica- alumna was filtered off, dried at 120[err]C
and calcined for 3 hours at 500[err]C. A gquantity of 150 g 20 of this

cal cined silica-alumna was inpregnated with 150 ml of an aqueous sol ution
of vanadyl 20 oxal ate (prepared from5.3 g vanadi um pent oxi de and 11g
oxalic acid). After 15 mnutes the

N




i npregnated material was dried at 120[err]C and cal cined for 3 hours at

500[err]C. Catalyst 34 A catalyst conprising 0.5 pbw nickel and 2.0 pbw

vanadi um per 100 pbw silica-alumna was 25 prepared as foll ows.

25 Cogel G was dried at - rT ICi .

quantity of 113.¢g of this silica-alumna was inpregnated with 140 nl of an

aqueous & ution of vanadyl oxal ate (prepared from4.0 g vanadi um pent oxi de.
o\w

and 8 g alic acid). After 15 mnutes the inpregnated nmaterial” was, dried
at 120[ e C and calcined for 3 hours at 500[err]C. The [err] conposition
obtained & was subsequently .inpred#d8.64 with 105 nml of an aquequsio
solution™f 2.79 g nickel nitrate 6 aq. 30 After Ib mnutes the 1npregnated
material was drged at 120[err] C and cal ci ned for one hour at 500[ err€.
Catal yst 35 A cg@talyst conprising 2.0 pby nickel and 16.0 pbw nol ybdenum
per 100 pbw sil&ca-al fri ¥a was prepared =8~fol | GW®¥ 35¥ A qiftity of )
1131 g of cogelSH was nmixed with 11310-mi 0.1 N amonium nitrate. The pH of
35 this m xt-urégyas increased from4.6 to 7 by the addition of 23.4-m:
concentrat ed ang’gni a. After 2 hours the silica-alunmina was filtered~&tf
washed with wat§,=§ and dried at 100[err]C. An aqueous solution of 23 g

ni ckel formate ggaq was mi xed wi th an aqueous solution of 108 g anmoni um
nol ybdate. Aft ersadditiog of 0 nm nonoetgenol angiget t heg m xt urpawas dil uted
with 40 water a volunme of 500 m. This m xture was used to inpregnate
386 g of the ah®%e-nentioned 40 dried silica-alumina. After 15 mnutes the
i npregnat ed nat Si al was dried at. 120[err]C and calcined for 3 hours at
500[ err] C. Cat gyst 36 This catal yst, which conprised 1.0 pbw nickel and
8.0 pbw nol ybdepigm per 100 pbw silica- 45 alum na, was prepared from cogel
Hin substanti a8y the same way as catal yst 35. 45 Catal yst 37 A

catal yst conpridgng 2.8 pbwowanadh vm perc b0~ plove sic & cem alvumirrasnas
prepared as foltgws. Cogel J was mxed with 0.1 N ammoniumnitrate and the
m xture was sti§§ed for 12 hours. After filtering off the cogel was dried
at 120[err] C angizcal cined for 3 hours at 500[err]C. A quantity of 50 59 g
of this cal cinegl®silica-alumna was inpregnated with 104 ml of an aqueous
sol utibh of 'SOG%/gnadyl oxal ate (prepared from 2. 11 g vanadi um pent oxi de and
4.22 g oxalic a&id). Aftermds:gibesethieni-moegnaied mbeihalowas dried at
120[ err] C and calci ned™ f g Fhours a m?@TﬁT?ﬁ&Tﬁfy"s?ﬁ@*ﬂlﬁ? catal yst,
whi ch conpri Sedg2. 0 pbw yanadi 48 H&'s &0 BBV Sid & 63 FLTLNA, JIBS T epar ed

in 55 subst %ntﬁal |y the Ssanes wals g € sl <aif yesb 0 b o e S g pireeg evt oefse,
however, silfca-alumina instead-of 55 alum na was used as carrier. Catalyst
39 This catal ys§ ., Which conprised 1.0 &bw ni ckel ande&® 0 pbw nol y\bdenum per,
100 pbw silica-wal unina, 3as PESABEE 2 ESARESE BB b 2 RS E B2 WAy as
catal yst 27. In the present case, however, 60 silica-alumna instead of .
alum na was used as carrifh. wnun . v o 60

Hydr odenet al | i z&ti on exp&? RRPS TG T es? G IR CdL At n “oP P A and B)
were catal yti cabl y- hydr odeviet aVM zed at di fferéht spacevvelocities and
with, the use of fcaal ysSRRSQ T8 ANRL YRR Lol 8id 2 ADGA NG Bid h

hydrogen were passed dowRRFPIESHR o RMAOF el ¢ AR P & Sver PR §Sd sposed
fixed catal yst .ped at a tenperature 65 of 420[err]C, a total pressure of
150 bar and an [§§~g‘§gas iGE S SRR I AR BRE Bk J BaANHIR =R 65

1,438,645  SREF ©OSCOSCO-0O00COC~OO@oRRPL Ve

SSSS06~00000S -SSP YSIT~MT 8 Sappl i ed in
t he form of their_,sul phi des. The oils applied as feeds had the foll ow ng

properties: O L§&v Resid BRBADBE B RS BRR R B IBEA BRDBE um and
ni ckel content L%1§ 545 pp%@&@gﬁha§gﬁm€oﬂ'g§§ ot 7. 2% and a
sul phur content @fi,a 2.1 % which oil had been obtained 5 as a residue in

t he at nospheri cg' -stillation of a Caribbean crude oil.

O L B: Residual &3@rocar @R IEFIIINRQQEIZLPTRTSPIHEIEE cont 2nt

of 62 ppmw, a [err] -asphaltenes content of 6.4 %w and a sul phur content of

3.9 %wv,. which o Ié daesHeen obtai ned :
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as a residue in the atnospheric distillation of a Mddle East crude oil.
The results of the denetallization experinents together with the applied
space velocities and 10 the properties of the applied catal ysts have been

collected n Table T. For determning p and v as 10 well as the total and

ni trogen pore volunmes of the catalysts, use was nade of the nitrogen
adsorption net hod and the nercury penetratlon net hod, as nenti oned (5%9
her ei nbef ore. .1, 438, 645 10

1, 438, 645 12 1, 438, 645

12 The criteridlfor.a catalyst to be optid###der the conditions applied!

in these denetal [ization experiments are that the catalyst is still capable

present in oil A after 2 tons Bf thig,oil hdye JEBiEPRTessed over the

of renoving m)}ethan 35 ow offthe total ampunt of vanadi um and ni ckel
cata- lyst at a LHSV of at’ Iea%t 2.9 1.1[ERR]. and that the catalyst is

still capabl e of removing nmoresgthan 5 40 %w of the total anount of .

vanadi um and nfigkel present inegil B after 5 tons of this oil have 5 been
processed over ‘the catal yst at§’§ LHSV of ‘at least 2.9 1.1[ERR]. Experinents
1-32 (in which the catalysts t he above requirenents concerning %w N +
V renpoval after processing a f ed nunber of o LN feeg/ljgg cat al yst -
(illustrate the denetallizati os,,step ~of theﬂpwe'sent'-‘l mMention. 10 In-

experinents 1-23, in which cat®Rysts were applied w th p/d>10.0-0. 15 v,
these catal ysts also 10 satisf¥ed the further requirenents of the |nvent|on
concerning v (< 50%, total, po§e vol ume. (>0.40 m/g) and surface area. (>100
n2/ g). | nexperinents 24-32, i.m3whi ch catal ysts -were applied with.10.0-0.15
v> p/d >3.5-0.02 v, these cataEggts al so satisfied the further requirenents
of the invention concerning v(§%% (>5 nit gen pore vol uns. .
(>0.60 m/g) and surface area &S50 nP 3 gT qlb"““°”“NCIQ 15. The
experinments.3342 (in which the§&htalysts di-d not meet the above -
requirenments concerning % N F& renoval after proceSS|ng a flxed nunber
of tons feed/ kg catalyst) illu qgate demetal | - ‘i zati'on which is outside the
scope of the denetallization:s g? of the present innvention. In experlnents
33, 36, 39 and 42 catalystsiﬁes applied with 1020-0.15 v > p/d > 3 5- 0 02
v, 20 but a nitrogen pore @l fifge snall @Rﬁﬁﬁ’%v%ﬁ”ﬁﬁ@

20 In experinents 34,35 and 87 catal ysts were appli ed wth p/d <3 5- 0 02 v.:
I n experinment 38 a- catalystéma§ appl|ed\mr@hw$099M0°$EPV'>p/d >3 5 0. 02v “
but p < 5 nmand a nitrogenwpore vol une SHE T Sr=Than 6= 60 m/g.- o
experiment 40 a catal yst wa Eplled whi ch.did not contain a- netal
conponent .wi th hydro- 25 g i on acti-VihlYourninroginoewn :

25 In experiment 41 a catal yst Swas appl i 80 Wt p/i—S1970- 0 15 v, but a
total pore volune smal'ler than 0.40 M /g. Further "catalyst preparation A
silica-alumna cogel K was pr ebar ed in SQstgtgga,l\g;‘mtrhg same way- as cogel
A. Five catalysts 30 according to the igven (cﬂtalysts 40-44 with p/d
>10.0-0.15 v; v smaller than 5@ .,tqf pgpe g@?v Jarger than 0.40
m/g; and surface area | ar ger 1 E?Eloo [g@gg@c, gg@gpared fromthis.
cogel K as follows. Catalyst 40.This catalyst, which conprised 0.5 pbw -

ni ckel and 2.0 pbw vanadi um perg 40Q, pbw .SNJ:G%c&'S-oo&LHm na, ‘was prepared
in substantially the same way &gga al ysESBSS3385538 ~ .35 Catal yst
41 This catal yst, whi'ch conprised 2.0 pbw nickel per 100 pbw o
silica-alumna, was prepared |§§§bstantgaj.},é§he§a@°wy as cat al. yst 31.

In the present case;, however, iﬁwhaqueousm@% AHARMBI
85
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solution was used as inpregnation |liquid. 40 Catalyst 42
40 This catal yst, which conprised 2.0 pbw vanadi um per 100 pbw
silica-alum na, was prepared in substantially the sane way as catal yst 31.
In the present case, however, an aqueous solution of vanadyl oxalate was
used as inpregnation liquid. Catalyst 43 45 This catal yst, which .

rised 0.5 pbw nickel and 4.0 pbw nol ybdenum per.100 pbw silica- 45

I na, was prepared in substantially the sanme way as catal yst 31, In the
p ent case, however, an aquiqusqgsol ution, conprising nickel nitrate,"
amdni-um ol ybdate and hydrog i peroxide was used as inpregnatd on |iquid.
Cat al ys} testfor 2 « Q%js 0% E, t ng onpri.sed, 0. %\ﬁ cobal t jand 4.0 pbw
nol ybdﬂﬂtlﬁi%ﬁﬁafe?ﬂab&e hﬁyssf t Q“?a{fﬁ'b%gﬁ ed%%gm%&sﬁﬁ%fﬁxméﬁ%% o ubst ant | ally
t he saﬁv@rtl ; @%nbi@t?‘?;%gq?_w-aﬁﬂ 2tthi:f)ﬂ1is'9ibl§ﬁvelfeaslﬁ90ed§id\metﬂfepatﬂn aqueous .
sol y t .!{é‘gwﬁo t :f t?)t y moun .o?vhanﬁdi ml%n:é%&t% P:&mﬁﬁtm%gm%?ﬁmygr ogen .
Per OX balf b ke SvEdhetataly ST FIHIof Wieatt 2OU 1 nt, Lo o
1,438, GEbgeriments 132 (in which the catalysts met the above requirements dohcerdigdbw Ni + 4%,?#"“ s catal yst

was p& eftpr roggning ggfied Murhher dff tppsnfgedéip catalPdt Gitlusir@e mderedlizativin i’ f or 3 hour s

at ,p08f i?e o 50 Lok 2% (90 S RELL TR, S 03551 Gual B:idr cgpbon oil A was

) gl C WAL LT pROn SRt RO At ds i eng
s

C
t he om.@mgelhémrmma@ﬁmm@gp 'v?/a - passed downwar ds t%roug a cylindrical
equ

verti caippxperimegts 1";% ¢ fatalysts werapplicdswith)lO@-0d5 vy o B wtheseof 420[err]C, a
togal o aﬂggé DIgEWe AP RS &ndgggjl%a{; %ﬁg&f‘i?‘“&f‘._‘mﬁ." %&F@Pl"]“_)’algd_ an exit gas
rate Of The ekbefthenkse33b (ik Ghitk @6 bhtalye§ &d n et&ﬁiaﬁbv)é”%&ireﬂ@ﬂt@coﬂ&ﬂﬁdg? in the form
of t h@wMNig (¥ yeinpwlieafter prbressinges fiketl quroer bitensdiedikp adtdlyspaltustaire @mpell-i nent s have
been &#fionhic iaoqt;‘;dem;@e f%tl}e etallization step of the present invention. :

e ts 33, 36, 39 and 42 catalysts were applied with 10.0-0.15 v > p/d > 35002v,
10 2 Al Iz i f;;i ore volume smaller than 0.60.ml/g. . . o 720
15 Cat . InRkperiments 34, 35 and 37 catal{éty wéreappiled Wit g)yas.s.00t €r processing 0.5, 4 and 6

t ons ofherndriment 8% o eatalist was epplied with 10.0-0.15 wbp/d >B 6992 butwel Smmadnier 0.5 ton

af ter n%z%@%%{%e%g ra60 %ﬂ?\f}{{ﬁl %th contain a metal component with hydro- .

30 23 hgenatiofiustisy. g1 ven 1 n Tabl e d‘ermnstrate tta'Jh.afn I N conf"(astzswlth t he

ot her clatexgermdns 41 & tatalyistCkae hppliedanith @i dUr 0 08t1a b ybst a thal folearolome ymatie t 0 show a
stabl%‘gﬂa‘%ﬁt rairg{ol’tz fromthe start of the denetalliz- ation process. The
Fol | Ol Peuc A LT it s Ui} Sy B o Qufyai 11 tate

under scadiaf tthoinventich (Cdtalys3d 488€®Rith p/d\r200-005)v; v smaller than 50; total pore 30 _

35 By riaygen fthap 90 milfs) wnd svrfageizren awgér shan @8 v (5) were preperdifebnetbivbi ned with t he
. mer cul¥e é‘iﬁ’-“ﬁsration method a conplete pore radius distribution of two

Ni / Mo/ | Bt datagyat] ¥hid6 Eompfie@ 03| poeinickd] 280160 pby vi¥RSiuH §bC1001 pB& ditical @0l €5 111 and
| V38 hdbwnind; wasperpretit asantifllytthrsagporag avelaystBlbei ng present in pases with a

. 41 . .
gl ven écﬁlr y&%ﬁh c%r%prised 2.0 pbw nickel per 100 pbw silica-alumina, was prepared in
.40 TARbdanti ame way as catalyst 31. In the present case, however, an aquelpus nﬁ:kel nitrate
45 Cadohitiyibwas bisefd a¥ifiprégagtion iquidim- . % of the por
0 4Q Catdlyst 42 9.9 : .
9 3 2- is catalyst, which comprised 2.0 pbw vanadium per 100 pbwysiljga-ajumina, was prepared in
’ substantially the same way as catalyst 31. In the present case, hgv've.yerssga aqueous solution of
6.4 4y, dyl oxalate was used as impregnation liquid. .
5.7 Catalyst 43 5%

45 This catalyst, which comprised 0.5 pbw nickel and 4.0 pbw molybdenum per 100 pbw silica- 45
alumina, was prepared in substantially the same way as catalyst 31, In the present case, however,
an aqueous solution, comprising nickel nitrate, ammonium molybdate and hydrogen peroxide was
used as impregnation liquid. : .

~ Catalyst 44 . : .

50 This catalyst, which comprised 0.5 pbw cobalt and 4.0 pbw molybdenum per 100 pbw silica- 50
alumina, was prepared in substantially the same way as catalyst 31. In the present case, however, an _
aqueous solution comprising cobalt nitrate, ammonium molybdate and hydrogen peroxide was
used as impregnation liquid. :

e vol u'rre 50
40 50 1-2
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6-7 5.1 7-8

5.1 8-10 7.0 10 - 15

9.0 60 15 - 20 3.8

60 20 - 50 3.8 > 50 o

22.2 pore volune: 0.78 m /g 65 surface: 238 [err]/g

65 1,438,645 - . . 14 TABLE IV 5 __
Cat al yst 11 . 5 pore radius, nm

% of the pore volunme 0- 1 6.4 1-2

6.4 2-3 13 ; ' 7.2438645 o 13
5.6 15 \_ ' 4- 5 3.1

15 56 Cat'?lﬁvlzt"fal st was prepared from co ellg'b t 120°C and galcining for 3 hours at 500°C.
7.9 7.0 - 7.5 THscatalyst was propared Com cog st 120°C g leting

6.4 20 - Residual hy@oédrbom oD A was catalytically demetallized with the use of catalyfis 4045. To -

20 8.5 - 9.0 5 this end the oil together with hydrogen w@s @s @ownwgrdgthrough a cylindrical vertically 5
56 9.5 -.10. 0=/ _disposed fixed catalyst bed at a temperature Iﬁ :%0 % total ssure of 150 bar, a space velocity
: . N “wrof 40 1.171 b ﬁ@lgas rate of 250 /kg fresh fe The catalysts were pl din the
hxdes

7.9 25 form of their results of the demetalllzatlon expenments have been cted in

25 20- 50 Table II. . 3.2 >50

11.1 pore volun® 0.63 m/g 30 _ surface: 133 [err]/g 10
30 35

35 O the catalysts | and 11 the aver age pore diameter was determ ned by
three different methods, each used as suchTABLPHacti ce. Method 1:

15
gglr gul:l?taﬁgt 23{ r:ﬂéans %f the formla,d I%+99£n?ow\zlla}terprocemng05[4eand]6tonsoffgfd/%t hod

isﬂﬁﬁ) [e 7m respectively
2: Read off froma graph conposed lafer0vBass of a Caf@kedne pOre rlafteH6usns

di stribution andln V\/mc for the pore dianeter range of fromO to 100 nm
for each pore Eﬁent smalle t han or equal to 10%.of thggpore
vol une, the quoti enulgil/sio pore vol urre i ncr enent ana t he. correspondl ng
pore di aneter interval Ma)s)been plott3 as a 45 functi-on of the |inear
average pore di gnet sg i}?r rel evatt pore dianete¥ interval; tH® pore 425
di aneter is redd of ’poi nt whegge the curve ragches -a maxi mygn Met ho
3: Read off- froma gu(mmam;posed by means of a conplete pore radius
distribution and in V\/hlltihﬂsbor t he poréﬁ di anmet er rangﬂ? of fromO t69100 nm
for each pore v vol umé’ eraPaht snal | er’ t han or equal to 10% of t he? pore 30
vol ume, the quoti entrpdfiguR given it TdleNPEdoHsBHadd Tt LMGHESEA ol BiRalysts, thenickel
correspondi ng por evan‘hdﬁmhﬂyst fisrtheedrilyadne dshow @ enable edtyarigh nythéﬁarp&fmetde;detﬂm a
function of the li Sfera%ld ﬁ’é‘ie di anet er ov;;r tge r vant glg

di ameter intervgl aﬁré H %&‘t’l‘ﬁ itignal pformatiop ds-provideq in,pr ?H‘é Pﬁt“ne BB ngs

to 50% of the tot UHahsCa tthePiitr MO ad3dFptichflesofpfbritndthdd dombinéd %itd h \WeRbry pene-

average pere di amata@pn methofioscomplete pbio utiths Wistribution df thv di/MofiAlL 0% taretysis (catBystniahdiod
1: 13.1 nm II) was determined. Tables III and IV show the percentage of the pore volume being present in
pores with a g1ven pore radius.

.20

40

TABLE 111
45 . . 45
- Catalyst] - - :
pore radius, nm ' ' % of the pore volume

50 50

55 55

PURANBWN~O
o I O O A B
® OB W

~10

10— 15

60 . 15-20

. : 20-50
: ' ' - >50

__ .w
Nwwouannnnoavig
N O =~ OW

pore volume: 0.78 ml/g . : .
65 surface: ~ 238m?fg- : : : " 65



55 By nmethod 2: Undeterm nable, since there is no distinct maximumin the
curve. 55 By nethod 3: 7.6 nm For catalyst Il the foll ow ng
average pore dianeter values were found by the different methods. By nethod
1: 18.9 nm By nethod 27 16.0 nm 60 By method 3136 mm—tt—Ts—seenr t hat
the different methods for determ ning the average pore di ameter of the
cabgl yst lead to widely varying results. For determning the specific
hge pore dianeter (p) in connection with the invention method 3 is
:é,,A conpl ete sieve analysis was carried out of a crushed Ni/M/[err]
caiélvst having a particle 65 !l438&#eter between 0. 115 and 0.140. The

results of this sieve analysis.are.shown in Table V. 65 TABLE V Si eve

No. Particle %.by v"\é'i%ﬁtw Aver age Cumul ati ve US-f‘resh)

di anet er : ' particle = %y weight 5

range, nmm _ -diam mm 16 -- 18  1.00 - 1.19

1. 05 - 1.10 - 100. 0 19ystih 0.84 - 1.00 2.3 *

0.92 99.0 20 - 25. . 0.71 - 0.84 3.5 e TT

96.7 10 25 - 30 0.59 - 0.71 - 5.2 - 0.65 7

93.2 pore radigs, B0 - 35 0. %Of-the@oz'?gohtme 5.5 0. 55

88.16 .35 - 40 042 - 0.50 6.6 ¢4 0. 46 182.5 40 - 45

0.35 - 0.42 1-28.1 0. 38 64 75.9 45 - 50 ° 0.297 - 0.35

7.1 0.32 2-3 67.8 50 - 60 0.230 - 0.297 9.3

0.27 60.7 2-% 15 60 - 70 356 0.210 - 0.250 8.9

0. 33 51.4 #4380 0.177 - 0.210 3! 8.5 19. 19

42.5 80 - 100 0.6449 - 0.177 . 9.9 79 0.165 34.0 100 -

120 0.125- 0.14D-175 - 10.8 . 0.83 ©24.1 20 120-

14g, 0.105 - 0. Jgig-g 13.3 4115 13.3 20
Phis catal yst geggverage particle didngger was determ ned2by two

dlfferent nmet hods9.0MP8h are both used in psactice. Method 1: Cal cul ated as
| i near average by of the formula. 2555 particle diameter = [err]in
which [err] reprepen the particle di arrete|7 gOf the largest and the small est
particle respectlmalyo Met hod 2: Read off éaoma graph corrpos?e"tl by nmeans of
~a conpl ete si eve ahé0y5| s and-in which forllgvery successive sieve fraction
t he percentage {“?hbm sed on 30 "the total weight of the catalyst
sagpl e, has beef,yl &dsqeiful ati vely as a function of the 3030I i near
aver age di-aneter of the relevant sieve fraction; the particle’™dianeter is
read off at the point corresponding to 50% of the total weight. For this
catal yst the follow ng average particle diameter values were found by the
di §§ erent nethods. 35 By nethod 1: 0.61 nm .
35 By ttheondtalysts Dan Pothegyerhge ppre digreder wasiternitie byl ttfre‘eaifemt mmioh@dss for .
deterﬁf ’&‘?fg“c%“@ tegg@f"%txgs thartl g{ e dianeter of the cata- lyst lead to ,widely
efor
varying resu eterm ﬁgfeyﬂltﬁ? specific average partl ¢cle di anet er (d)
i naconnect i on wi t hPEREPERFEATT O d*¥% s used. 40 VWHAT, WE CLAIM | S: -
40 1. M?ﬂ‘g‘r?oB@égff remasgl@q«mmt I@areef‘werm on of a reS| dual hy4(9r ocar bon oil,

in whi g e doaie i
cat al yttheCyitk wﬁ%ﬁ“ﬁ%@mw dndehélcoriasp Bt gﬁo% rfﬁi@,ﬁliﬁ% qoel ;aé)acar“ed out by

C o4t ac tfingti ntdfehedmbarateraslw tet e&lewnepcﬂsn anpteeﬁnwaetha el the presence

of hy, gm%tﬁr@gg ot#) rom i rag:ﬂl w

"E%'f Bt nore met aI s havi ng
hydrog BRIrhdlY kbl a}{d glnw £ th t B & @ rises particles
whi ch rmﬁtpoﬁe hﬁlurﬁ@hérém&mgxaﬂ@(ﬂuh bR ts 1092 :S;' gﬁ o? t{%)

50 the pore volume increment and the corresponding pore diameter interval has been cumulatlvely 50
plotted as a function of the linear average pore diameter over the relevant pore diameter interval;
the pore diameter is read off at the point corresponding to 50% of the total quotient at 100 nm.
For catalyst I the following average pore diameter values were found by the different methods.
By method 1: 13.1 nm.
55 By method 2: Undeterminable, since there is no distinct maximum in the curve. 55
By method 3: 7.6 nm. - '
For catalyst II the followmg average pore diameter values were found by the different methods
By method 1: 18.9 nm.
By method 2: 16.0 nm. : -
60 By method 3: 13.6 nm. ' 60
It is seen that the different methods for determining the average pore diameter of the catalyst :
lead to widely varying results. For determining the specific average pore diameter (p) in connection '
with-the invention method 3 is used.
A complete sieve analysis was carried out of a crushed. N1/Mo/A12 05 catalyst having a particle
65 diameter between 0.115 and 0.10. The results of this sieve analysis are shown in Table V. 65




p are determned by the nethod of determ nation herein defined, surface
area is determ nedby the B.E. T. nethod, and the nitrogen pore volune and -
the total pore volune are as herein defined: (1) 10.0-0.15v > p/d >
3.5-0.02 v, inmwhich pis the specific average pore dianeter in nm d i

t he speC|f|c average particle diameter in mand v is the percentage of

total pore 50 vol ume that consists of pores with a dianeter |arger
than 100 nmi5 ) 50 (2) v isl8A@dd er than 50, (3) the nitregen
pore volung i's Targer than 0.60 nmi/g, %_4 the surface area 1s larger tnan
150 [err]g,  and (5) p is larger than ARRE V55  or aggl onerates of said
particles. Partick A Cumulative® 2. A
process for the cat(afy,w.p comf%cgﬁ on of a reéggltduaﬁm r(ypgarudeem oil, in

whi ch process the oil is firmstgedenetal |ized and sdmgwuent |y cat al yt i caPly
converted and in whigh, g deget pld i zation 65 carrj out ;v contacting the
oil at el evated termg[_@ ur e gaad. pegessure amgl n theggpresenggm of hydrogen
with a catal yst comei2sng cnm—o(bsmore metabs haviwey hydr ation actiyity
on a 60 cat@ier, c@gcat lorrprl ses5 artlc 2 whi cﬁ%et t he 10
foll owi ng requirenelks qin and are darm negh Py the nethod
of determ nation hemm-msdefl(msd,osyr ace agea i s deser mi newsdy the B.E T.
met hod, and the n|t|45)géﬂ 013697\/‘0@%&1\9 and thé total%§ore vobibe are as
herein defiked: (1)3 7’@°> 1&2';(8‘00 v, in$hich p 3 the siefific aver dge
pore diameter in nmmdgbs t fi€775pesiofl | ¢ aveg e@ge pargiecl e digyieter in nm and
v i s the percent agesof—mdne 0.019a} 0.pr e vol un® t hat @wEs- 65 340 sists of

pores with 2 di amet geP-135nma@i4P00 nm 10.8 0.13 24.1 65
15 15788 9°8.15 3'1‘%2 11338 645 YHELE v Bdve no. - P
Particle Ut s damityghthe avemgé\\s&aaedmn&um @teriBed by SwHBSBrent method vHidAt €T
particle % hth ugddtin practice. range, mm
diam rmm 16- thod 1: Calculatyd a(slj_x %;average by means ofjtheformula. 1.10 100. 0,18 -
20 0. 84%% 1 p&¥€icle diameter = . in which d, 4id 97 represent th® Parlikle2@amete? &f the largédt
0.84 and the smallest partic.rebgectively. 96. 7 10 25 -- 30 0 59 -
0.71 Mgthpd 2: Read off frgm @ Braph composecgﬁ mans of a complete 10 30, -
0.50 - 3 ﬂevetan:ll 3 in which for e rygsclcesgve ilevef : t ﬁE;er by \nfm ) % etgl t;no 350

’ ot 1 ysggzme as bge otte atively as a fu (-
6.6 00 4él:1ear average dmﬁ%::f’o G‘l valx)lt sieve ; the arége d1ax¥1eter is readfflat the
0. 38 : Poidiorrespéhding to30% Bf7the tofh! B&ght. 1 0. 32
67.8 15 fhn{i@xs -catglgst the ﬁgllozgq; avergge parficle diameter vagesgwere found by the different
60. 7 By mothod 3: 68 1 ©0.210 - 0.250 8.9 0.23s

¢ th

51.4 30 - 80 B M% im0 8.5 0.19 42.5 80- 100
0.149.- 0.177 lt is seen thatghgdxfferent metho@y, fdBdetermining thg 4vefdgel fagticle dipmeter of(ﬂ@’,_?:&a—-
0. 149 _ lyst lead to widely varyjng, rgsults. For deterppinipg hy specific averageiparticle fdigppeter (d) in
0. 105- 0. 125,, Stuectionwith the myention method? iyupgd- "~~~ 13. 3 20 Oho
this catal yst the awedcessor fiRrchtalglicccothieAitR bEA residial ldioedroinidiidn bmcrt procedithefl er ent

met hods whi ch <alrle ﬁcﬂem@b@d audnsu mggleva&lgmtemmwemmgmﬁ%inormwa : @,alllqamslar
average by nme g one or orepmetals ha xlx)g E;Haﬁa n(ggn a

di aget er [e4sr]cain& wfib &Y do ﬁs@spﬂaﬁﬁﬁ hidhlie1Bd dnem

| ar gest and t parg dmninmstb cmethttd@f deeap e:atuqn\wle defwezt bunfdee 2rea Rdadmmfedbyﬂheom a

raph conpose ‘é“‘%el ‘%““&ﬁ‘ﬂ’af e@‘l‘fdfor ever
gucgesm \r/rg Si ;E/Eyl‘%&% gggg@ % lﬁhe %é;ﬂ%@ 1a en:;aln R y
C

total wei ghso of t {une:ah ts&@ with aBistne ﬂ@r@er aﬁu umil ativer y ‘as
function of tH@) 3@1spmaiierahané rage d| met e (}f the rel evant sieve fractlon;
the particle dof rf%e%rg‘géa 8 B‘P‘ht correspondi ng to 50% of the
total weight. prp'gs &r thal SdnY, ovm ng average particle dianeter

val ues wer e5¥ omagtlobtyratemfszid Mtkleent rret hods. 55

2. A'process for the catalytic conversion of a residual hydrocarbon oil, in which process the -
oil is first demetallized and subsequently catalytically converted and in which the demetallization
is carried out by contacting the oil at elevated temperature and pressure and in the presence of
hydrogen with a catalyst comprising one or more metals having hydrogenation activity on a
60 carrier, which catalyst comprises particles which meet the following requirements, in which d and 60

. p are determined by the method of determination herein defined, surface area is determined by the
i B.E.T. method, and the nitrogen pore volume and the total pore volume are as herein defined:
¢ (1) pld> 10.0-0.15 v, in which p is the specific average pore diameter in nm, d is the specific

average particle diameter in mm and v is the percentage of the total pore volume that con-
65 sists of pores with a diameter larger than 100 nm, . 65



35 By nmethod 1: 0.61 mm

35 By nethod 2: 0.225 mm It is seen that the different nmethods for

determ ning the average particle dianeter of the cata- lyst lead to widely
varying results. For determning the specific average particle dianmeter (d)

in connection with the invention nethod 2 is used. 40 VHAT V\E CLAIMIS: - o
40 1. A process for the catal ytic conversion of ar bon @
oil, in which pracess the oil is first denetal lize mmz‘

cat aI ytically converted and in which the denetall| z aarsi ed out b
contacting thel8il at elevated tenperaturd B#hé#Spressure and in the presenfe

of hydrogen V\Ad a catal yst conprising On%ﬁ%{ﬁ re net al s havi ng
hydrogenation activity on a 45 carrier catal yst conprises particles
whi ch meet the fol | owigage K&QUI I epBRleS, | N W) welghd aANBerardS PuwalRiwélet er ni ned

by the mefhod of deterSmeshj on himeden defined, surf aewicar e by weighet ermi nedbjy
the B.E.T. nmethdd, and the nitr@&edpore vol ure and %e™ot al pore vol ume

are as herein dglned 16L1s 10.QoQ- iy v > p/ g 3.5-Q.092 v, jggowhich p is

the specific average pqsezdl ameis— 1.00 nm d ix3the spmyaufuc 3Or age

particle dianmeter in m¥a?d v |0571t—h‘b84percent of tHeI%t ot al 98dre 50 10
vol ume that coM®ists ofzs"(g es % %inal anmet erg'g ar ger gcgian 10 8‘(75

50 (2) v is smaller thgn —0. nltrogfm por e oi4sl une ig3sl arger than
0.60 mM/g, (4) the suMﬂacAé arem35|—soimrger tFeah 150 [0:a8r]/ g7sand (5 pis

| arger than 5 nm 55 glo 0  of sai é)artlcl0 . 678
55 2. A proceé% for the G4t al o versi orgdf ar dual @&rocar bon- oﬁ
in which process the oitb—igs fiosty depmt al | i zesjfand S equentdz)s '

catal ytically convert ed0an@ i n0.d9-chii7he dene?d.@l | i zatd.h i s c3&sOr| ed out by
contacting the_oil at ggeﬁiged‘;%gnpgekgture a pressu.&ﬁ -and- |fg t he presengp
of hydrogen, with a catd yst conpri si'ng one or mnore ne Fs havi hg :

hydr ogenati on acti \l]f&l)(s @ﬁly& tﬁ@averﬁ;ali)irh&d’ diarkdtdr O/Bs dREnTthed by m@mmmﬁmsthmwclcl es
whi ch neet the f oirdboili enents, in which d and 60 p are deternined
by the method g% Methad ; %PYeBFﬁ“ﬂ%F@F’ﬁgeaéﬂ‘F%Bf“‘%fB‘F?‘ﬁce area is deterninedys
by the B.E.T. t hatticledigmétine Nist P odgrewhighod:emd d1 wwpmsestribe partisletdpmeter qi¢iedargest
vol une are as heradmedﬂmwsngaﬂﬁcle(ras)ecu\pfyd > 10.0-0.15 v, in which p is the

speci fic average %ﬁh‘@.‘g“ rpm a graphrpom S? y frjgans mplpte aver

drareter | n mmgnd SEREHE “gfgﬁsl LTI e s
65 si sts Of pah&s adétaﬁ rsi&%rfr olbmlameter is read off at the

65 16 pmntcorresponﬂmﬂ@&%d»ﬁthé_ﬁt Wight.v i s srral |l er than 50 é%e t he
total pore vol une_iF ﬂ!&rf@fé\vsttthraﬂ?ﬁwwvmgf @artisle, ametqy valtl%évesédwnacbé téﬁ rgng

| arger than 10Qs > ghodqr(,@lglg,horrerat es of said particles. 5 35
process s cl ai meBy methodl280.225kmor - 2, | n- V\/m ch pr ocess t he denet aI li zat ion is
carried aut in ltheee ﬂ'e*sfénél&ere}ft jagecpagiicle didmelsy %)tbzﬁata

met al s havi ng hy :}é’zﬂ ﬁée ﬂ“ﬁ? %@‘“ %W&%F‘ ‘fﬁ’Fmgesz‘ﬁeﬁ‘?‘B @"és
clainmed in clam;n ﬂgocess enetal lization is carried out

the presence of a datal tss (oo ithpreatglytixgcofivessiod 6f iewlualrtd caﬂibemabi d&p@bcc?sstan t;ﬁe

i e e 1Zzation

met al s having hyd? dE;e'iiom gygc“onﬁ@actmﬁ t?egﬁiemgxe @ y;: 218 mapre ur::,:)zt;él mthe resenﬁﬁ)f
0

10 5. A process
denetal | i zati ons |arrieanvhmleehtamstcommshm:tmkmﬁmmmﬁe faloozang entsjmwhxiehh arnﬂle45

met al s havi ng hydp &g determinethbyatbe ingth r ddﬁ'mﬂmwfmmmd

mol ybdenum vanad Se“ 0T YO ‘F Ju %; e
whi ch the denetal zgﬁhpg}emélp cfﬁﬁ,’;:g::‘ﬁ? in‘“i% er Pﬁl‘g ° “

5
conprising at b@&ast oomnermatadnsnsedf@mtemltl:fardanmmlarkeehmﬁm nmobal t. and at [east0
one netal 15 sel sF’P@H‘lthﬂqs denym di ﬂ;eand tungsten. 7.:-A process
as claimed in cl ;ﬂ}iﬁgﬂg@ éﬁ%é%@d%@ tallization is carried out
in the presence 5) ap @@t thad 5 dof) \_Nhl ch the atomic ratio between nickel
and/ or cobalt &h thmlfmnetehefmdd prtidlesyp| y bdenun} vanadi-um and tun sten on t hé&5
other hand is bet vﬁe a]%iﬁ e-gcaiglytic conversion of a residual hydrocarbon oil, in which process the

i rst demet and subsequently catalytically converted and in which the demetalhzatlon
: is carried out by contacting the oil at elevated temperature-and pressure and in the presence of
hydrogen with a catalyst comprising one. or more metals having hydrogenatlon activity on a
60 carrier, which catalyst comprises particles which meet the following requirements, in which d and 60
. p are determined by the method of determination herein defined, surface area is determined by the
B.E.T. method, and the nitrogen pore volume and the total pore volume are as herein defined: . .
(1) pld> 10.0-0.15 v, in which p:is the specific average pore diameter.innm, d is the Specnﬁc

_ average particle’ diameter in mm and v is the- percentage of the total pore volume that con-
65 - sists of pores with a diameter larger than 100nm, - . - . 65



20 8. A process as clainmed in claim6 or 7, in which process the
denetallization is carried out in 20 the presence of a catal yst conprising
as netal s having hydrogenation activity a conbinati on of nickel and
vanadium 9. A process as clainmed in claimg, Tn wWirch process—the——
taI I | zation 15 carried—out in the presence of a catalyst conprising
about 2.0 pbw vanadi um per 100 pbw 25 carrier.
: ﬂ' Hg!ﬁﬂ E d in any one of clainms 1-9, i which- process t he
' derret all'i zatlon i out in the presence of a catalyst which '
congfises the rretal s havr ng hybf¥8&#hation activity in the formsof their
sul ph| es 11 cess as clained in anyone of clarns I-10, T\r‘i/vxlm ch
proces rried out in the presence~of a
cat al y@,} ﬂﬁ@mm&mg%%kapﬂ&%@/éarﬁrl er, which catal yst has been 30
prepar@dggl?ylenahw agticlen r}e cat al tlcalé? ac%vqe met aIFsi mtoﬁg nmet al
hydrdx ;’Ei’é“e 0 gﬂ‘lg zatign i§ earried quttin | shaged and
preferggﬂfm'é?oﬁ;; M IE plgmélblhg‘e?capbwﬁty Vg gt e retinactiyityiperd 0 in:cl ai m 11,
in wlhr cht. qg:q:m&s aﬂdmamﬁﬁég&m@k&wmgsﬁggggﬁuggﬂggm °”'m% hE é&ence oL a
cat al y®yesen gmmw Y prefenstly phygmetaln ydmnd a vanadi um
conbbuRtE S L - G 00l AN 0 agﬂ kol and abou
2.0 phaaried P&éncol 6F ;g Z.E;lmm% doéul oy 4 hydrogel
after sblh@edlfmtrxtm(ellwalsltheﬂybdmumcva dtumta sgdn.aged but be ore s - ing and
cal a% CESHaY Rationds qafri Mvamtbentesg!@e | n which-
pr o e&fﬁm ﬁgmjl f’%’ﬂ"t‘i and pobalfand gt leasp pregreit - cat al yst

whi Ch has Q@d&es@ﬁs&:ﬂﬂﬂe Sl ﬁl QIOCM defmb@llizaB6 it GRE8t ke Nation of a
carri enresegics ¢f aamta'atqueﬂuvhtlv@mm ratip’ b@ tyepickel /QImbalDbn tlmom hmdakel and/ or

CorBuadans Q%W‘ttfd%ﬁ%‘%mm% depsdnandyer | Lhosten

any on enickél ad vamadiem] - 13 process t.he demeta Ilzatlon I's carried out

in the eée%‘ﬂ?%“ P deinptallizationi$ earriedeutorthsi | | ca- al umi na

as & d@l‘g et ? ‘3%1”“ oe ‘Brocfcpgwg“’?é%“h%ﬁP't“h"“&?f”&’f“r??‘llﬂo P Jehi ch process

t he denmt ahl prm la ﬂaﬂnSd Ry lofClofCildims 19, tif) @hidiD prdEe @SB R RethlfizaonG it al yst

conpr |°Sﬁl‘lﬂgg? Prﬁie@F ofid qatﬂyﬁavhwh cqmphses:&e ;naals Emhels'dwbanaﬂon laaimy been prepared
d3

by spr h aa ym na o fca f0l |ng t he
Sprgy- t"ﬁiﬁs 2hck o Teaé’f“ q%.@ :pﬁtzt*t:rré;ﬁ t:fy“ %s as |
cI ai nanleparadhymomoi’aﬁng the) candhyi yﬁcftﬂeﬁaﬂs ide §1b nﬁacah—ﬁr carried out in

é@l ﬁ‘; @iﬁi %}ﬂ ﬁgﬂr’y%ﬂe haagteecaatf;nldg srﬁ)herl cal al um na or
SI|IC ""’51’“6? met hod. 17.
apr st i 603 e iy n? el @ avana%l:hm 6'629%%1

A DSOGES:BanEb‘En 6t 207 pBiw S Mmadi lski xation is
carri dualeeyrier mtqmcphsdmwmdhe lattechas héeyptectpjtatcp nnd&gerﬂgutaﬁfoceanapt er a cogel of

al umi rit on sSil r ogess. as clalme'd in
cl ai mcﬁ?r:g,%m ¥ &"9"%' Oty &(ﬁﬁti‘ﬁm in 55 the
pr Sﬂenﬁﬁmaff adc Wil ﬁiaqﬁ@ﬁixbluﬁélf&m Bﬁel' dr%’or 1&& ah&]@ro% @Ogel whi ch

cogel e plreorefx@lxbé&nem tuyadiumr &tdIOprtwestqm tombounds, Follbwéd Bya hydrogel from
an aq ns .cant N olutl n by the addition of a m neral
o A B S U5 %,q%%r rz% YLD he solution
andst hdA. A@mc - 4s 2kinia mam:xawmwnichlmo&)sdlieoxm t 3hed 145

al kal |Pﬁeé¢“?°e S’aladwom#lm bven pepaedn 18, in V\/m ch
proce gﬁ&%&%ﬁg @?‘Fg :‘f%sf"]@é{’reﬁ Pg the sprayrdeied migropartigleg ity ce of a
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