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specific atomc ratio of the said Goup VIII and particle dianmeter of
which is optimumin re- Goup VIB netals may vary widely, but is
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ﬂ




| ation to the specific pore dianeter, which preferably between 0.1:1 and
5:1. aggl onerates are conposed of a nunber of the Al um na and
silica-alunina are preferred 25 somll particles, nore than 10% of the pore

-as carrier materials for the present desul phur- 90 volunme of these

- aggl onerates being present ization catalysts. in pores with a dianeter
above 1000¢«A. I't I f the hydrodesul phurization of residual is preferred
that from the snall particles hydrocarbon oils according to the invention
aggl oner ates be forned haV|ng nor e 1bﬁgW25@6 s carried out in the
presence-of—3 -

~al umi na ba$ '@%fqe% °€n “t'@"al 5‘1 aThe yse of
t hese por offs ‘Esg %} @Q/ %fef 5 @“zﬁg Joy st
d

aggl oner atzsppxﬂ, yh afodmuh@hwhumt |caayst@ersno{m ca-al um na hydr ogel,

neut r al I5ZI rauél&r bonThs; dhuninsftased saulyss ootrie 102 @r ogel
t hus obt al Jus 1t md% vé’ﬁf"& a‘ldh‘%} %}‘ H‘ﬁ"é‘mal I
opti mum mﬁaﬁinﬁ&gl n re neu%mrpael’l %gsgg ﬁm gopﬁsf,lalysg;
particl es Wihhk easdrrambsamkme Icﬁtalystomemﬂfanﬂ’m‘ syiipoited| dny100.@ t| ve

met al s A&y %pﬁmnetaw éer@!- tt?ésaemsmlsisuqsa#tsml %ml been
~deposi t ed w3t o ‘ﬁtﬁl The

G oups mnen |oned a ove are 't aggl onern@;l&amﬁmuﬁ pr@par ed
G oups of the Peri ooﬁme of the El mnmshebnamdvbdmhdl n@pﬁllfnmme particles

by bondi pg dydrerarbene doretabf wging gartiesh or

wi t hout ? %‘; ﬂtﬂé 5.3&'{,%2% VRtige _ %@éﬁr@sﬂ The 105
agent in tha' p&w@@t@ oﬁzmt,ebg,lv@tghu\hl BTl igubber .

i ncor por at which eil hald psoresidine ané%sub"s‘h;—a%%;hts Elfhbe d@dmunmm:gmd'n-t [ ons in
hydr ode Eﬁ‘i‘ﬂﬁl’ zfgw f RS % on
accordi %g ﬁ‘%‘%dﬁ&ﬁﬁﬁf&ﬂ Hﬂbyut?iézggsy Jf O1FRU &illsh anza 9 or

ot her wi se, diffsterie thitend the kil aMuh hhemﬁeﬁmﬂﬂﬁ c wnheawnng

pores Wt hwah évdam es aﬂa&débrm ﬁﬁafoa tatet of Ogickg of

desul phuyg g&: ﬁ%‘g‘g ,'%,%‘ fﬂﬁ I‘ e of %% e conmpounds for
phurlzatlo S prefera y carr ou at a this purpose are

cellul ose-containing materials, tenperature of 350-475[err]C, and
preferably polyners and conpounds soluble in organic or at a tenperature
of 385-445[err]C. The total inorganic solvents. i

pressure is preferably. 50-350 kg/cn®, nore 50 Catal ysts suitable for the
hydr odesul phuriz- preferably 75-225 kg/cnierr]. The space velo- 115 ation
of residual hydrocarbon oils according city is preferably 0.1-10 parts, by
weight, to the invention generally possess a chemical of fresh feed per
part by volunme of catal yst conposition substantially corresponding with

‘per hour and nore preferably 0.5-5 parts, that of the known

desul phuri zation catal ysts. by weight, of fresh feed per part by vol une 55
Preference is given to sul phur-resistant cata- of ‘catalyst per hour.

120 |l ysts containing one or nore netals of G oup The hydrodesul phurization
according to.the VIB, VIIB and/or VIII, their sul phides invention may be
applied to any residual hy- and/or oxides, supported on an inorganic
drocarbon oit or oil fraction, provided that it oxide of the el enments of
Goup Il, Ill or IV, has a total nickel and vanadi umcontent ex- 60 or on
m xtures of the said oxides. Exanples ceeding 30 ppm by weight, and a
C-asphalt- 125 of SU|tabIe catal ysts are catalysts containing ene content
exceedi ng 0.5% by wei ght: Ex- nickel/tungsten, nickel/nolybdenum cobalt/
anpl es of feeds to which the desul phurizati on nol ybdenum or

ni ckel / cobal t/ mol ybdenum  process according to the invention may be
supported on silica, alumna, magnesia, zir- applied are crude oils and
resi dues obtained 65 conia, thoria, boria, hafnia, silica-alumna, by
distilling crude oils at atnospheric and 130 5 )

1, 356, 271 ' 5 duced pressure. It is
-preferable that the feed 420[err]C, a total pressure of 150 kg/cnierr], an
" to be desul phurized should contain | ess than exit -rgas rate of 250 N1/ kg of
fresh feed and 50 ppm by weight, and preferably |ess than a space
velocity of 4.35 kg of oil/kg of 30 25 ppm by weight, of alkali netal

and/ or catalyst per hour. 5 alkaline earth netal. If the alkali and/or
The al um na- based catal ysts contain 10.9 g alkaline earth nmetal content in
the feed is of nolybdenumand 4.3 g of nickel or cobalt excessive, it may
. be reduced, for exanple, supported on 100 g of alum na. The silica- by
washi ng the feed. - alum na based catal ysts contain 16
g of nDbe- 35 The |nvent|on also relates to the catalyst denumand 2 g
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10 particles and aggl onerates descri bed herein. of carrier consisting of
87 g of silica and 13 The invention will now be illustrated wth g of
alumi na. The netals had been deposited reference to the follow ng exanple.

on the carriers by co-inpregnation with a nonoet hanol am ne sol uti on
contai ning am 40 EXAMPLE moni um hept anol ybdat e and
ni ckel formate A residual hydrocarbon oil having a total or cobakte

acetate. The silica-alumna carriers 15 nickel and vanadi um content of:
ppmw, had bgen pr epar ed by cal ci ni ”91@5 '{r ca-alu- a (err]- asphal tgn

cont ent Of -7 Yo——B Ealka L2 Ealk- ogel a4 .- el no h a¥alls and
a sul phur cont-ert:~of - 2 1% by wei ght t hus: obt-ai ned W t h .anmoni a. :
45 whi ch oi-l had beeh obt ai ned as. residue in. the The results: of the

desul phuri‘zation ‘experi - at nospheric distillation of a Caribbean:cr ude
nments are shown in. Tabl-e A 20 oil- was catalytical.ly hydrodesul phuri zed
wth In this Table. k[err] i.s*the reaction rate constant catal st _
repl eni shnent :and. W th the, ssle of - for. desul phurization in the stlationary
state different : catalya; '°$o thrs end_t he oil :to ether |n a react'or _
wher ei n conti nuous ‘cat rles - 0 £h ngtﬁ og,enmwaﬁ p.ass.edmt hg;,dug-.h a
stirred pl eni shiment : |,§3eﬂ‘§‘§ct ed at a rate of 0.3 kg of reactor dontaining
the oi |l saturated W|th T‘iy"BcptaI yst/ton of fresh feed 25 drogen and the

catal yst at a- terrper at ure of 1 356, 271 _
6 [err] 7 : 1, 356, 271 _
7 The criteriion for an ifrrumc al yst for Tgble |B the

hydr odesul phuri zat i on, nggc i

alglst“ re- ?I ehr ﬁmﬁnt“ & residual
hydr ocarbon oils. e @

' catalys 250”navi ng a
total vanadi um and ni ckel con.ent 5 above 30 ppmN and a C[err]-asphal ene
cont ent pore radius, [err]| % of the pore volume above 0.5% hy weight,
is that the equilibrium,acgivjty of the catalyst- in the stationarly state
0- 20 19.2 ([@r88x pgstgex gdg(g e - © o @
20- 30 . 7.0 gfegcaf al yst§'1 27 9 10 11"‘ 13, 14 and . 30-40
.4 10 15 (with k[err] >2.0)}are catal ysts accordl ng to 40- S
.7 55 the inventjon for the catal ytic hydrodesul - 50- 60
.7 phurization w t h cat al yst| repl eni shnent. They 60- 70
1 comply with |§q,t,phsh|rp 45 x dlerr]< 70- 80
1 p <140x d[erﬁ] g St o3 da 50 £ dde T fH-100, o
.0 15 12 (V\/lthg([grg @g hre |ess &UiTable for t he V100 2’0%)_
12. 8 %ti ¢l hydrodesul phurization with catal yst 200- 500
3.8 repl eni shrren{“ The cat alyfsts 3, 5, 8 and 12 500 -
22.2 do not conply wrth tha relationship 45 x d[err]<p <140x|d[err].
Mor eover, nore pore 0.78 m/lg 20 _than 10% of the pore vol une
of cat al yst 5 surfac 23 &s r&seldt Fn oﬂEsgha'rzrrg ahdmarreter
above 1000 A Catalyst ﬁ‘ con‘f)l Wt heth® rel &ionshi f7 But “npre than
10% of the total Table C 65 pore Nolunme in
this catalyst is present in ppres 25 having a dianeter above 100D [err].
Catalyst 5 Catalyst 3 which ip less suitable for theébatal tic

~Nooaoo

hydr odesul phuri zation wi th catal yst pore radius, ferr] °-% of pore
vol une regeneration has provejoovery sui t abl egf or thel agal%tl C
hydr odesul phuri zati on w t hout caat a- 0- 10§ é. ©96.4 30} - |yst
repl eni shnment Such a processi grm}‘ t he # 20 ® } % el
I 2 g2 =2
3| & 3 Z 8 %
"M w0 g g a3 .

Catal
No.




subj ect of our co-pending U K Patent Ap- 20- 30 7.2

70 plication No. 32596/71. (Serial no. 1,356,272). 30-40 5.6
Conversely, catalysts 1, 9 and 15 which are 40-50 3.1
very suitable for the catalytic hydrodesul phur- 50- 60 . 3.1 35
ization wt h catal ytic replenishnent, have 60- 70 7.9
proved | ess‘suitabl e for catal ytic hydrodesul 70- 80 12.7
75 pli zation without catal yst repleni shnent 80- 90 12.7
The foldowing information is pr oy;g@gdl to 90- 100 7 11.1 show
why t he dgrermninar] on ne%#:ﬁ]u eT wOH te= 160~ %51159{)32 79 40
fined isga @:ﬁ’g Fﬂﬁ}?gtt e val ues 00 : 1.6 of
Iphariza - .
p and d3-plein'shmen of residual caarbon oils o ZOOCa%Qt 4. . 3p2
80 (a) Byavhigan&tabfvaxmditmagenuoad&m@tl on—and 500 11.1

por osit ya‘&@t b i spozecradivsydnt %4 of dwpbetvelupor e radi us
di stribu eyc: sur ace ‘“@3 m/go__ao t he™ cat{'yzysw Z and 5 was

determ n & 2.0, Boang € show Uiy percentage of the
pore. urﬁc ut@wnl, 39 uogeupm,as awlth a govam pore radiqus.

Of t he b >%0) casalsrsqqé i anet épsSO 8 57 - 55
1, 356, 27%% %iﬁ me 060 g wer e term ned by three

ation w1th catalyst repleni

differen Rl S the relauonsm gxaokresponcggﬁgo pore di arggt er 30 each used as

such |£ r@h‘rﬂwd‘é‘ The catalysts 3 4 5, 8,and - inte+~¥A has ‘begw cunul atively Method
t ?lfg hid S‘P‘H% 1f‘6r 100-200) ot t ed a functié® of the

urization

I i near shment The catalytsts 3,58 and 12 . 500 aver pore di ameter over

the rel e&tanhot &bﬁp%é&&ﬂ&t&ll&e | Relatidnstay ;. 4—x—pore volune t he

pore dj a ¥d'df fMereover, JorG owonom: Pletnbg = - X

pore ) iy ey e

50% of : 1 &gﬁmsuoa 13 A. Method 2: Read off from a graph
corrposedrelatmﬁlnp butama’eym la‘yt&fahe‘tbtal ow ng pore dirasiecer by neans @ a

conpl ?%ep YOB““e%ﬂhﬁé h’apbfysthe di fferent pethods. 40 radi us
distr 1} sm fod 1 131 A Gatgystihe pore di aneter range
of By na&lwd eatalﬁ{ NC&ofe@liiGs, i85 109, of pore volume from O to
1000 A, ifegmcretac mpedverymmme for th10 i—s—t—p—net—-na AHad-A—-the—vol une

|ncre?ﬁ Eﬂ [y eﬁg&a ation without cata- ¢ r v @—10 094 of t ¥4 pore volume, the
By ne £p Z

dmga process, Jorms A otient of3the pore yglume in-

For cat ablwonﬁolslzfs6 al dsemlﬁkgl,pmzez di amet @o—gg enent ancjst he correspondi ng

vg?%y%g MI%@‘/WW sur f ace

val ues a?'@ tstlh @dflﬁewhe,thtamet hod%%b; pore di anet er
intery g A p d as a fdniction of the |inear
By rret 1e ﬁye %@g&(,@e;ﬁ‘i anet epg0y@r the E,%rérret hod3: %g6[err].

50 rel evmuap@rmﬂdutm |; It gossmeen thatizizhe different methods
for the s'?: t“tf?“;P%onr VigP t<at def@+H0ni ng t hdlgore di aneter of the

cat al x@tﬁlz‘ﬂ)ls adopted for deter ere tfif L ve reacds particles lead to
W del y verpyand@i:Lesul ts. For a ITB.XI mum  200—s00 32 deterggning the

specific forly maamet elltrm(ep ad#omtltmdmﬁ Readsosf f from a lgnaph conposed of the
parti cl eﬁ“ﬁ‘ﬁ’ ;‘P;LPFE arr Eans of—a—conpl ete pore
out the me@afs dts Tagtégnt |mz/ 287 bution and in which
met hod 3B|asdt§$sld>w %percenmgeofthelﬁo%’ t he—pore-dianeter.range from (b) A
conpl et e¥oRFE\RIese ik \ ¢ Poxgm Fith o 1gived 0 t 01000 A for each pore volume out
of a Ni/RB7AMerrierr] catalyst havithighesaihres 4 pidct Wppere demef er t han 10%
of ticle dianmeter between 0.115 and 1.10. The 60 the pore volunme, the
~quotient of results of this sieve analysis are shown in the pore vol une
increnment and Table D. TABLE D

<




Particle Aver age Si eve No. di aneter,

particle Curmul ati ve (US nesh) nmm % bywei ght size, mMm
% by wei ght 16- 18 1.00 -1.19 1.0 110 1000 —-
18-~ 20 0.84 -1.00 2.3 0.92 99.0 20- 25

0.71 -0.84 3.5 0.77 96.7 25- 30 0.59 -0.71
5.2 . 0.65 93.2 30- 3 0.50 -0.59 ‘5.%5¢
0.55 88.0 35- 40 0.42 -0.50 6.6 0.46 A
82.5 40- 45 .4 0.35 -0.42 = 8.1B36.271- 0. 38 75.9 4% 780
0.297-0. 35 H—35- 67850~ - 250—0397
9.3 0. 2yere determmed by shrpe differeqt methods, () 210- O%Efmspmdmg 3;1‘3;

0. 23 = ey %"’%@"mm G20 mﬁmn

42.5 80-100 dritda . pore dxameterdecﬂﬂle

100- 120 0.125-0. 149 . élo 8 0. 13§r§1eevant %ﬁem&dgmgmw&m X
0.105-0. 125 3.3 4 porevgumgs 13 ”
V350,971 5 pore dstter= 9 8, P e T ssar e

particle dianmeter was 0.05-1 0 m*nand a speC|f|c I_nmaAdl anet er determ ned
by two di fferenmm&hodkad/\#ﬁ frbm acgfaph coppoztd xﬂg t%m&g@‘é‘gl E P LR ¢

both used in practice. by mesns of a complete lmre4 RS ‘

1 or 2, Method 1: cal cqﬁd‘é ‘%fmb anda,lﬁn?éh\%r --;-.m;.. 2: mﬁnbiéﬁhhaae,(h&t:a{hyrsﬁs is.

used the par tiocl es of EErom’I(E&i’lE)Oﬂ)fA, fdnwﬁgﬁnaful a . no distinct maximum in tighi ch
have a specific particl Gpaller; ghap E;E specific pore 4

diameter of [err] E&Jﬁ%‘?ﬁ@ﬂ‘] g ggc byl Qlafheres

di ameter = crement AneD ERRQEHIngS ﬂlu&laﬂ‘e uhdbyathy diffeentodetiddgi M

1-4, in whi chist he desulgkudinmesri iptervalshas deai eBi'@erbodV\l_tlﬁf’t%e use of the

catalyst in 70 in whi 6Atheformof a
suspensi on or an’ expan meﬁ: tﬁ@ﬁm meﬂmﬁ forA
process as claimed in aﬂypaslalamémcisa»emoﬂ’and d@mmnameep@te i ofl the ¢ c-
1-3, in whi cheot he desultphpmntmmdncms'e@eﬂh%l%ﬂfb“@dg Wldely o (ggﬁlzr %

out with the usegy, th%w t m oﬁ"ﬁ%& dse 55
graph conposed o‘%ﬁa S Uy 15%3’;‘ 9 h 3 &sbeofc&kapresaﬁgglzmans
of a conplete sieve |yﬁdluspdl$thhmble avwln@ am 03 fsingedeli ame of . anal ysi s
and in which #Por every f°’0‘h% s &&“Féﬁ“&%‘ﬁ&m

AL fa o/

7. A process as clalrreag o%hm "5 tide dismerer betweld ,
based on the in which gordeauh@hwq % 6 fesults af nhie die@Unalydd. ade shesvrg lirf of
the catalyst by recycte rpgreavob,lmspmeehandofT#chat al yst par- 80 sanple,

has been plotted cunu- ticles and the hyABIE®@ bon oil to be desul -
latively as a function of the |iksigle phurized by tl4<¥ tlon of . a dr|V| ng

force gener- average ﬂ% er & rel eya gas

instal l ati on present (ﬁwé 20 ]dmm %’B’}W‘gﬁg L on, e n:\rf|r~|e di -
reactor, the gas whi Ch6—p-l‘18VI des.oohd.ipas |iftl.Qneter |1510r ead 010p.0at’ the .
poi nt action and which substa tially consis of hy- 4,85 cor ondi ng
with 50% of the dro é— bei ngsfﬁ'flr%)duced f%gm out gl‘gge A ntoQ?(??al wei ght .
the lower part of theggasysliftoiznstasd ation,s.shile Forrrthis cabal yst the
followi ng particle di- gasthat is still pregent in ‘{;ellqwgﬂlnthe 25
aneter values are fouddb¥ the®dPrt%flent forth of bulfPes at R upper end
of the gas nethods. 30— 3 0.50 —0.59 5.5 0.95i fe ingsa lation is

separated fromthe suspen- 90 By net hod 1: 0.61 nmm
sion and passed outsi d8—t4#e refcd o059 i quid B nethod ¥ 0.22582mn

product being passed qytsjde thgsrepggor aftgy It isgspen thatgstde
different methods for dd'f_hzgdcat g] yst particles have been separated from 30

determ ning the partl odSe-iu anepep7-ed.33 he catdl the $Fpensi orf?ih one or
nore hydrocycl ones, %)ead 5%3“—(?1%73/ varybgg resuld s For dg-, which

separated particles ar rnedt
60— 70 0.210—0.250 8.9 0.23 51.4
70— 80 0.177—0.210 8.5 0.19 425
80—100 0.149—0.177 9.9 0.165 34.0
100—120 0.125—0.149 10.8 0.13 24.1

120—140  0.105-0.125  13.3 0.115 13.3




termning the speci.fic particle diameter (d) reactor through a long stand
pi pe (standﬂsl pes) of the particles of catalysts for use in carrying
connected to that hydrocyclone (those hydro- out the process of the present
i nvention cycleones), and the recycl ed/sul,pm,zyed I|qU| d 35 net hod 2 |s 9
used. SLreS}m raI|u uel || UCL weem 4 —t—ant—26-1-

VHAT VE CLAI M | §Of this catalyst the particle eglé 2 Capoe diaingter
claim5 or 6, 10 mﬁ@{g“”‘h&‘ﬁef‘%rmﬁe c§ al fﬂ {/ ﬁ@; " Qi gh, t he
desul phuri zat i onMetod ar rdahdancmhs [ifearr baage dy G wmcli eSda r@.sqgfnlaaa él

or .by passi né t meanh oftho foriplon oi | to be desyhich diape frspesificopardelry diageter ¢fotedl
vanadi-um and nickel  phurized toggther with % ﬁ;@&@ﬁ“@%d‘m&@nﬁent

above 30 ppnw and a Glaftick]diasehat tend, vertica bcs_ggoageéﬂwgat &l Y3t odeegt I N
t he upward content above 0.5% by weight, |nc1aimsc1h—4dhwmﬂimeﬂ¢sulplhﬁzdﬁmqw d

and gas velocity used 10 i ng ,the o at ic ﬂ&s@mystln 70
bei ng such that the catajgfnd_ i& eﬁﬁﬁr ﬂ%qr by 'Qﬁf’“f"t%éalor

is conti nuousl occupi e e ‘dxﬁilldﬁ&:aﬂiblb(i‘&pécs at-3| ﬁaﬂﬁc &eﬁﬂph 0L GaiedY
repl eni shed, Ign ch pP‘fﬁ | ar ger than t loet widi terwseodt thmeatamsmm fonded
45 a catal yst et miz‘i"ﬁ

i ﬁ gnd| kpd Iae e 5
vol ume above 0.30 m/g hﬁaﬁ q, lf%fl%smﬁ %39? desoq‘ ? Bne
of clains 110 Pf which pmemwsmrfacdimnhg ¥ esemtA p:rocem;oscsecﬂauneii- ,clalmlil 5wt 6;h
t he desul phur’rzat i on i scgEssy § {‘Pﬁépgﬁe}@ g’ewhl eiealm@zmoandcunedjvbmch

mﬁgﬁ 3]

s th the use of the li’
spe€ific pore di- of alaﬂﬁlylaﬂgﬁhaﬂnoﬁﬂehﬁwﬁng%i%y@byﬂﬁ gﬁeﬁﬁn
45 x dlerr] 90 10. A pr%}’e@ssdlmmlthcemlevant amyd bne httdnsMﬁmx thel n
which d is the specifi cSFaffFupe Do pagide d-  sagse the g2n @?PV{dFFaﬂwtghﬁehft
desul- 115 dianeter in onaﬁﬁ colftﬂe ﬁﬁﬁ% cﬁjﬁfdgf y- 85
carried out with the usetabiveigt determ ned rgsemﬂhgumaho od

catal yst in tge f Bor rehis G‘Fﬂlﬁt ‘#B"ﬂstgnm - heasethsn i) el pne@nt m the hqmd in the
B P¥ ﬂﬁgﬂl

catal yst particl rmyjof bubbles at th

claimed in cl ai Bylmetton 1Mm%arreter of éﬁﬁ‘l‘smu o “‘Esﬂfe oL m.LT":}1 'tﬁ%
particles of V\hlﬂyhmhlmde? 02211m1nA process as glplass c&tsfﬂlb%e&éacébﬁafteﬂo a

speci fic par tgycl ItdF nata,lm pepticiel bave] besy #MM| on

is carried out {ﬁ ﬁ’u@ *Hoc ifgjs&pg‘;"e? %a ‘é’t;sgf o

novi ng cat al yst ingi me w]sacmh phxﬁhc dddtent (a)a pa§ 0

case the catal y®f ﬂb@ﬁ“?lﬁ\ﬁésatﬂméxvg}'%éla cgroying  6@nneptd mthhlahyéroa'cls
i

particle di argst &, d1° ml Y| e’GWP’é%‘ct Elogesy, P&%dbgpphed iofl)qmd
1, 356, 271 WHAT Wh GLAIM IS:— g P %ﬁ Fhe 109

part i cl e di anmet erl.viagprocs B5-the. &tamnir almﬂ'ochs@peinl vfrhldh RO eulghdiBRiboe fis Al gt ned

by two different: "vﬁﬁ“tﬁl xbyd wng]tbtdlymord{nbm e dewle
both used in 4or 44 mmg%mgam andml&g Ppelice ai m

ve 30 ppm
1 or 2, Method bomuanlsbue 20550 B Wb ey wHdr ADmab, SEe bl 2 v LSS i s
used t he parti c [duzingothe Spergtiom rthe @hlwhyemtrmul la:mg such that the catalyst bed expands andl\lhl ch

have a specific ization hi Bt fleast pig¥
gt er of 4501 cdidlyst %s rep : edcl Ohmh ?’bﬁ BF o B‘f‘%iﬁ r“°“‘°x1’f“€lﬁ']
5. A process as a(pbralvotmdeabnv nﬂf@lasfthanllwgrrs 3! - & protels 26/01hi6Bd fnhBy one of claims 110
desul phuri zat i ofif Jraic g Wtf sel-o‘ls 11! Whickc te désylghurization #Garried
which [err] and,';{fi'e e :’? SSHE 96 HS i RS 2 Fie form
expanded bed: 50paih&é10dp)3 r&fmtnﬁﬁ °geST1(1 A 2B Icffnfed Sin Om Coﬂiﬂfmd
in any one of chkal4dsdahih wrm dssrduh Isr&sﬁc qaaxttel Odlaémsr e,spese-4 inl wllich | Itliht
desul phur| zati O a{ngterc r g whlchdandpare atjo n1s carned out w1ththeuseofthe
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