0 8 MAR. 2004 New process for the honogenous | oading of soHd particles into
a chanber This invention relates to a new process for the honmpgenous

| oading of solid Particles into a chanber. This process rel a@ﬂswbm
specifically to the filling of chem cal or electrochemcal, oil or
petrochem cal type r" tors with solid particles in a divided state, that
may be in the for mNev fesaddor the Rin8enomilbading of Biid petidiaifte a slambles, or ot her
shapes but all relatively small in size. These particles nmay nanely be

nol ecul ar sieves or solid_gains of catalyst, wusually extruded, either
Irregul ar in shape or i tToEhBVEEMeElatrs BaRsy Fresess fisriar hagroseraest ipgdmp 4F solidwhose
di nensi ons vary, agmtigpd hwakhebeairoma few tenths of a mllinmeter to a ,few

-centineters. It Is to thy 3%['0 i i rd i.cul ar I‘ﬁ]t i L. fer in,
the renmi nder of this ezsc |pt!30%, &P&?h rc%lFe.go:‘ %és Se i(t)\r,é%1 ?&Fleofhe

i nvention nat ural | Plesfishauel 8 of prroghemignl frge Birtomawith sgidusrticley isa diideddite i cl e
in a chanber. |t i shimawbe ihidetfoa dfikeed ghiad cyipacd, plets, stckBek b skap&Ghtialln

yi el d when its catglyt) P§Sizd S 1 0aded in the nost honbgenous ivy
possi ble. This honngenglﬁts?, \/\h‘lz'l'ch, for reasons of sinplicity and

efficiency, nust obtai netPeyruReFHiels mMee tesditibneolpmies slowp of plid SRS Al PEIYSh nakes
it possible to guanatilgetadsdiheaimegalids hoRst & e fGRRF bals, haideenmiltitar,
various catal yst grai iiﬁ{aﬁl‘ i qui . r ti-on edi wi_thout creating
preferred paths fo‘?d“?ie a%‘fhg%‘;w%g’!&@‘%ﬁ% Q&%T%ﬂ%ﬂ%énaﬁfn%gd{énagﬁﬁet hods
consi st in | oading ¥HEEactor's fixed bed using a flexible tube, still
cal l ed "sl eeve" or "sockitjs tbritmpplitdats parichRe that weOltl iréfg ' 1R renbbSIIRGS thisCket s

Feactor "t hrough ¢ hefof Bt 2 GRI 3 K MESRI! Skl Ah S ol nd Y

(called 'mean hol e §ReCtREObRatioly MpHEYC These nethods | ead to charges

| oads done in a point -t okxdinodm thrstrafieed bedirshdi@ has a betier reaction yleld when its catalytic
mass is loaded in the most homogenous wpy possible. This homogeneity, which, for
rensons of simplicity and efficiency, must bp obtaitied during the loading phase of the
catalyst, makes it possible to guarantee a uniform and constant contsct befween the
variolis catalyst grams and the liquid reaction medium, without creating preferred pathy
for the Jatter.

Today’s most commonly used loading methods comsist in Joading the reactor’s
fixed bed using a flexible tube, still called “sleeve™ or “sock”, from the term. “sock
loading™, ar using buckets filled with catalyst, whose contents are successively poured
mto the reactor through the hole of the upper past of the chamber to be Joaded (calied
“man hole” or “filling hola"). .

These methods lead to charges loads done in a point-to-point manner in the

reactor, usually fevoring the creation of slopes and talus on the surfice of the bed being
loaded. The



reactor, usually favoring the creation of slopes and talus on the surface
of the bed being |oaded. The 1 0 8 MAR 2004 vari ous directions of the
grains and the segregation of the heavier ones as they roll @?ﬂﬂAﬁgh@h
stapes or talus manually 'l ead to heterogenicities that are har

proper further operation of the reactor indeed, preferred paths, followed
by the liquid reaction phase, then becone apparent in the catalytic bed,

because of the ran%%%%@rﬂ%ﬁh@bﬁﬁk%'tﬁe‘s@&%m%ﬂﬁ@féﬁﬂg%&ﬁgﬂle}ﬁ@ﬂ%t al yst

grains thus | oaded nsequent t he contac
various catal yst g?“&'icﬁg“ on 18lug Agtpr @F@WW&M@ Wg&l@g’?ﬁ%‘é’f’ é’cr ease

and |l ead to an i noerpbedfehakett dadesd, pafetredopihs Hellowadhyy the Higid wacier pisi ous

deactivation of thgeOMeER dopar&@indhedatalfiid RS, Dednldé oABY fandinReskidO ¥ ighiBEantS ONTE
tuns that, to correct E}hl S probl em and th&ﬂé fore i n¢rease thefgggougcgnelty

“of a catalytic bedPHabevEnihy BialvptEmmps fhus Jpadulatonstauently, B gpAg © s that
is no | onger poi nt witothpeiriots detatyst izeeics,er well suiri dtuedboned erid dohtactaistrpaseand &ad | on  of
the chanber to bexdaq%,fi&ﬁlpw&%icammnmar&ylemo%n%Ma%twoaﬁe@emd
particles using A rainlike effect 1s usually carried out using units
pl aced above a cat M@F“ﬁf"‘al n feeding device, and conprised, for exanple,
of a rotating cone, for%mesiliolldnmfmﬂs@fetinarﬂiat,mdmmsﬁmgolamm«éﬁ&uge

effect, as describ ehs@u{ *L%mtvépﬁgto?ﬂ ‘éﬁébg&’ﬁﬁf&&dbqufd&ﬁwwaéw
ipded oy

el emsnts ont o whi the ca whose di rect on air
is sometines bl own PI%WHBMW °"§§P8 %Pﬁéwfﬁbirﬁﬁm frdtht cajife sectin phthy
O her types of eqUIm&ttommmlsﬁ:ﬁlarﬂamnTﬁiblgsgﬁ&h&doﬂmwpmrmt:smgahmnm an

overal | honbgenous t S : 0 be
| oaded, for exanpl éﬁﬁﬁﬁﬁw%%% dﬁgl%n%bgwraecg @ ;m%%&%’dzf% 35
699. The appl i cant HERIHa fEnPaaply ﬁr%@@@%ﬁ e & aé’ﬁ“ﬂ’é“‘fﬂo?f PRI P RHE m
distribution of acomdigh dffactcis\desbeiokd fiDheUS phipnt A-T BRINIFA) or uslni etitictdlementanel y

the object of EP- A )7, 8%%me ey aﬁs'mi@u@ﬁ%’%& Wkdion%5r FPoofedd tfee-
sideways, as outlined in the US patent A4 051 D19. Other types of equipment have glso
been suggested in order to obtain an overa]l homogonous disicibution over the entire
surfacy of the bed to be loaded, for exampld in FR-A-2 319 42'7 and, maore recently in
DE-A1-198 35 699,
‘The applicant has patepted & procesy and a devies for the uniform distribution of
2 solid In divided form into a chamber, which are namely the object of EP A-007 854 and
EP-A-iiG 246 as well as EP-A-769 462,
Unfortunately, if all these Joading prycesses, which are grouped under the name
“dense loadings™ have a tendenoy to increase the homogeneity of the catalytic mass, they
" also favor in considerabie proportions a gam m the density of the load its¢lf This gain in
density may be greater than 10 %, even. 20 %1 when a method of




Unfortunately, if all these | oading processes, which are grouped cinder the
name "dense | oadings” have a tendency to increase the honpbgeneity of the
catal ytic mass, they also favor in considerable proportions a gain in the
density of the load itself This gain in density nay be greater & H3AR1E0V4a,
even. 20 % when a nethod of 2 0 8 MAR 2004 dense | oading is used instead
of the method called "the sleeve". T h6 result is inevitably that the
spaces between the'catalyst grains, in which tits reactor's reaction fluid
must circulate, are surfer, which increases the difference in pressure

bet ween the input aindetohtﬁng(fkhﬁsléwihsté'afioi-‘tHa?mlﬂ'iba@aute&)«ﬂlge ﬁ‘reeat ed in the reactor,

where said difference i I ss of of the reactor.

However, it turns out tk@t@hlg%n@&@y@? easﬁ%f”&tﬁ?“%ﬁ% YElGEERSely Whith the
industrial entreprBFeUY reptiay A musheircalatet aré sroatient Waich nrpremedmrmmgmu ty of
tﬂe ?:at al y]EIfJ bgd ?mmbwcamdemm&mmmt&g%g&/mﬁ@g;@gt%gmmﬁy aisg in
the loss o oad Ofgil ui,n er/his work in e

_the applicant establis Pbgﬂg e"f%"robt ain this result by

distributing the parti cI}E’?e‘{eh Wcth@s eﬁahm@rsommm shdRcietheQressa thol iftdbtsh!
contained in said @lmﬁ&ﬁnmdm@?mﬁﬂﬂn?mwﬁovg@hcﬂﬂog&r &thes%m#gle&% t he bed
e a

of particles is't d.wthin s | I'can fleed
noticed teat, duri E‘g t&a%{&%l FORRE Sy 538%@5‘1 8 Withrdess of ippdahitbarpastes. a chanber
that only contacts a ga H-E]%“nﬁﬁafﬂwWct!hefhmﬁddeﬁs@phmﬁe&eblismdaadEE%bsEMe i's
nost likely Ii nkedtdmawtmsfekﬂa;yfd%buﬁfﬁlﬁ} ymggth%gsmg& stl?adadqgfgtamergf ore

to their inpact engg arr|ve

‘associated with a prene an I m?b%g ‘ammﬁdﬁa‘f‘ﬂ@- U&?&ﬁ?%fmlﬁs
Therefore it appeafséh‘{sme%‘gﬂmﬁs?ﬁéqail i quid as an intermediary to reduce
said fall velocity, it iThe ms&hma@nmedr&g&h ﬂB! £ t he
probl em of the ho %Lﬁ?a%l Sgﬂbtﬂﬁogbon of the gral ns an P'ﬁéa%{m blgat
increase in density erefore TP e gyeor phase, i jasrresedmthp peddepditnces s

for hompgenous | oaéﬁ“F'l‘?jt ety @bﬁldlt@lﬂ'qsém fati velecitiy nf the grainh) and@ecefoeAhaE nhd zed i n
that said chanber ikSrdyivethey &tivd @ARE bdabeBR ikmed, associated with a preferred sngle of

seid grains in the catalytic bed. Therefore. it appears that by using a liquid 23 m
mte:medm.ry to reduce said fall velocity, it is Fosslble to resolve in a simple way, both the
problem of the homogenous distribution of thg prains and that of the increase in density.

Thetefare, the object of this invention is a process for hamopenous loading of
solid particles intoa chamber, characterized m that 3ajd chamber is filled, at ieast in part,
with a liquid, and in that the flow of particles introduced in the chamber is divided, they
distributed in 2 homogenous menner in & gaseous Phase over the surface of said liquid,
within which the particles move downward by means of gravity and come to settle while
forming 2 fixed bed,

A first advantage of the process that is the objeot of the invention is therefore fo
obtain good homogentity of the formed bed, Yyithout increasing the



with aliquid, and in that the flow of particle introduced in the chanber
is divided, then distributed in a honbgenous nmaser in a gaseous phase over
the surface of said liquid, wthin which the particles nove dowq£®$g @q
~nmeans of gravity and court to settle while formng a fixed bed \
advant age of the process that is the object of the invention is therefore

to obt good hom)gegelty of the forned bed, without increasing the 3 ,1 8
MAR 2004 density of “FRE offglped %Hlmiwgﬁ°mﬁyhﬁ1@ﬂgﬁééﬁua‘!°%#%1t he
grains fail into thé poéstpleitelimitthe msgmﬂ&hhhﬁqﬂﬁdmmbmﬁh&rmrogyuﬁﬁ&enﬂ)hel r

inpact, and thus fayghsdhevefit g%ﬁ%eg%m&%&lﬁgg%égfméwm h{:aflpc&

bet ween the grains an In tie case t gralns act

and freer passage of%t T pasa84 918 TERHY 'éﬂ“lﬁ'éﬁ%@rﬂ Mgﬂéptﬁgmwmﬁd
creating preferred pgad thesredulingbysadithd log oflyadafihbreiche. | 0ss of |oad of the

reactor | A second advant 30g. 48 kbR bk wm&g%‘a%m@g&m 2

possibility of |oadin grai ns
nechani cal ~ st rengt h, P“‘E?!éﬁﬁﬂi’ém’é?ihﬁiﬁ%‘t@@emww SEEEth B =<epple ¥s whose
l ength is several tiuts fgnedtdnddrhatost Regth iscie@ribties diafer &&Xﬂﬁ'ﬁﬁﬁm&al 209t h

ot oxt et ey L TRk Ve e el R AL B 5 et st

approximately 1 mll1nmeter ese ext rai'ns

to break when the. d%@ﬁ%%ﬂ%%l%%%mmh%m%w@wm
agai nst each ot her aurdenglobded ighains inrdREEbeobi R os ke kel a&&eﬁé&%ﬂﬁ@&@%}g%ﬁ bed.

| ndeed, the liquid rt he 1 nvention
Linits said sinki ng%%era on Elq tﬁ%‘ﬁ%ﬁéﬁnﬁ%‘fhﬁgﬂa@?wm gaFR*B*éakage
whil e al so decreasi éﬁ‘fﬁﬁ?ﬁ Jipits paidh striking gy prothe,beds whish iy 1&!@@# oft hus
reduci ng the quanti wmwmt@hwsoﬂmﬁmeﬂﬂﬁhﬁoﬁbf@ﬁdw&fh@ﬁt&&‘lﬁg' ng

'?nggﬁl gﬁt :filsylslt ,nk:\dtn &n ecr egﬁg;%WH%ggﬁ%‘l@m\? Bd??gﬁgg%%%mfrygact or
due to the presence of t Hethird gdieefegeof fe Pﬁﬂﬁ’ﬁﬁﬁ ey forth i the ventipre isdinkddas the
significant. Salt dem-a&sﬁ tmyas&es Roliinf/ R B leRutdel e R the ﬁt@ienm'dfmkeﬁﬁ%ﬂt:& Rg the
oading process 1N (15ugARe RSE G SRR S BurcdTH be LIl Aot
iplementing the loading process in the cas¢ where the particles, namely the catalyst,
show 2 chenaical reactivity with the loading gas, for example the eir’s oxygen. It can slso
be an important econamic factor, because of the lesser quantity of gas that meeds to be
mtroduceg fato the reactor, when it involves g rare or inect gas, such as for example argon
ot nifropen.
All types of liquids as well as their mixtares ey therefore be used in
implemeating the process that is the object 4f the fuvention, provided that the catalyst

- graing that arrive at the upper level of the hquid may freely pass through said liquid up to
the surface of the catalytic bed. :




show a chem cal reactivity with the | oading gas, for exanple the air's
oxygen. It can also be an inportant econom c factor, because of the |esser
guantity of gas that needs to be introduced into the reactor, vﬁ; it
involves a rare or inert gas, such as for. exanple argon or nitr g@%R il
types of liquids as well as weir mxtures may therefore be used in

“inplenenting the processmmoféemu%amdgﬁ ln@d@}ﬁﬁ{ﬁ%&%‘f &ﬁtﬁﬂﬁh%d t hat

the catalyst grains that arrive _at th
freely pass throughP¥¥my F‘i"(fﬂ?“&i“ﬁb%am{lﬁ‘élﬂstﬁ‘a%ﬁ&?"eliﬁe“é‘dh%nawq‘tf%ed 4

0f 8I MAR goot :]'hte manpeetcles béaeadiaﬂcd{\mhd;sc metﬁﬂioﬁﬁiﬁigﬂtbum&ﬂmﬂcalbhﬁﬁu&asﬁfs, ﬁldﬂds;(}] ure
of liquids at  ar eg, d gp_ﬁf;n gmaﬁ er,
as well as with the natu e %r‘%h&gﬁ art cfe@ Liée(f: a%hgtewvé? sﬁés‘:‘l’:!m(3
constitution anti phYerEne Sdortiog %W&P&P@P@Fl%‘@lsm@be‘?ﬂ crlyst Rpticles Aitp| e
density and viscosi ligud being yscmaetk thereicion A IGES0R Bdh Wﬂ%ﬂmdt@rbﬁany
s=oundi ng t he Ioadi f m cal eac r and ata
particles, the - li qu g?ﬁ%&a&g@&ua A%g&{?ﬁle EI‘@GOE{I 0 ?xgn%e ﬁ’y gc’ar bon
such as an oil, wat’é‘i’“%WWH&PWVB@“G\‘*WQ%WNUM A liquid that
evaporates rapidly, for mmmhameafw@&mhmﬂayucah%momﬁgﬂwa&mo
evaporate at the, - oaggf o hoad nng D8l SWACEASELRY oSOl il

“particle, such as a gr’g} use react ors reach its

speed linit in a |iB °|”§“i°‘r‘f5%“ﬁé° %QBISSWW@W‘E@WWMW ofghpdratlytici s
t heref ore not necesbdr yromahwam@nloama;qmammotmae;f vahibyObdkdd @vtgé q,l;gﬁgy gur f ace

of the catalytic bggi.4lHg 0L Rf pol ctor
vari es based an theﬁi{‘giql;r"'glbﬂu1 é Hﬁ ca g"“ﬁh tdr?ﬁl?‘a%&tﬁ f% e
constantly be maint & ?Pﬁ?g*t‘%&ﬁk"tma‘f“@f “H%‘t e dall YW@%EM@G

| oadi ng, to nmake it ppssiibthis itventich. rmtmhﬂm‘tﬁeahhﬂ/lﬁlcﬂﬂbﬁ\yq\ﬁﬁﬁtybﬁlqﬁﬂak@t@ as

proposed in this 'nﬂéﬁk&.ﬂrpﬁ’rtﬂm&iﬂﬁ[};ﬁ%}{ %mmmgﬁl&use %‘?E)%ﬁedﬂ%“ ti ty

cof liquid directly neces ry for
adj ust said hei ght oefod-cata Hﬂ%@?blé@%?*ﬂtééﬁémbawﬂmef@ abl y,

t he height of the ) mmcmmmﬁmwa%fg&ﬁﬁ:m 1pbe.

The loading process that is the object of this invention makes it possible to use
various fypes of gases in chemical reactors whose natwre may vary based on the reactivity
of the catulysts with said gases. Nemely, the ambient air is generally used to load
reaators, for example hydrotreatment reactorg in the oil industry, and said air could be

dried out or dehydrated to adapt it to the spegific conditions needed to load certain types
of catalysts,

Neutral or inert gases, such as for ﬁxamp!a argan or nitrogen, can be used to
load specific catalysts



catalytic bad of particles will be greater t 1) can. The | oadi ng process
that is the object of this invention nmakes it possible to use various
types of gases in chenical reactors whose nature may vary based ?@ HAIE 2004
reactivity of the catalysts with said gases. Nanely, lie anbient amis
generally used to load reactors, for exanple hydrotreatnent reacton in the

oi | industry, and dsteleBfof sfeaitd ied out or, dehydrated to adapt it to
= op%(%%%esf'tig‘i RTRi Semerigytion sxtalysssos lighkle ut r al

.the specific condit]ons needed_ to
or inert gases, sucéﬁ'wg%ﬁfucﬂ““&?g??ﬁlje argon or nitrogen, can be used to | oad
specific catalysts S 0 UAREROGH dixidd W%Mﬁlé& Gadi0g6sses, such as

for exanpl e i SOMer ivhadei gt GALRkYSAS: Light gasoll nes I anroffang
refinery. Al nethqgs t(I)i‘ff:ﬁldense ﬁ%%?ﬁ“ﬁﬂ%@r@ﬁ@@@‘?ﬁﬂﬁ@@vﬁﬂtbmmm way,

meani ng whose grain drs ?’ﬁ“ﬁﬁﬁ%@%ﬁf\ﬁeﬁ@c@mmHmWabmm%m&%mm

di stribution of the&fkionidnae Gitely to Bd WO b Srdba, .section .of the
reactor or the chamkes heat Qeeloﬁu‘é@gf noyer tﬁg%ﬁggﬂgﬁ&b?‘p g fheR ey o
likely to be used js accordance W f t TR e fpRld usedepigest that whmerentdien t he

reactor must be Ioagde%ergg”f’a"‘H'héS‘Hﬁb&ﬂﬁeﬂpﬁm&e@mvﬂalﬂhﬂﬁltﬁel@fdﬂ%@cﬁ@&ﬁ@at can
create a honogenolfddirg Abdvanmgetilsy devi C | gbl e er the
: 5 ol gH S B il

liquid at the cad ofrethédf in th i.0q. vant ageou ®epfat can
spread out under t[}écr%cu; mctgg&&?ﬁaem?g’é’éﬁ' oY ahleast halfitheitmosvinel eitpheftbe par t
t

. Of the reactor over at T W“ttwmriahylmﬂoléﬁﬁlirﬁﬂgegfm&pgwél ter
will be put is plasen&edingseveran hole; or filling hole | evel arranged under
a catalyst gma feedi Nngrefi:RY S & efarably, we will use the device
described in SF-A- 69,462 or_y'i,tsvﬁggsdi%{fgdgﬂ%‘tdﬁm“ﬁme@?ﬁ&ﬁmﬂh&qﬁmbncl udes
a nobile axis, On ?“%rih‘f F‘awmcbdaefmdzﬂbm,mh@mmu@mms%?@ﬂﬁﬁg Like a
vertical strap in shamtilivg apesiciliseep TP FeRing SoRRGE el yial i ous. | evel’'s™and
- ) - l V -
articulated so as aﬁm.taéd?J%L.?obtegblgkfhlﬁuggﬂgﬂn%qeg&%ﬁgﬁ%‘?‘?géﬁt“ Eﬂ’%& demdr i f ugal
force. Said flexiblg, whi & centrifigal force., Said flexible
ctors,. ich may for example be mads of a rubbery matter and be animated with &
slow rota_tm ®peed, gencrally less tham 200 rotations per minuts and preferably less thag
150 rotations per minute, make it possible to fimit the breaking of the catalyst grains that
knocfc tOB@thL’;l' when falling ou the deflectors #nd the aftrition phenomena that lead to the
creafion of catalyst fines, For some uses, the

device may be put in place in g
level with the man hols, Pt p fixed manner

o or lowered.into the reactor and then be brought back up at the

- ¢ as the catalytic bed during the leading, OF course, other grai distribution

| deuwf can also bo used such as those degesibed above, whose distribution device is
comprised of 2 rigid matter as described iy BP 0470 142 or FR-A~2 721 900,



defl ectors, which may for exanple be made of a rubbery matter and be
animated with a slow rotation speed, generally |less than 200 rotations Per
m nute and preferably less than, 150 rotations per- mnute, nake{J 8 MAR
possible to limt the breaking of the catalyst grains that = knock toget%r
when falling on the deflectors and the attrition phenonena that |lead to the
creation of catal yst f i noAariouFrtpesOIid patides cintbe lodded ndm hegyocse thatie the phigst ace

in a faxed manner Ngkkq Rer We@&nh&g&qﬂﬂgﬁ or
and then be brought g‘?kmﬁ%ﬁ(gtilt ' sarrélg'}‘gﬁyegi : dur.i ng
S

t he Cat tlg g%
the leading. Of cour@ss Gf Rer “bef ﬂ’F%"Pr‘l’hBi?tYW ‘%@ﬁs’é’%‘%g‘b at 48 5BTELEd
such as those descr igititheteds oy & fewvbamsi@eters.slt bivibUba alysteprainse molsculer givpr Bgipsl of a

rigid matter as desgf ,{A‘Q_ggags fopmgg%}ﬁlg @%m@a]%%rg&@gg@&u&m;m

Various types of soll artrcles can usl sbs that is
the object of thi sWﬁ?‘l@W@ﬁcW“h@“%&H@m “'C?‘ F “BEFTEY s,
sticks, nono or nul tigddRg inted vBsess, cmrofmm\her shapes whose varl ous

di nensions go froma fewathng{ogésﬁfmféﬂhlnﬁlhmﬁfuﬁnﬁﬁw@fo’;ﬁ%ﬁﬁﬂﬁ&%ﬁﬂ&&ﬂml t

cuol d be catal yst grains ecul ar _sieve gralns nt act udi E'gral s for
the needs of the chéﬁ%ﬂtftﬁﬁ‘f%%@#ﬁgﬁcﬂ‘éw%‘?“*ﬁHﬁ%‘i"’P?‘é’éﬂe R8P B¥es of

solid particles, W tdnilaeqg \mktymﬂsmpmsmbmh@ﬂwﬁn@hmwmchmqmm digmizally
honbgenous Ioadlng

as
set forth in the |nv°é’ﬁ‘f"|‘8ﬁmﬁlﬂ%em %%artlg%ugc\%l&%%es&
reactivity to the QMIWW&FI%&WWWH@PFﬂgﬁWRW%@P% 8 bg 9itks | 1

the latter, as the, saﬁarwl € Sthf Loxkihed RNGHe Wacib) of bimply| dpemicaliyeadi whysicelhyi ch
can be chosen to be By %Lénlﬁ 9&0%‘% %m@%%ﬁ a?iw&@ﬁ lehqmd

particles, Liquid i natlons can a so

sai d cat ns,
prior to being | oade ‘Ysrﬂ’ ediore of $ARF Bre IPFM R
e e of WW@ piFeat Rt e Gk %ﬁé’%tf’%‘i
same nature as that ﬁegﬂawamatmnahﬁyﬁeﬁcﬂtrarghﬂpms:swm;hgwmsmgeadmﬁ‘md
physically conpatible Wi %nrmaf&g‘%gghgg&s Q‘?},&H&% Ex%ﬂﬂ? &t
I'n

such as for exanple liquid sprays necessary
upstream fromthe di Borstaststicarh inghhinemtion @ﬁeﬁmalﬁﬁwﬂé&aﬂpwtdﬁ? by
them t hrough the di stgibed iBrgdevi ce using a rain effect. The attached

drawi ngs represent a non Rg‘s&&ie%‘iﬁ\ll,& manner of inplenmenting the
< Figure 1 is a schematio view of & chamber during loading using the jwocess a3
get forth in the invention;
- Figure 2 is a schematic view of a chgmber prior to loading;
- Figure 3 is a schematic view of the gme chismber after loading;
-Figures 4, 5 and 6 are repiesentatigps of photos of the surface of the catajytic
bed after successive loadings of the same catplyst grains, using the process called



process as set forth in the invention and results of conparative exanpl es
that will be described hereafter. About the drawings, Pig=1 is a
schematic view of a chanber during |oading using the process as_set forth
in the invention; Figure 2 is a schematic view of a chanber prﬁ@rm% 2004

| oading; Figure 3 is a schematic Am of the sane chanber after |oading;

-Figure 4, 5 and 6 arg representations qQf photos of the surface of the
catalytic bed after §]ﬁ?¥82§%‘1§%%&f"?‘?§§“’8’f aend loading Wi RS SIS PRHLS Wsi ng

the process call ed 7 Be@®uiAR@DDA, Y8 rgplavieg tharbker with salenss ladinpéplte ael ladlyt er

a | oadi ng under. the sgmigQansih H3ua%s sPhRY hUtikdiERlla0Rad, but repl aci ng
the sleeve with a dense | ogdl ng devi ce and | astly foll'om ng | oading in

liquid, as set forth int SFREPSHIS P OIRRE ily 8F (rrampleyf chemiical Koartas oo 5
chanber 1, for exanpldagetes braeightimay emdt wveral whiemcn wiica e taelytia hell §) ehghinasyay

reach several rreters,iswpmg&ﬁlamyggmq%%%tb%gsp%ﬁglom@se mass is
by inert b I’

supported in the reactor 1 % | véads 7, I'S berng | oaded. As set forth
in the invention, a liqui d‘“ﬁ‘" m the dgyeticn. Reliawd 2, forexample witre & wrpreed Sum gid
bed. Over said |iqui dyedtOrer uidiguidshqdasoes phasa cin (@ cooBEd & @it guvar izt air.
gases, nanely air. The &@iRlgdls 4 QhdRoRly Qndcdithd B l;;é)d [ HAGEL o}, H:O
t he upper part of the re%c or, fgr . e amrrgﬁs’e thro%ghotg_é Qdﬁ]‘g_ g#eveog?&t hen
fall onto a distribut PEHPGESTEL 4690E s 3 fee fall B nfligrimtion Afise id akte 1ater
distribution of said et steombgemedsdistribiaios ofssid grafbia tideasttoc. r epr esent ed and
used ' a preferred way, CofiBidicdkdesniah!-S8 user qlsbrg,?l; b el GhiReduds
detail in EP-A-0 769 #[21 gai gqs%%\éi%e |z %%r‘ffl::ﬁed 0 ,Eﬁug%z#ggﬁ%em b le[éd
defl ectors, integral W5 e EPa1et EepisindE-450 TRlsiop Suid drace iy gopatised ehreibrion
speed is variable, tiexibdeBectorshitogralowititspveod levdtoof ks amdile s, Wivee tefidnpied is
move further Sad f ervug@Yo sazmsamgo@mo@amgﬁmeh%m@tﬂ.&& SR9GH O
the latter increases, where sai .s&%e ) ' .
-’ away the mobile axis as the rotation speed of the latter increases, where said speed
ven refch more than a hundred rotations per minute. The grains of catalyst, after falling
oto said rotetion deflectors, are dispersed like rain in. the gasecus phase over the entire
transversal scotion of the reactor, above the gurface of the liquid 5. The fall velocity of
the grains passing trough the lquid 2 is thep slowed down, thus making it possible to
reduce the praing’ striking energy when the lrgtter come into contact with the sixface of
the catzlytic bed 6. Thanks 1o this decreass ip caergy, the grains can settle more sofily
and in & more homogenous manner on the culalytic bed, without grouping together, thus
creating even spaces between them, reducing Pyasmuithcdmsity of the loading.

It is impertant to make sure that, during the loading, the height of the liquid over
the catalytic bed remains at least at its




can reach nore than a hundred rotations per mnute. The grains of catalyst,
after falling onto said rotation deflectors, are dispersed | rain in the
gaseous phase over the entire transversal Scotian of the react{pg ysrbaEe
the surface of the liquid S. The fall velocity of the grains passing

t hrough the quuid 2 is then sl owed down, thus making it possible to

‘reduce the grains' gfipb t%%“h %E’ﬁ Q;[g contact with
the surface of the cat aI tlgﬂc‘gi 6 an%se % |s°&§ecreas in energy, the
grains can settle nore s ehats iptrpduredyathp B dRir O iesdngren heve B
analytic bed, wt hohmgigrbmupsmgdmgabthecgeﬁthm tef bbb bierg whide borepan® & thet ween

them reduci ng by a&m&gl&pgugﬁggﬁgﬂpg the loading. It is inportant to
make sure that, during the %ytt of the I|qU|d over the

catal ytic bed renains at Alté'tisefl of the fogdt Kgpid rorgies itsfuigha el dvindicated iy ¢
wi || be adjusted by fgny 3nBangedicasidestdibeot devi@Sphjyrised bicdellecthrly flaliah it p@ssible,

introduced into theg&&ggg?énrngi L Céngwng%maignupw\é’eﬁmmmwme put S

shoul d preferably b ers, whi ch corresponds to
the nininuml evel &qmﬁﬁtsmé@‘:ltﬁ-‘l?WP@EW@HYM&QW%M of the |oading, the

LII qui dbrgaghes its hi ghe&ﬁﬁé@ﬁe%&cmle 1ctfetl8kliﬁﬁ ﬁllov&tgﬁoadﬁﬁeiﬁi ously
escri bed device co 8&% Q35 r Qg? its
smal | overall di neng}?{)oétlﬁg%iwg%e opera fI? 91 [ numﬂltﬁe)ev of

liquid 9 is very cl 6&&ettsdimbesg erpoektweﬁtme‘fmﬂweﬂﬁéwwmr ANS FRgtF e 4,
we see the aspect omahhamﬁalsyﬁld&tmeﬁw&a&adméghhmmpdmdmomtng a

f eedi ng sl eeve, E r?ﬂﬁ? | %h?“ i ns
over the surface of t%ﬁ\h d}ln éf@a?ﬁédgfﬂgfetﬁ thg“‘&’ %Ign%hﬁégrﬁ%ﬁg%m ng
humane means. The s{fa@d@ “@P%"ﬁﬁﬂaa‘?"é%ng‘tqﬁisﬁut ed randonly and
the grains are riot packe:ah ﬂhewﬂm Bdn,einifagre mmmw @ilch irbpay ik gomeder red

pat hs for the react 't%&hlar'ﬂﬂ'&ﬁ ‘%D mla.ﬁrﬂgnt &ogglg@%n e %qt%"i%cﬁﬂht

reaction. The loading |s not genous an ense er gland

infigure 5, the Catpé‘lt‘?‘%’t“@?@' d@@p Sutpagthis test made it possible to
load the reactor in & homogenous and dense mgmner, meaning with & meximum of
catalyst grains in the reaction liquid, but leaving very few spaces for the free circulation
of the liquid which leads to strong losses of charges inside the yeactor.

In figure 6, we see the aspect of the surface of the catalytic bed aftsr loading of

the same catalyst as that used for the two previous loadings, but now carried out using the
process as set forth in the invention, meaning in a liquid. The greins are distributed in 2
homogmdus manner znd on the whols even spaces are distributed around the grains.
Therefore, on the whole the molecules that make up the reaction liquid have the same
probability of meeting the same quantity of catalyst grains, without belng deviated by the
presence of prefiared paths. This results in an even and sufficient flow, made easier by a
presence that 15 also



t oget her and take up the maxi mum avail abl e space therefore the voids

between the particles are very small . The dense |oading carried nut for
this test nade it possible to load the reactor in a hom)geno&s mﬂ ﬁﬁﬂse
manner, meaning with a maxi nrumof catalyst grains in the rea 8 I id
but | eaving very few spaces for the area circulation of the liquid which
| eads to strong | osses of charges inside the reactor. In figure 6, we see
the aspect of the suP{uasEnoRs of faces svalydisdburd drahd dhe sreiesdimaljopft posstie tanme

catal yst as that useoptinfie ticuesirtdhedich Ydattas. ThOREHiINFGShombithoud W dek.l | €d out
using the process as set forth in the invention, neaning in a liquid The

grains are distributed in a honogenous nanner and on the whol e evert
spaces are distributed ardbheamples gevided belowW pesripténdedoto ihstratdrthe wiveition andanot

nmol ecul es that nake HRititheankeagtion |iquid have the sane probability of
nmeeting the sanme quantity of catalyst grain, wthout being deviated by the
presence of preferred paths. This results in an even and sufficient flow,
made easier by a presence that is also 9 Ex8gf#R 2004 honogenous of spaces -

evenly distributed aroundthiesgedfes wRKiafed bl ipgmﬁq&aﬂ&ama&zﬁs@& he

desired chem cal reaction. The |padi i s hgnogeno and dense. The

exanpl es provi ded bef”ﬁ/"’g?’?p&f%"@ %T’ﬁ@’?%ﬁf’e%@% i nvention and not
limt it in any way. ExanpldangtaTd#pewn, series of  tests were carried out in a
| aboratory using the sanme. liggolam, OVer a transparent colum, whose

di rensions pre as follow _; dianeter,. 440 mm - height 1000 mm The |
catal yst used for the test@”f“&’ﬂ?&ﬁ%;{f@é‘g‘%W‘ﬁ“‘%ﬂ&?ﬁ#ﬁ%dﬁﬁﬁ@%
itself -in the form & thefoyn ebdoramndeteswhthromaagrireagms e afitivons are as
follows: - length, 5 nM - length: 5 mm, )

- dimmeter: 3 mm.

Test) ,
The catalyst is loaded in the tradifional way, meaning in a gasoous phase (air),
using a sleeve comprised of 3 flexible tube with a diameter of 10 cm.

Test2

The same batch of catalyst is loaded in the air using the distribution device with
2 Densicat type rain effect (dense loading), meaning including flexible rubber deflectors,
integral with several levels of 1 axis animated by a varjable speed rotation movement.

Test 3

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

The stme batch of catalyst is loaded into this liquid with e distribution device
- That is identical to the one used in Test 2, mepning favoring 8 dense load, as set forth in
the invention.

The results obtained are stmomarized in Table 1 below.
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dianeter: 3 nm Test 1 The catalyst is loaded in the traditional way,
meaning in a gaseous phase (air), wusing a sleeve conprised of a flexible
tube with a dianeter of 10 cm Test The sane batch of catal yst q@@?
in the air using the distribution device with a Densicat type rglinégf
(dense | oading), meaning including fl exi bl e rubber deflectores, integral
with several levels of an axis animated by a vari abl e speed rotation
nmoverment. Test 3 Prior to |oading, we add®#k vol une of water whose hei ght
is 100 mmin the colunn The sane batch o catalyst is |oaded into this

liquid with a di str+butt+oen—devhee *qut Hs—-genti-cal—to—therere—Hsed—+h
Test 2, nfg voring a dense |0Q|3s sei forth iln %‘zlnventl DN, e resultis
obt ai ned are sumiar¥®@eE i n Tablle 1 bel ow 10 § 8 M®®& 2004 ea| 1. Table 1
Test) Test 2Test 3 LwadbingDense qumQQSIeeveLoadL&gkh quid Lop diﬂ@ma
medi umAi r Ai r V\at el ' 1 tity of
mediumn Alir Air Water
Height of
Water 0 0 100 mm
Quantity of
loaded 46,39 kg 46,39kg : 46,39 kg
catalyst :
Depsity of
the catalytic 0,78 0,90 0,77
bed (tm%) ‘
State of the See Rlgure 4 Ses figure 5 See figure 6
cafalytic bed

We Bec that the density of the catalytic mass obtained, with & denss type loading
method in air (Test 2), is greater on the whole by 15 % than that obtained by loading with
a sleeve in wir (Test 1),
Loading in a liquid (Test 3), cerried out using the same device as that used for
the dense loading (Test 2), but in a liquid, 2s set forth in the invention, makes it possible
- 1o significantly reduce the density whose yalue is considerably closer to the value
recorded with o sleeve loading. Therefore, Vfhen using the process as set forth in the
- inveation, we obtain a dense type loading In which the presencs of the liquid makes it
possible 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 represeniations of photos of the
surface of the cetalytic 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

il



| oaded44, 39 kg46, 39 kg46, 39 kg catal yst Density of the

catal yticO, 780,900, 77 bed (t/nB) State of theSee Bore 4See figure 5See
figure 6 catalytic bed. W see that the density of the catal ytiﬁ rrﬁvvs
obtained, with a dense type loading nethod in air (Test 2), is @r AR 05
the whole by 15 % than that obtained by loading with a sleeve in air (Test
1). Loading in a || uij’g“déTeSt 3), carried out using the sane device as that
used for the derfEBICHRTAG VR ?%“WW%HIW’H?%P%W“PBW% in the
i nvention, nakes amosthdesipiyhders distibaion of thd gram] 45 ynly thd dae: tifedoad@gdn biyewhose

val ue i s consi dergbien: _Qgig{,,-nt&(,ﬂ@ﬁﬂyl@dtgg -Fﬁ-%grﬁg&ge { hdefi | oadi ng, ,
Therefore, hen using Eﬁgﬁﬁ{%ﬁgss as set fg thin t.he\m% vent?il)%ﬁ%/lguvive obtain

a dense type | oadin PITESH 7SSt TP Pt Fevids fagetonity thepossi bl e
to significantly W@&;@Mﬁyhmhmg liomogkansi §syribation ttime vwallyalesnits fomass
Inherent to thi Sieds¥Rpe Wadin@ sl Blose VORR, GIRE il Mﬁ%ﬁﬁyﬁgﬁg%aﬁ, whi ch

are representatians.o htat os of the surface of the cat ed obt ai ned
in each of the altod tBﬁ’ﬁi TSt reegrded Wit slegye TR dEMPRIEn. | 0adi ng process as set
forth In the invention, while reducing the density of the 11 0 8 MAR 2004
catalytic mass to a value close to thatﬁﬂhﬁhned with the sleeve, it is

al so possible to obt ai@ﬁ E" m)stl% honogenods distribution of ,thebgeLans, as
only the dense type | oRgitAYETEHIvETd e R IHE O b 7 L5 1 iAs Bl ko

count erpart, | ed terlaced withpsisfmeousrethyiemrenivraloelution witha vitewsity thyt inf7 th hdwheud
Therefore, the pmeammaw,wmymamhmoad@me%&aaop{hexmﬁ%ﬁuée' ution to

';ggm F;o?lrgm gaused W‘ﬁ%;@&&%}é&%&&%@%ﬂ%ﬁﬂﬁ stribution that usually

Table?
1 2 ’ 3
Method of ‘ Detiae )
loading Sleave loadmg Liquid
Loading ' Water +
medium 4 _ Air Alr ethylene-
' glycol
r‘ﬁ?ight of the
liuid 0 0 100 i
Quantity of - T
loaded 45,27kg 4527 kg 45,27 kg
catalyst
" Density of .
the catalytic ) 0,78 0,90 0,79
bed (tm?) '

- We see that a greater liquid viscosity has no affect on the results obtained and that the
process as set forth in the invention does not
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dense type | oading, but whose density of the | oaded maw here is for the
nost part identical to the density recorded with a sleeve !type

di stribution, Exanple 2 The above-nentioned tuts are done oveqyapﬂh,?bp
Test 3, -the liquid has been replaced with an aqueous ethyl ene-glyco
solution with a viscosity that is 17 to |8 tinmes higher than that of

wat er, to study dleidhb | i of e lLiquid being used.
The results obtg?ﬁ%dbﬂﬁe”fﬂ%ﬁﬁﬂ?%m@§g¥§%§%%g%%ﬁf°Mﬂﬁ%qgﬂ&23 Met hod of Dense
| oadi ngSl eevel oadi ngLi qui d Loadi ngWater + nedi umAir Ai ret hyl ene- gl ycol
Height of the |iquid00100 Quantity of | oaded45, 27 kg45, 27 kg45, 27 kg

catal yst Density of the catalyticO, 790,900, 79 bed (t/n2) W see that a
greater liquid viscosity has no effect on the results obtained and that the
process as set forth in the invention does not 12 8 MAR 2004 depend an t e
viscosity of the liquid used for loading the catal yst grains.

13



13 0 8 MAR 2004 1. Method for honogenous Loading of solid particles in a
contai nnent (1), characterised in that the said containnent (1) is at

least partly filled with a liquid (2), and in that the flow of particles
(3) added 5 into the containment (1) is divided and then distri 2004,
honobgenously in a gaseous phase (4) above the surface (5) of this liquid,
through a device (4) distributing these particles |like rain over the
entire cross section of the containnent (1), and the particles drop by
gravity within 10 this liquid, to be deposited and forma fixed bed at the
bottom of the containnment. 2. Method according to claim1l1, characterised in
that the distribution device (4) conprises flexible deflectors fixed at
several levels to a shaft rotated at 15 variable speed. 3. Method
according to clainms 1 and 2, characterised in that the deflectors are

hi nged on the nobile shaft such that they can lift up under the effect of
the centrifugal forde. 2@thod\vetisad dm@ganw t oleasingf @fai MeYidto 3,

characterised ig,ihalethg, faotc%tﬁhné%eﬂn cBE'FaJE%QhL@d 1$1h€1f1$t ighel €SS than
200 revs per mhnute and preferably  |ess t'han 150 revs m.nute. 5.

Met hod accor di ngptd eRfs-adhmetiaj ke 1is t13F gteasps R‘?I’?&F%tcfkf i®Se R Phat each
of the defl ect ogsqiia C@YPOSLE in that the flow of particles (3) added

5 into the containment (1) is divided and then distributed
homogenously in a gaseous phase (4) above the surface (5)
of this liguid, through a device (4) distributing these
particles like rain over the entire cross section of the
.containment (1), and the particles drop by gravity within

10 this liguid, to he deposited and form a fixed bed at the
bottom of the containment.

2. Method according to claim 1, characterised in
that the distribution device (4) comprises flexible
deflectors fixed at several levels to a shaft rotated at

15 +wariable speed.

3. Maethod according to  c¢laims 1 and 2,
characterised in that the deflectors are hinged on the
mobile shaft such that they can 1lift up under the effect
of the c¢entrifugal force.

20 4. Method &ccording to one of claims 1 to 3,
characterised in that the rotation speed of the mobile
shaft is less than 200 revs per minute and preferably
less than 150 revs per minute.

5. Method according to one of c¢leims 1 to 4,

25 characterised in that each of the deflectors is composed
of a flexible strap.

6. Method according to one of c¢laims 1 to 5,
characterised in that the particle distribution device is

composed of a rigid material.

14



of a flexible strap. 6. Method according to one of clainms 1 to 5,
characterised in that the particle distribution device is conposed of a
rigid material. 14 -0 8 MAR 2004 7. Method according to clainms to 61

characterised in that the liquid phase (2) consists of a |iqu
liquids that are physically and chemcally conpatible wth thpq%ﬁéﬁmb%

nature of the 5 solid particles. S. Method according to one of clains to
7, characterised in that, throughout |oading, the liquid height (2)

t hrough which the solid particles pass above the bed of particles being
formed, is nore than 10 cm 10 9. Method according to one of clains | to 8,
characterised in that the gaseous phase is conposed of a gas or a m x of
gases that are physically and chemcally conpatible with the chem cal
nature of the solid particles. is 10 thhod according to one of clains I

to 9, characterised, in he hase (2) .is the . reactional I|qU|d
in a chenical react?%n vgggg?é 1f’C B accor dist§d onk of clarg

10, characteri sealrdateiriatdt e thapuicthephageid Dhdse aﬁ)ZeoﬁﬁﬂktacaEben, an

aqueous productlig@ﬂglggpokﬁxor de{Jvatlvesth tggz physically and

chemically compatible with the chemical nature of the
5> solid partikles,

8. Method according to one of clgims 1 to 7,
characterised in that, throughout loading, the liquid
height (2) through which the solid particles pass above
the bed of particles being formed, is more than 10 cm.

. 10 9. Method according to one of claims 1 te 8,
characterised in that the gaseous phase is composed of a
gas or a mix of gases that are physically and chemically
-compatible with the chemical nature of +the solid
particles.

15 10. Method according to one of claims 1 to 9,
characterised in that the 1liquid phase (2) 1is the
reactional liquid in a chemical reaction vessel.

1l. Method according to one of claims 1 to 10,

characterised in that the , liguid phase (2) is a
20} hydrocarbon, an  aqueous product, an alecohol, or
derivatives of them.

12, Method according to one of claims 1 to 11,
characterised in that the gaseocus phase is air.

13. Method according to claims 1 to 11,

25 characterised in that the gaseous phase is a neutral or
inert gas.

14. Method according to claim 13, characterised in

that the rmeutral or inert gas is argon or nitrogen.

15



12. nmethod according to one of clains | to 11, characterised in that the
gaseous phase is air, 13. Method according to clains 1 to 11, 25
characterised in that the gaseous phase is a neutral or inert gas, 14.
Met hod according to claim 13, characterised in that the neutpg MaR 20ert
gas is argon or nitrogen. 15 0 8 MAR 2004 15. Method according to one of
clains | to 14, characterised in that the gas used is dried or
dehydrated. 16. Method according to clainms | to 15, 5 characterised in
that the dinmensions of the solid particles very froma few tens of
mllimetres to several Centinetres. 17. Method according to claim 16,
characterised in that the solid particles are inpregnated with a |iquid,
10 prior to loading. 19. Method according to clainms 1 to 171 characterised
in that -the containnent (1) is a chemical :reaction vessel, whereas the
particles (3) are cdt.al Yethopebbetsliny to one of claims 1 to 14,

characterised in that the gas wused is dried or
dehydrated.
16. Method according to claims 1  to 15,
5 characterised in that the dimensions of the solid
particles vary from a few tens of millimetres to several
centimetres-
17. Méthed according to claim 16, characterised in
that the solid particles are impregnated with a liquid,
10 prior to loading.
18. Method according to  claims 1 to 17,
characterised in that the containment (1) is a chenical
reaction vessel, whereas the particles ({3) are catalyst

pellets.
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