:e3e, | i pB>6t TFXSANNEX New process for the honmbgenous | oading of solid
Jparticle into a chanber 'This invention relates to a ne K Eiz faor th
LRBINEX: s
|

honogenous | oadi ng of solid particles into a chanber. Thi | at s
nore specifically to the filling of chem cal or el ectrochemeat—0
petrochem cal type reactors with solid particles is a divided state, that
may be in the formg, b ] ' maRELL E5 S {cks, or other
shapes but all rergf? éw@%ﬁﬁﬂ*ﬁ@%@%g’?‘&%‘g&‘ﬁa’gﬁ%&%’ cr'r'aiél'g)/&narrlaI y be
nol ecul ar sl aves or solid gains of catalyst, usually extruded, either

irregular in shape or i nhihvedtok Rlads 10866 profiss 190 HR-hoRbgehdlh ldebiBp f solid Whose
di nensi ons vary, asrgt.?%lk{tga e, froma fewtenths of a mllineter to a few
iS

I
centimetera It is £ [ p?e(r:'ation in particular that we will refer in

the renminder of this dedBisipescsn relatse moreosresifically Wethef Sfing ¢fn chefndeal rfyent i on
natural ly applies bietwbliemicatngli 6 Gotfrbhemitnt 1@icRitos YW s6)id pRaEIEs i€ b Bivided stato,

chanmber. It is kno ! C i ield
when its catal yti c%&égﬁgﬁ%gﬁg{ﬁgﬁ%@&h%gdeﬁ’m%éﬁ%%g‘rmc/’a%ae%o eglg Ia}e‘. Thin
honpgenei ty, whi chrelisgly seddnis of sinplicity and efficiency, nust be

obt ai ned during the | oadhag patidecndf neinke e adoddeylat sioveBbrenlid braja 96 tdbdlgt, t 0

guarantee a unifor GRS . ri,Qus LSt
grains and the qugglu %aot_l'%ﬁmﬁg@%gﬁﬁ?ﬁgﬁgﬁgﬁa%%rg?oé%%e%ﬂ%%?hs for
the latter. Today' svhmsdemwmwam&mﬂvbamQ fwttppdy of comilimdterjte 2| fowdi ng
the reactor's fixededipeterdsSi Ng X fl exi ble tube, still called "sleeve" or
"sock', frixomthe termgsock..l I-Ng. . Or US) kets filled, wth,

catal yst) whose conter,lt_ét igfoetgié ugagg'ggip\?gwuﬁ%‘ggégﬂﬁﬁﬁ)mt%‘lem%ﬁ8’“{?hrough
the Bol e of the upfEF iRy butdhepreess psspfierh it B puentigrnsbanlly sapficsdeltheiondivgsfe” or
"filling hole"). Thesthemepdmgatidiciaddiambahar ges | ads done in a

poi nt-to-poi nt manner nyf. al [ ] . ti f
sl opes and tale' on the I‘é‘ﬂfﬁ*ogvggﬁf)fﬁ?ﬁgﬁggﬁ]%%%%g &o%_g%ﬁ%@&%i%gri ous
directions of the &esindeadsidn et Roragaoromyorositiee This homegeneipienhids frhey
hnﬂlrrfal Iong sai FI sl omamegfai:ﬁ;bhlﬁﬁy ijﬁteﬂcﬁbdy}’mh?@ﬂo&ﬂnh‘ daeii:ﬁ{gqgellwaiﬁgi ‘sgssetoha{f_ arg
arnful to tile pr r ratio the reactor ndee refixe
pat hs, foll owed by%{}ﬁgt'lry%&l’g?r?sgig%tt?&?r&ﬁegsac? .nuﬁ%bggﬁsé%@pﬁag%wgﬂ t he
‘catal ytic bed, becawiss epfalshimripsaid SwmlipHid ranion medivm, wihinft cteating peefrmedpatityet ween
t he catal yst grai ngritfeusted. oaded. Consequently, the contact of the liquid

with the various cataly r.aj ti.on, of. i d contact)
decrease and lead to ansfliton‘ 5%%&@2%2%%&%%%%&%%?@“? h%{mélrﬁeﬁgf@%“tso an
obvi ous deacti vat i dHebbediusiae gAsilie|tubeastll) spllgd i siseye’s or apckhaljan e emiciseskn f ar
sorma time that) tol@éhggedt usioibtckpe GiMdoGh @BGet BRREE@RS mR GLRMASGl) Pired

honogenity o~ s cat i I e art, use | pgdi ng
process that is not“?{’) gé%“%ﬁ%ﬁ%aﬁ}h%ﬁ%%%%gfﬁo%‘s"ﬁ?it‘bm@%&%\%ﬁgt he
entire section of {HERMEMEHngBAPR | oaded, sinilar to rain. This
distributian of solid pdamtdechetiediiisddg charfedilaablls e f & PGibit-tb-PoikkStidbhéryin @R I'i ed
out using unit: pl . ' i i vice..sad . .
conprised, fnr exa%ﬁg'gf;%P@%@ﬁﬁ%%%ﬁ@?%ﬁ?%ﬁ?@??. utquﬁ%?)q‘bem
particles using a d@ftd Thuge effect) as described in thie US patent A-3 804
273 ) or using static elenents) auto which the catalyst grains fall and id
~~ whose direction air is sonetines bl ow sideways, as outlined ~, the US
patent A-4 091 019. other types v equi pnment have al so been suggested i~
order to obtain an overall honobgonous distribution aver the entire surface
of the bed to be | oaded, Fax exanple iu FR A-2 319 427 and,

its DirAl.-198 35 693. The applicant has patented a process mmmﬁmlmmmmwy
for -the uniformdistributon of a :solid in divided forminto a Ghasber,
which ire nanely the object of EP-A-007 854 and EP-A-116 246 as well as
EP-A-769 45:Z. Unfortunately, if all these |oading pr ocessezﬂwmwm
grouped under the |l ane "dense | oadi ngs" have a tendency to | l “ﬁ”mm'
honogeneity of the catalytic mass, they .al;~o favor irt consi dejpgabhe
proportions a gain in the density of the load itself" This g~ in density
may be greater than 10 % even. 20% when a nethod of 2

1




dense loading is used instead of the nethod cabled "the sleeve". 'The
result is inevitably that the spaces between the catalyst grains, in which
the reactor's reaction fluid nust circulate, are smaller, which increases
the difference in pressure between the input arid tire output of the | oad
to be treated in the reactor, where said difference is called AP of |oss of
Toad of the reactor. However, it tonms out that in sone cases and fox sone

processes, the industrial eatrepreneur tr , j R

i mpr oved honngeneT“f‘?“”d’f“’?’f’fg“%é‘F lﬁff"lcdﬁge“cﬁ .f’g%%éf%g dv‘ingst{%g%% lloltglrbﬁg

subj ected to the saticiopese tajus natiyally 1¢ad schetstogemaibies that arg humfud todthesropey rsuing
her/hi's work im tBiesiibd Stkb redcidr. GneRB) beferted pafis ftliivied B the tinad reattion shasgssi bl e

t btain thi sulf by distrihuti .t i ! b
| oaded over s 11 qlFtteait Rt i 45 s0als of € inddh ek BARRade 0 DS
particles, where taes bwerndlic sstalysti getinsshys doadedy Sompespentyy B fomtart o fediapidqyi 4.

The applicant hasylgge edio aiasQ Graind,ab wellisthotratiéood bdid @nalt, deppme aiglitads

| oadi ngs, neaning ~.a C r. that. o i REP@S Sderali e
increase in the | 6?8“ﬁg"ﬂgi&?‘g‘%?lﬁ%&%mHai%ﬁg@&??onaﬁg%@%ug tie iregﬁfg‘h
velocity of 'the gailvismassrid therefore to their inpact energy when they

arrive pll the bed bei g Hat€8lso MWDo sdnfadinn thef, t6 cddfect)titis] probleng lasd théreforzi d

grains in the catal yti ed. Therefare: .it ear i -] qui d
as an, internedia ‘?"8%?’ TRORFOES; ’ﬁtﬁr“’vbé?g%{)’f%éﬁltd | %“%ﬁ%’gu r%glbtt?nggr esol ve
i xt a. sinple way prdoss thattisme lpngaipointroppint iverahendistyibuted ayerthesopiresertipnef ther  t he
grains and that Ofydfie th BEfoRRS Kinkilr J S4NE Thi¥ distiBRioR bIYoBA partivhs adiieiainiie t hi s

invention is a progess for homgenqus | oadi of sol. j-C| j S

di ani b~) charact er’%%ﬁ“f‘ﬁﬁ Fﬁggg%%ﬁgﬁ%oge??%%ﬁg{ i % a‘fs;fﬁ#l’ %{dgart :
with a liquid, andomprised, tfracxamblecoffd wigtinf cmsy for @ Esriutien elipastides Pirg 3he
cﬂanber IS dihvi de@;nutiﬂmffﬂ&.sﬁsr&féﬁ&@% mumsapﬁ@ﬁrmggwmh GrEU3INE fstatic dengABLOUS
phase over the surface., sai i gui wi § hi- i Ch.. arti ve
downward by means B ‘gl?‘g\/}hff“ F&F?&?&“ %dt ?eﬁmgd%(}ne% gsr{?l}nﬁgxhés?g% bed. A
first advantage ofsideweys.s owlined iorthelS patent Ad 08bP0cObatypeyef epyinragst Rey alpas

therefbre 1o obt aiupORQEERIRGRRE) baidkn bieANHok0R ol ekinibckhau! té BaFeasi ng
the 3 ,density o t he Ioge':1 'b)glfe v el U Ilgng};}?g tal}§4 e(ag at e‘@ﬂ:iﬂ Iﬁ t he
grains fall into t3HEBF PP & tP %%?"B’P@-P R @? REF 5 0f "t hem

i npact, and thus fREat-12833 68%.eation of sufficiently significant voids

between the grains and, pyeRpfiminehes pitted s pfosdafdni 8 Uevite #r R undorlAstriBitiB ANt act

o eyed patha. ¢ 1 oRLBAGHAL B M e b Hep it of B A haaihe = 0
second advant age aEP-8d6 246ms weli as EPiAe76PAG%ent i on is the possibility of

| oading grams, tanmely cgi@luhbls, ir M théle RadiGRoctsR0iHid Gp8 @t dieinh@a gt h,
for exanple extrudates i~a the fonr1of pé%ﬁn@ers whal e .l .ength.i s severa
times greater than dfwelopdingeaage aiendepqyfo ingrpase hehymosseify ébter‘fgtf%ﬁm’is% # eat er
then 5 ~ millimet ed® fovor in@braiderhisle praporticasetainrip tb densipradshie aad éheif. This galn in
mllipaeter. indeeg,. Gk =T ncy to break wheat
“the dense | oaded gggrﬁgﬁiﬁbo dggggggﬂéﬁﬁgggﬂgﬁgnﬁﬁgﬁgaggainst each ot her)
during their inpact upon arriving on the catslytic bed. Indeed, the liduid
phase used is the process as et ortlx in the invention limts said striking
energy ors the bed) which is thve cause of ~aua breal oige while al so
deor easi ng the phenonmenon of attrition between ~e latter, thus xeduc'vng
the quantity of catalyst fine6 or dust.fornmed during tho |oading of the
catalyst, A third advantage of the process as set forth in the invention is
| icked to the decrease of the gaseous volune in the reac,~or doe to the
presence of the liquid itn a quantity that is nore or leas significant:
Sal e decreases may be a favoutsble elenent for inplenting the |oading
process in th,e caqg~ where the particles, nanely the catal yst, show a
chem cal reactivity with the |oading gds, for exanple the air's oxygen. It
Gain also be sn inportant econonm c factor, because of the | esser quantity
‘of gas that needs fry be introduced ~to the reactor, when it Involves a
tare opt inert gas, such as frs exanple argon or nitrogen. .Al types o
liquids as mall as heir mxtures may therefgre be used in inplenenting floe
process that is the object ~f the uav4ation, provided that fb,e catalyst
grains that arrive at the upper level of the liquid may freely pass through
said liquid up to the surface of the catalytic bed. 4 ~'Ete man of tlae
$tt will therefore choose a liquid ar a mxture of liqusds that sure
physically and chemically conpatible with each other, es well as with the
nature of t3te particles to be | oaded) whose constitution and
physi co-chem cal characteristics, such as for exanple density and

e o e I




i ntended for specific processes, such as far exanple isonerization
.catalysts for ligb:t gasolines in an oil refinery. Al nethods of dense

| oadi ng i nplenented in the traditional way, neat~g whose grain distribution
device allows for a honogenous distribution~ of the graip~4 all along tire
transversal section of flee reactor or ~e chanber to be | oaded) ever the
surface of a liquid, err likely to be used maccvrdanso with the
invention:, In particular when the reactor mast be | oaded pup to its upper
part nould use devices that can crests a honobgenous rain in the smal

gaseous space avai A'mllﬁdﬁé/.ﬁﬁseﬁﬁ@teidiuﬂhﬁﬂe@&%%g“@%ﬁe&,fﬁv t he | oadi ng.

Advant ageously, rotary devices that can spr uhdo the effect of the
vif rotation in the hi gleSt®pineviishly thabthe paces betwasy the catalyst eraiss, ihwhith thhie
transversal secti OfReor's resetion fluid must kkculalen gre smater, t WitchNAReRQ)| Be Siferbick lid NO

hol e | evel arr anggglessinieviees thb i{tsahdhrouftﬁﬁ ' ' ef er abl wil |
use the device de%gzhﬂﬁ%%&%éﬁ’%k' 7065\% %ﬁ%?fgtt??g%ﬁ\é?\%ﬁggﬁ%gl@fﬁgﬁaﬁ% hi s

devi ce includes a nobile axis. o ik Bepeeoef | ect or el ement s, each
shaped like a vertical Bewexs, it twnsosttthat i oms icksksind flsen@proaigLtle Housd@l | OUS

I I d articulgk ' e the effect of th
ceut i f ugal aicg?“s% msgj"é%‘?%%‘%“ﬁf’?ﬁ?ﬁ%?‘“ﬁ%ﬁ“‘-'i%%“"ﬁ“g?’f 4% sl B 9rade of

a rubbery matter a WHRGUHREAE G Rc e to thednppnse i lopsof loadefdlit reagion0, ~y | ess
than 200 rotations per Inpwsieg hawids worke inohinkidiy; teapgioind bl hattad doRiste PET
Taxock. t ogether koot Gl byleiialfy d BT ot conble 6B Sl pyfp i’
phenonenagt hat L\g{'}aﬁ %edt%?a"i(%%@@f P9, fompatiple with said particles, wherg thededref pagisles he
~"icc may he put -s@psyoimed witfin sesldigndnner le~' ~ti with the maa hole) or

| onered unto the react ophe?ﬁgcfﬂggggme@ga&ggg%% 'tﬁﬂﬁgg?@?”ﬁa dnme as

the catal ytic bed l]rgiur.l n ad rse. other -~ 10n
CaAn L

i ng,
devi ces can al so ba used S Wé@ﬂ%@%‘“ﬂ%%@ﬁ@b%“&ﬁbﬁi@%@ﬂvlmgmﬂmmi on
device is coul pri umosiikely livked td therften fullaviasityd e iaisb@hnit Teffofe @ 44T iBfact R A 2

‘721 904. Q  \Var icpasy bR ey Qfive Y ¢ ofnb Gl el wapaded using tine
process that is ttge‘d%’b%'. ect thg‘l?‘gegﬁt{%’gﬁﬁ%%&% "B & Prefpisd pagle of

cylinders, pelletsy& “RKd 1§ beq. Yhgretorey it 3apears |enb &y usipg zakinpidy st er
shapes whose vari diigmetlisnensidorsaid llfvelodey,dt if goasiblemt-islvainTidnpld Wl Sof di0 2 few

centiuo~etets. It pmldn@f&ieﬁﬂo%&%%di&{bﬁ&dﬂi%fﬁx_' ﬁ%%h%é‘i%%hgve r24£$_ cont act

mass grains for the nee[?ls @I éh ,ch%m,ca , orl ustri es.
Qt her types of solid partteielye thi Snventip 5 &) irress ifor diowsogeaads ddsdingofand

. requiring a botri dyémetisled intadicmmpbirntheraderiziabinther said chumbaris S10] 1 Rad G Jsed:
‘l'ine process Bs sgthafiqid And W/ iat 8o 5 4 D7 r .the | oading of
particles with a @{g@@%@; taxi}to t he aié\é“ﬁiélgﬁ‘kﬁ‘fd&?a?e@%%’éég%f‘ C{’]‘ﬂ%el‘:"rtﬁl@‘hort
residence time tart the Lattears s B3 Biepp dhasy A< fepurdgaef said liquidt he

l'i dui d nO. vdiutr r)“thiﬂl“éwhéuwﬁ@@nmhw“mwbbymwv{tyamays&hgwmet h the
nature of the par tir@in@s fixddibed)i d i npregnati ons can al so be made on said
catal yst grans) prior to.being |oaded into the reactor) where said liquid
can be of the sane nurﬁﬁ’ﬁ‘ﬁvé‘g‘?ﬁi?megﬁ‘?"?ﬁ‘Pﬁté(ﬂlqobjeﬁthéﬂlp,invmﬁosismeﬁ:reto
chenical ly and phyiie asod homagenmity ofifhecformied bed) Withohidreddigaient s known to the
man of ‘the art, such as for exanple liquid Flows in the formof sprays are
t hen necesssry upstream Fromthe distribution, to break the grain
aggregates and carry themthrough tie distribution device using a rain
effort. The attached draw ngs represent a non restrictive manner of

i npl ementing tire process as set forth tai the invention and results of
conparative exanples that will be described hereafter. About tire draw ngs;
li figuret is a schematic view of a chanmber during | oading using the
process as S~yt forth in the uavaO.tio;tt; Figuro 2 is a schematic view of
a c~nbei' prior to loading; - Figure ~is a schematic view of tie ~. ~
cb~8atber after loading; -Figcrres b, 5 and 6 ere repr~enta~tl gq~s of photos
of the surface of tire catalytic bed niter successive |oadings of the sane
catal yst grains) using the process called "sl eeve" under gaseous

.~ atnosphere, after a |oading under the sane conditions as prer~iausly
nmentioned,. but replacing the sloaye with a dease | oading device and |astly
following a loading in liquid, as set oxt Wi xf, thp i nvanti am respecai vely.
Figure 1 xeQxe9etlts a chanber t) ~ for exanple a Chem cal reaetdr, whose
di anmeter slid height may reach several neters, ~ vvkticb~ the rstalytic bed
6). whoso mass is supported un rite reactor 1 by inert beads 7, is being

| oaded. As set forth inn the iunventiom a liquid 2) for exanple water, is
arranged over said bed. Over said |liquid, the gaseous phase eau ba
conprised o various gases, nanely air. 'file catalyst grains xre

.. o o e R



figure 3. T he previously described .device conprised of deflectors nmakes
.0t possible, through nts small overall dinmensions, to be operational event

i the maximum |l evel of liquid 9 is very close to the upper extrenmty of the
reactor. In figure 4, we see the aspect of the atalytic bed surface,
following loading with a fooling sleeve, which nakes it possible to
distribute the catalyst rai ns aver the surface of tho bed, at best in a

poi nt to-poi nt manf < jegdfydands frelipifinedbassperd Movhish hsemins dall inte thedineid. gir ai ns
are distributed r arhjpﬁnme ©lichit dicenEigy GEheTiRpdct, @id mmdmdmmememem

CUTEr OUS AN, LR Rl R4 6ERMRL Dol 8 5 SATPLIA LBl o e 2

to an inconplete al’teem eal reaction and not
dense. do the ot heritthBera paspage pf e reactia) hWbe%ﬁai wah%crsmmcprefw@ry
much grouped togethmmndra@bgwcuﬁetmnommvwbrab[e space therefore the

voi ds between the par4i CA&% e ,{%g?&/“csfgp{ﬁllm Ttge e Ioad| q’géi%““ d out

for this test nmade it p055| Peat or

dense nanner, maan|‘31“\"@“’\/&"{'?%5'&ﬂ Yﬁf’rﬁ‘ﬁ?’%&&%ﬂ“@t%ﬁ@@ fqli %Wleﬁé&@{*%n
| i qui d) but | eavi Ngn tertyrmf @\oylinders ehosk dangth Heseharal timies gruitetmnhéixfdxin&uhlfmqw d

~ Wb, zrb loads to str, h ”':Eiﬁ:mteaﬁ e 0 [ a b,
we gee the aspect 6?&%#%9:1[1 ag’fét % &Eﬂﬁs%{;t gl yt| C éﬂ%}e’th& di &%‘; °F(;f t he

sane catal yst as twatmergﬁﬂytaﬂmpﬁg Ipdgad, thegs pigiged Efﬁ’é&i‘iat'fgfs‘mdmwfw{? ® i ed

out usitag the pr ochia&naskoasmtgrfuﬁluﬁdkuﬂeotdmm phef UinbaR RgailiDORt ier) dirigy thdnq Ui d.

The grains ire distg BSHE; g@gﬁg [ ol e event
spaces ere distribut roun gral ng&%‘rwg‘\fr 98@“’%‘%?&%% hE

mol ocul es t hat makdetfprt Wéher’éaﬁ:‘ti?ndﬁmﬁ spif ikiag paseay on thecbed whichis Sl aivist bty of
nmeeting the sane quﬁmbrwﬁvmmlm&ﬁwmwa&mrmmsmed&\émbedusby t he

presence of prefer eV, Ci ~t row
nde easier by a presgnﬁbﬁﬁ"womﬁréﬁ&gw&ﬁg&mgﬁ%n °l°giﬂ}§°2§w

di stributed around the ot 4iisd8dvantage; of ghej rrocess 8% peb fasth ti the faviention és Krkred uebq red
chauf cal 1 eact i on. deiriass bislpngnis SolRNTRORA Rafor 8 HIEE SRReendd T R AERI B

provi ded bel ow axe t Iu r at entlon Imt it in
any way. Exanple 1 eeté’g?#gs Sésst%%?p%ﬁqgwé?f“rﬂﬂ gY"ﬁ'%gfq%ﬁrfgﬁ ory
usi ng the sane cat eﬂ“?l@“‘t‘%@? laﬂﬂsamehnwmmemmmﬁnm@mm re as
fol l ow, - di azuet ersheivichmiales! reacthay@hﬁﬂx&t%&ﬁng‘@@fmm I‘e@ie?alrrYssoky Qpcvfn% the

tests s CO”DHSedb@ﬁﬁgkéaég%e&kM%W’B%&égf&ﬁ% b of s AL T © 1Y

extrudat es whose avera I nensi ons ar
di ameter: 3 mt. r dRtropuced mipdhereactat, y@miusvo!vemmmatm Sl!qhadfOtmalhuguay)
meaning in a gaseousnigbgse (gj ~), u5| ng a sleeve conprised of a flexible
tube with a di aneter of esrrebatch of catalyst is |oaded
.inn the air using tbho dlé{ gpf)s‘ufl Oﬂ"‘dde‘{ﬂ‘("{" g“ﬁfé’hé‘l“?ﬁaﬁ e derrh ef f ect
(dense | oading), mEBRPFRRHRGEBE BIresy Gatiis @mweqmammmmmm theé ertalygr al
with several |evel rafs tafarfivea5thaGipaRvaIbf B iiguiy @by ﬁéaiy?msila@ mﬁua%
se height

novenmentt. est 3 Pry °%W09°ﬁﬁﬁ?3'g§ﬁebeﬁe added a vol une of wa
at

is 100 nmin the co dt o catal yst |sIoadedintothis
liquid with a distribution devise that is identical to the one used in Trst
z) rng flavoring a dense |oad, as set forth iz~ the inventican. The results
obtained era su~arizea in Table 1 below_ 14




aT. ble 1 Test !Test 2'ftst

3Leadi ngDaaseMet hodSl eeveloadl t| gLl quid_. medi umAir. A, irwater~Cl $~I t

Dwat er aol oo m-, | eaded46, 39 kg46, 39 kg46, 391sgcatal yst - ..Denusity oftba
catutyti a4, 780, 900, 77St ate ot b~eSec ~;lguro 49oe figure 5See figure
6catal ytic bed W see that the density of the catal ytic~ic nass obtai ned)

vm'thadensetypeloadl d.in Test .S greater, t he whol e
by 15 aYo than butt obt “gg’ E'éé{’dﬁ\ﬁ“féﬁe ﬁ%@gﬁag'ﬁ%étﬂ‘g&”f)
Loading in a |iqui wwiMNQ%MmehUevlmamomhemms sty the @atare of that used
for too dense |0adhﬂﬂclés“t'@$et102&d vihgde cmsamhdn%ai?m@&mku'cﬂmwﬁsd&\é%tdson

makts it possible {0 |f|c ntI feduce t se val ue i,s
consi derably cl ose% to % 955, “ﬁ(??’“d’e rl’f’n s+%§9gmﬁﬁéd? ccautions

' Therefore, when UWW@IQOIOMSSM&U wOfﬁ@kmwMeenerdMIpmmlemeobt ain
a dense type | oadi ﬂ@ndﬁeﬁ:guﬁh‘alxﬁpbimerm Rydr & bén! ﬂwﬂﬂr&k%«f br apssi bl e

to S|gn|f|cantlyre t e jncre e|n |t f th ata

i nherent to this t3 g Bqauffuﬁ f‘ﬁé""?‘?"é’ﬂ’ﬂ 3 LT "@"@hl ch
are representati onsllbﬂsomqmeés*’%Ww#mmtﬁae@ome toldinge at al yt| ¢ bed obt ai ned
i ~a each pf the above Iqadmﬁﬂaaﬁaeafw%olﬁ%ﬁ&lb,%mtﬂe &aﬁ%@&@&ﬁs&das set

forth hl the inventi reduci cat tic
mass to a val ue atongmf 5 mlts%f%ﬁgﬁ\ﬁbﬁﬁdf‘ﬁ'e %%Vg fwf“f'tém %8“‘@6 si bl e
to obtain a rmstly%ﬁd@@hW@ﬁ!ﬁbdﬁG@mﬁh@u@W&ﬂzsw%ot')ﬁlhyaﬂtlm dense
type | oading in ai bed &owéler, wruoem&mc HUACH thd fRackP WateS bided b the Gflacki
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10968& () - 109%6&' () - L10YB& 0‘3 set W/Bc@e’(")"ﬂ@f@%‘&mﬂ y,hfor example water, is arranged over said
bed. Over said liquid, the gasecus phase can be comprised of various gases, namely air.
The catalyst grains are continuously introduged into the upper part of the reactor, for
example through a feeding sieve 3, then fall onto a distribution device 50 as to later
obtain a homogenous distribution of said grains in the reactor 1.
The dovice represented and used {n a prefered way, commercially called
“Densicat”, {8 described in detail in EP-A-0 769 462, Suid device is comprised of rubber
flexible deflectors, integral with several levels of a mobile axis, whose rotation speed is
variable, to adjust the quality of the loading. The deflectors move further and further
awsy from the mobile axis as the rotation speed of the latter increases, where said speed
can resch more than a hundred rotations per minute. The grains of catalyst, after falling
onto said rotation deflectors, are dispersed like rain in the gaseous phase over the entire
transversal scotion of the reactor, sbove the surface of the liquid 5. The fall velocity of
the grains passing through the iquid 2 is then slowed down, thus making it possible to
reduce the grains’ striking energy when the lgtter come into contact With the surface of
the catalytic bed 6. Thanks to this decrease ip cocrgy, the grains can settle more softly
and in & more homogenous manner on the cafalytic bed, without grouping together, thus
creating sven spaces between thew, reducing Fy a3 much the density of the loading.
It is impartant to make surs that, duﬁng the loading, the height of the liquid over
the catalytic bed remains at least at its
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through its small overall dimensions, to be gperational even if the maximum. level of
liquid 9 is very close to the upper extremity of the reactor.

In figure 4, we see the aspect of the gatalytic bed surface, following loading with
a feeding sleeve, which makes it possible to 4WMte the catalyst grains over the surface
of the bed, at best in a point-to-point mzmper and using human means, The spaces
between the grains are distributed randomly and the grains are aot packed down, offering
numerous aad important preferred paths for the reaction liquid, that lead to an incomplete
chemical reaction. The loading is not homogenous and not dense.

On the other band, in figure 5, the catalyst grains are very much grouped
together and toke up the maximum available space therefore the voids between the
particles are very small. The dense loading qarried out for this test made it possible to
load the reactor in & homogenous mnd dense mepmer, meaning with 8 maximum of
catalyst grains in the reaction liquid, but leaying very few spaces for the free circulation
of the liquid which leads to strong losses of charges inside the reactor.

In figure 6, we see the aspect of the surface of the catalytic bed aftet Joading of
the same catalyst ag that used for the two previous loadings, but now carried out using the
process as set forth in the itvention, weaning in a liquid The grains are distributed in 2
homogenous manner and on the whols even spaces fre distributed around the grains.
Therefore, on the whole the molecules that make up the reaction liquid bave the same
probability of meeting the same quantity of citalyst grains, without being deviated by the
presence of preferred paths. This results in an even and sufficient flow, made easier by a
presence that is also
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optimize the desired chemical reaction. The loading is homogenous and dense.

The examples provided below are {ptended to illustrate the invention and not
Timit it in any way. '

Example 1

Three series of tests were carried out in a laboratory using the same catalyst,
over a transparent colummn, whose dimensions jre as follow:

- diameter 440 mm, :

- height 1000 mm.

The catalyst used for the tests is comprised mainly of alumina and presents itself
in the form of dry extrudates whoss average dimensions are as follows:

- length: 5 mu, |

« diameter: 3 mm.

Test)
The catalyst is loaded in the traditional way, meaning in a gaseous phase (air),
using a sleeve comprised of a flexible tube with a dizmeter of 10 cm,

Test2

The same batch of catalyst is loaded in the air using the distribution device with
a Densicat type rain effect (dense loading), meaning including flexible rubber deflectors,
integral with several levels of o axis animated by a varlable speed rotation movemext.

Test 3

Prior to loading, we added & volume of water whose height is 100 mm in the
column.

The same butch of catalyst is loaded into this liquid with w distribution device

that is identical to the one used in Test 2, megning favoring a dense load, as set forth in
the invention.

The results obtained are summarized io. Table 1 below.

10
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Test ) Test 2 Test 3
Loading Dense
Method Sleave Loading Liquid
Loading
medium Air Air Water
Height of
Water ¢ 0 100 mm
Quantity of
loeded 46,39 kg 46,39 kg 46,39kg
catalyst
Demsity of
| the catalytic 0,78 0,90 0,77
bed (tm®) '
State of the See Figure 4 Yee figure 5 See figure 6
catalytic bed

We see that the density of the catalytic mass obtained, with & dense type loading
method in air (Test 2), is greater an the whola by 15 % than that obtained by loading with
a sleeve in air (Test 1).

Loading in a liquid (Test 3). carried out using the same device as that used for
the dense loading (Test 2), but in & liquid, as set forth in the invention, makes jt possiblo
to significantly reduce the density whose yalue is considerably closer to the value
recorded with a sleeve loading. Therefore, When using the procss as set forth in the

- inveation, we obtain a dense typa loading lq which the presencs of the liquid makes it

posgible to significantly reduce the increass 'in density of the catalytic mass inherent to
this type of loading.

When checking figures 4, 5 and 6, which are representations of photos of the
surface of the catajytic bed obtained in each of the above loading tests, we see that the
loading process as set forth in the invention, while reducing the density of the

11
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catalytic mess to a value close to that obtained with the sleeve, it is also possible to obtain
a mostly homogenous distribution of the grains, as only the dense type loadings in air can
do currently, which, in countexpart, led to a significant increase in the density of the load.

Therefore, the process as wet forth in the invention provides a solution to the
problem ceused when obtaining a homogmcius distribution that usvally results from a
dense type loading, but whose density of the loaded mass here is for the most part
identical to the density recorded with a sleeve type distribution,

ampie
The above-mentjomed tests are done over, but, in Test 3, the liquid has been
replaced with an aquecus ethylene-glycol solution with a viscosity that is 17 to 18 times
higher than that of water, to study the influsnos of the viseosity of the liquid being used.
The results obtained are shown in Table 2 below.

A |

10%

Table2
1 2 3
Method of Dense ]
loading Sleeve loading Liquid
Loading Water +
medium Alr Air ethylene-
glycol
“Height of the
liquid 0 0 100 i
Quantity of '
loaded 45,27kg 4527 kg 45,27 kg
catalyst
Density of .
the catajytic 0,78 0,90 0,79
bed (m?)

We see that 8 greater liquid viscosity has no affect on the results obtained and that the
process as set forth in the invention doos not

12
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downward by mesns of gravity to settle and form z fixed bed.

2. Process as set forth in claim 1, characterized in that the liquid phase (2) is conaprised of
a liquid or a mixture of liquids physically and chemically compatible with the chemlcal nature of
the solid particles. -

3. Process as set forth in any one of claims 1 t'hrough 2, characterized in that, throughout
the loading, the height of the liquid (2) through which the solid particles pass, over the bed of
particles being created, is greater than 10.cm. :

4. Process as set forth in any one of claims 1 through 3, characterized in that the gaseous
phase is comprised of a gas or a mixture of gases physically and chemically compatible with the
chemical nature of the solid particies. )

5. Process as set forth in any one of claims 1 fhrough 4, characterized in that the flow of
particles (3) mtroduced into the chamber (1) is divided, then distributed in a homogenous manner,
using a device (4) that makes possible @ rainlike distribution of said particles over the entire
transversal section of the chamber (1),

6. Process as set forth in claim 3, characterized in that the distribution device (4) is
comprised of flexible deflectors integtel with several levels of an axis animated with a rotary
movement. '

@

7. Process as set forth in claims 5 and 6, charegterized in that the defiectors are axticujated
on the rmobile axis so as to be sble to move upward under the effect of the centrifugal force.

8. Process as set forth in any one of claims 5-txough 7, characterized in that the rotation
speed of the mobile axis is less than 200 rotations per minute and preferably less than 150
rotations per minute,

9. Process as set forth in any one of claims 3 through 8, characterized in that each of the
deflectors is comprised of a flexible strap.
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phase (2) is a hydrocarbon, an aqueous phase, an alcohol or their derivatives.

13. Process as set forth in any one of claims 1 through 12, characterized in that the
gaseous phase is air. o

14. Process as set forth in any one of claims 1 through 12, chasactexized in that the
gaseous phase is a neutral or inert gas. '

15. Process as set farth in claim 14, cheracterized in thet the neutral of inert gas is argon

or nitrogen.

16. Process as set forth in any one of claims 1 through 15, chdractmzed in that the gas
used is dried or dehydrated.

17. Process as set forth in claims 1 through 17, characterized in that the solid particles
have dimensions that range between a fow tenths of a millimeter and a few centimeters.

18. Process as set forth in claim 17, d)aractenzed in that the solid particles ar¢ saturated
with a liquid prior to being loaded. '

19. Process as set forth i claims 1 thxough 18, characterized in that the chamber (1) is a
chemical reactor, whereas the particles (3) are grains ot‘ catalyst.
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