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-1 DEVICE AND METHOD FOR LOADING A CHAMBER WITH A

DIVIDED SOLID 5 The invention relates to a device and a method for
loading a chamber with a divided solid, particularly for loading a chemical
reactor with a catalyst, and serving in pLarlicuIar, thanks to the hollow
configuration of a rotating shatt, for the introduction 10 and/or withdrawal

of a functional device in the chamber during loading. The invention

relates more particularly to the loading of chemical or electrochemical,
pebalenaroR etroE nemical fired. OrD T8actars; NAtREH darticles 1 5WnDED
the divided state, which may have theform of beads, grains, cylinders,
pellets, rods, or any other shape, but which generally have relatively

small dimensions. The particles may in particular be molecular sieves or
solid catdlyst graires} geperally extredet oprepdredi2@ eitinet in iregulad for
shane; ordn the formmafsingle: or multilobeireds, whereef the dimansions 1
vary accloorgingnto eéalch @glirxidcuaai case I:rg(r)n a fe\:/Lv tgnths ogarglciilﬁmg ers _ 4
to & few centimeters. ThisTS the appﬁcgtlon fo wvilnc% reférence is made

255 eAoréIparticularly inthé Féstiofale spedification, but ¢he inveftive hollow
dexdee agdraethed applystothe doading ehamshanther withcamnethed el on

of soli rticles. ber of me Vi re known fo
in%%edag#g tkgl%%jledr?r\s%y%hf a£f§<e§] bg%%g?%%aqt)a ggt g%%gfleclggl [ nncaflc%hecr%l i%a °*

rédctor i ¥heSé mdtHods have the common feature of the introduction of
the partiGies tolbe doddiedrviathé 40 of thersactprarnd thel golligiontof the

thejodividyal particles.guring their falh with fixed grmahile Glm  or
deflectors, causing a 35 random deviation of the ertlcles. Ideally, the

P&l THGE Hetmtet oM thsirverfical fafifg patt fan FRdividudRFarid L es
freely byea showelestfert ohe,2 he oberad subfate of tree filimgpfroat beads,

wheteithey cvlinders, pellets, rods, or any other shape,
but which generally have relatively small dimensions.
The particles may in particular be molecular sieves or
solid catalyst grains, dgenerally extruded, prepared
either in irregular shape, or in the form of single- or
multilobe rods, whereof the dimensions wvary according
to each individual case, from a few tenths of
millimeters to a few centimeters.

This is the application to which reference is made
more particularly in the rest of the specification, but
the inventive device and method apply to the loading of
a chamber with any other type of solid particles.

A number of methods and devices are known for
increasing the density of a fixed bed of catalyst
particles in a chemical reactor. These methods have
the common feature of the introduction of the particles
to be loaded via the top of the reactor and the
collision of the individual particles during their fall
with fixed or mobile mechanical deflectors, causing a
random deviation of the particles. Ideally, the
particles thus deviated from their wvertical falling

path fall individually and freely by a shower effect on
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form a dense and uniform deposit. The Applicant, as part of its efforts to
optimize these reactor loading systems, has developed an 5 improved
feeding device which, thanks to a particular dispersal system with flexible
deflectors hinged on a rotating shaft; has-succeeded in considerably
reducing the steric hindrance of the system of deflectors and facilitating

itd- Instaltatforeih thesreétors. This 10lbasié sydtenvis deseribedirepatenthey

application deR 004854 anddhg impreuements to this filling device are
disclosed for ar;lple ir}l%pplications tEPo(% 1%%246 PPS' P 0,769 462,

Despite t k(laeuselO of efficient deaflsec%?gystems, S the rea Sehg\?ioP 8fttjhréllze

cataR@Eparticlas eofing tHe2 fAfiRg of theTeator maydbe difftBRLFERthe 21
ideap behaviorfdesttibed above clhetfiing frontinalso walled tharticular

"loadipg profile”y é?mthﬁﬂ@f?”ﬁ‘%ﬂ%ﬁ’@e%gﬁ%@}éwéb%%%ﬂ;eon a

still unfilled part of 20 the reactor, may sometimes deviate substantial

fromt e AriZontd “The Eataly BCEHERS, pditicufarfy: WHerthgy hadeahnd
anisetropicshapehthedrtake positiont reprefesdrtial difections] ¢udreby and
creating ;prefergptiat ggthi HH%B& ﬂ%@Jﬁedﬁﬁdﬁh‘% reaggnt2s 84S This
théoalu%hcthe cata}cl)ést bed,sglvn&% rise t% %psatllsfactor trcé%(;ctor %éﬁtlon or

the oSperatorSf e&lppli(l:ant has currlenﬁy succeededin guaran inlgct% ton

it Elightd filling Front siopes Hot exterdPHIEBHSt cortinueBictryfé 11ing
regibice dhis 3naluednrderstoensarg optinahgpesationof thesgeactors ons

fil it e load; evjce, It isconsequently important to be able
iy qtih%g o an%?é%’f%ﬁm 5§2

to check horizonta ing front during the loading,

continuct8RFortat cérfsin iRtstvarkst in 35idrdée i -netEdsry, k8 motlify Has /

opxératimgaa_arghjr_eetem @ftheﬂoadiag deviaémtoweqtain_yl@rﬁt @ﬁih_éng the

slepe 1qifBis Jifing front. Qpe 59%%% currently:Gonsists indnterupting sthea 1
0

loading to check the haorizontality e filling
behdvior described abdve. The

“filling front”, also
called the “loading profile”, that 1is, the interface
between the catalyst bed and the still unfilled part of
the reactor, may sometimes deviate substantially from
the horizontal. The catalyst particles, particularly
when they have an anisotropic shape, then take position
in preferential directions, thereby creating
preferential paths for the liquid feed and the reagent
gas through the catalyst bed, giving rise to
unsatisfactory reactor operation for the operator.

The Applicant has currently succeeded in
guaranteeing to its clients filling front slopes not
exceeding 10%, but 1t continues to try to reduce this
value 1in order to ensure optimal operation of the
reactors filled with the dense loading device.

It is consequently important to be able to check
the horizontality of the filling front during the
loading, continuously or at certain intervals, in
order, 1f necessary, to modify the operating parameters
of the loading device to correct any drift of the slope
of this filling front.

One solution currently consists in interrupting

the loading to check the horizontality of the filling
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- 3 front by appropriate means, with regard to the quality criteria of the
company responsible for the loading and also those of the operator.

While this verification 5 serves to correct the operating parameters of the
filling device, particularly the speed of rotation of the particle dispersal
system, the interruption of the loading operation that it entails is

penalizing for the operator because it increases the reactor down time. 10
Mareovert, this splution isaredative yrcompiex becatse rifi requires¢hequality
digmanting of fheyflingdeyice Jor e sleligtion okan QRIOREAIR ng and

measuring system. Other solutions have been proposed.in the prior. art,

fEr-example Sﬁpé’rfesé%%teﬂ?ﬁﬁﬁﬁc%ﬁon 189p Iz A0k Wigich £ ication
disctoses a hiethod and @ deviee forapemitdringothedilingreftaeclsambér the
(reactan) with a, granulag catalyst the devier dessrbed ihis application, ¢
comprises fllllngemedans Iocatef in th% LIJTPpeé centrlarl1 ggtrof the cham?er
spreadﬁ)ng ashower 20 %?cata ystsaralns and & deVite erhitine ng a'ase

beaat iSweepiiy thieisurfactadf the filing frohband means ld@te@@ngfme the
|Q§:%Lk£@@} emitted hythe emittingrdevices and reflecigd bythessirface ofe .

Ioadlr%;gfro t The emittlp P?%ng ?%te% rl%%wc (sg/i;es(t]‘)éxrﬁﬁ to thgec&use

chamber Jaf'thé leve ng means. déscri
|ﬁﬁ1|sr§ﬁb1ﬂcéﬂén h&sthe FawBadKk BFbeidy tatRerdiffitiR @angevice for

tlm%c@nwmgatﬁmstab ondhe ghanberitatbe filledstheteby updesirably
lengtheping .the downytime, of the reacior Furiheppare, this; 30 system, ;-

comprising telemetry measurement means at the height of the filling

middns, canfidt opeTa@ Witttthe dEASE aig d&RAcE BscribdBit EprG Lon
768 4627 hecaldse thel presance dbthesotating defléctarscbetweervthee for
filling front and t%t@lemelt%mga%lfin%syét%m@yld (3R Aisturb the, laser o
telemetr measure ents. The document WO 2002/008099 dlsclosesa
n%art%rlﬁry?eeder%avmﬁ a flexible roteary élspeﬁsmg erﬁﬁer aﬂowmg
precise coftroloverquaniifeand flowl ing means, located 1in  the

upper central part of the chamber, spreading a shower

his

of catalyst grains, and a device emitting a laser beam
sweeping the surface of the filling front and means
detecting the laser beam emitted by the emitting device
and reflected by the surface of the loading front. The
emitting and detecting devices are fixed to the chamber
wall, at the level of the filling means. The system
described in this application has the drawback of being
rather difficult and time-consuming to install on the
chamber to be filled, thereby undesirably lengthening
the down time of the reactor. Furthermore, this
system, comprising telemetry measurement means at the
height of the filling means, cannot operate with the
dense loading device described in EP 0 769 462, because
the presence of the rotating deflectors between the
filling front and the telemetry measuring system would
disturb the laser telemetry measurements.

The document WO 2002/008099 discloses a material
feeder having a flexible rotary dispensing member
allowing ©precise control over quantity and flow

character of material being dispensed.
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character of material being dispensed. - 3a The Applicant has recently
developed a system which, while essentially operating according to the
same principle as the dense loading system (Densicat(r)) 5 disclosed in

EP 0 769 462, with the same ease of 'Qstgllation and operation, serves,
among other 10 15 20 25 30 35 - 4 possibilities, to introduce a device
for measuring the progress and quality of filling and, in particular, the

slope oftthe fillmgofrania According torthegpresent dwesaliopatie a system
infrodyction, pf;a measuring instrument 5 is madg feasible-by, supplapting.. .
the solid rotating shaft of the prior-art by a hollow shaft having , o
aptepriate tdimf diftfensibAs, tFASE, dimendiofs Hermiting! Bttt )
passage otmeans foi Buspendify safkinstruntént, bhthe passagesefsaidof
insfryment.1q E%ﬁ'&%@erdpétﬁﬂ%ti%ﬁ the Joading deyice en ey reactor,

or also permitting the performance of a precise operation in the zone to

be loaded, or even a combination thereof. The subject of the present
invention is therefore 15 a device for uniformly loading solid particles in a
chamber comprising, in its upper part, particle feed means and, at its

base located in the chamber to be loaded, a dispersal system integral

with a central shaft rotated about a substantially vertical axis by 20 drive
means, and a feed line at least partially surrounding said central shaft,

this device being characterized in that the central shaft is a tube having a
sufficient inside diameter for carrying out, in the zone to be loaded, via

this tube and during the
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25 loading period, a number of operations ancillary or complementary to
said loading operation. A further subject of the present invention is a

method for loading a chamber with solid particles, from the top downward
over the whole cross section of said-3@ chamber, using such a device. A
final object of the invention is the use of such a device for loading
p&wslediml thémical of petrothiomicat reactdry Inehefloadingadavicengf the
t@rﬁf@%@{%@n‘é@mi%@ﬁiﬂﬂy ;@£3|)F§tlﬂ%£ﬂ@|eéﬂ§§#i%ff((j@iﬁﬁ|ﬁﬁ<EQfﬁQayd, the
means fall_by gravity into the feed line, between the. inside wall. of sai
iRl ittt bebes g it alipe ot LSk
comphsds. At its base, ‘atteastone dischalge bpEFiAGIBeaed abo Ve Hent
- h sdispersal systeai dheoughywhichstheparticles falhen theldispersatating
sysierpyrotated by,he central shaft. The motar which fotates thedubular.;
central shaft of the inventive device is preferably off-centered to_5 said |
SREFPAAE M Be stppfiédiith Siy'Eompressed Ja¥ for eXampie &ff o7 1OS
nitregen L The gotary rhetiontdan bea trangmitted fropethe dfive meapsd¢oding

thetulular,shaft, b any approprigte knoyw means, for example;bysa belfen
afgglen ora ect of gears, or faqcolmblnat%onttfrllere f. 10.As st(?ted above,

A cr. "1NS @) [S] Qa 191 vice o1n the
the'inside dimensions oFt‘ﬁe centré]l s%aft must be sufflc(?en or carrying

olte f#F e zon@ 1o bé lgsledeand- Hufihg the [adlingoserfod;eapémbep 6f @

operatiors angillary or semplementary da saido lopding ©perationo 5 Sueh 2
3\%?% ns E'}ac}’nortrﬂ%¥ not i.nvolve the passage of a functional device.
of a

O e . . . .
en the passa%% Punctlonal device is unnecessary for the operation

to be perfPmeHPthatts, fof ek&mpler fored Simphe SuktioR of dust ifbagR T S
the ratating tubecor wheh 2026 functianad tevicesisisuspended; beétate the a

actiyatinn ,of the,rofating, system, fr?%?“ﬁB?%?m]ﬁ%‘f—@DS PASSING1e  feed
tqg%%;mgégemggoq¥gﬁ%gggh%ggg@%grq&I%he chamber to be
’

loaded, a dispersal system integral with a central
shaft rotated about a substantially vertical axis by
drive means, and a feed 1line at least partially
surrounding said c¢entral shaft, this device being
characterized in that the central shaft is a tube
having a sufficient inside diameter for carrying out,
in the zone to be loaded, wvia this tube and during the
loading period, a number of operations ancillary or
complementary to said loading operation.

A further subject of the present invention is a
method for loading a chamber with solid particles, from
the top downward over the whole cross section of said
chamber, using such a device.

A final object of the invention is the use of such
a device for loading petroleum, chemical or
petrochemical reactors.

In the loading device of the present invention,
the catalyst particles issuing from the feed means fall
by gravity into the feed line, between the inside wall
of said feed line and the outer wall of the rotating
central shaft. The feed line comprises, at its base,

at least one discharge opening, located above the
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tube may be relatively small. In contrast, to introduce and/or withdraw a
functional device through 25 the opening defined by the hollow shaft, the
inside diameter thereof is generally larger and must in any case be
sufficient for the passage of said funectisnal device. In concrete terms, the
tube forming the central 30 shaft of the inventive device preferably has an
indideP dispactersldrgeethant2 eatl aind Worelpaiticalany rged elsanted- 1 on

cronbpandbe iyrodusiion af the tunctianaldevice euringdoading.fvia the
opening jn the central shaft 35 thls uncti nald vice js liable tq stri ethe
rotating tJIS%e andtbe dama d ]ﬁtrt tEermo(r'%e e%ol'b r%flor who ' OE]UId'ES he gft
funttionat device throdigh @%@ﬁcaﬂ%hé}ﬁ@f% shaftirfins the- Agkeaf o
tosiehingdhe frotating tube and beinginjuedwlokemeady thisduaksed gas,

dr@é!‘ﬂoa%a%?Qd'HQ'}a'é'%‘e%E%%B%%bee”rﬂ@wggaf%o'ﬁ%@}? can be

rotating tube from the functional device and from the opérator. |

cOr<H R EE Sffhe TdtingaBvice Wﬁteﬁ‘l’?\?ertﬁloﬁ%re@r%blwmtﬁé‘rr shaft
camprises abifixed protectiventube havimngsa shaltercoutsidé eidrmeter belt,

thanthe inside dianaeter gktherofaling,tubg. This, fixed Pratectvewhe is
placed inside the %%T gbfg the rot%tlng tube, so that the two tubes ar th
substan aﬁly coaX| xed’tube IS mtegrajl(i%)w e feed line. ©

fixentubelcapbefjbined 36 the fegd fiheciorekarhple aft@liféfii/élﬁﬁer@h’éc in
The teplacement ofa soficbshaft byna t@u@w@aﬁhwitht @ar@tat'@eb'daﬁgﬁj a
in diameter is liable to_create Ish dwmth )i zone of
th%%%blo%adm%gfrg)nt% o%étgen m%r%leg ate %elovgv t%or%e%%tgggo %13/ oaftSald
ol 6FtHe Xe8RGHE TE8Hiting in a hoIIow on the filling front due to
msufflcmmm'pttbpémtrtudes Tamake upsfor this passiblewshottagewissage

particles anel fo qvoid, the fogpgtion of a hojlwin the,20 cgntial.zone of e 5

the chamber, the appllcant has
functional device 1s unnecessary for the operation to

be performed, that is, for example, for a simple
suction of dust through the rotating tube, or when a
functional device i1is suspended, before the activation
of the rotating system, from suspension means passing
through the opening of said tube, the diameter of this
tube may be relatively small. In contrast, to
introduce and/or withdraw a functional device through
the opening defined by the hollow shaft, the inside
diameter thereof 1s generally larger and must in any
case be sufficient for the passage of said functional
device.

In concrete terms, the tube forming the central
shaft of the inventive device preferably has an inside
diameter larger than 2 cm, and more particularly larger
than 10 cm.

Upon the introduction of the functional device
during loading, via the opening in the central shaft,
this functional device is liable to strike the rotating
tube and be damaged. Furthermore, the operator who
guides the functional device through the wvertical
channel of the shaft runs the risk of touching the

rotating tube and being injured. To remedy this dual
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developed a device for aiming particles toward the center of the loading
front. This device is a central deflector fixed to the bottom end of the fixed
tube or of the rotating tube and located below the dispersal 25 system. It
has been designed to permit for distribaiting a controlled quantity of

particles into the zone located immediately under the opening of the
rotatingorble. It Bin prddiplopessibfe tcdsetaletypesf 86 eefleciorvided,
capable of diyerting the paricles teward theogenterof the ehasber. laavice
p[aerfl%{regreombog'n%ent of thecg)n%/.entiv%glevicehthis defl%cetor htaﬁ ethel

1l oadin
shape o d

~of a funnel, pré)f%?a]fbaIy an openwork?gnr?(ﬁ, atis, a funnel .
cOIRAPriSiAg alnubiiser bRBpeRihgs that ake 35 shifficlenilyisrige t0BM6WIRE 2
passage qfﬁbe_eparﬁjcyles_tmbe I@ad_e;dn_@“ hesenpenings @@sh@l@r@iﬂdﬁﬂbter
with 3 meshanispufos adjysting thejr size, for example, adiystabledlaps, ;o
which may be remote-controlled, particularly from outside the reactor.

THSHROWE L TGy fiife ddib&meénit 6t tRE Tistridutid of e parigRsnd of
cditeeted hytthé deflectarib¢he cemtraltkerie of theloading frortulrea  are
f%ﬁﬁigg%\télbitpi%f?ﬂf% @g@%ﬂﬁﬂ?nt Ofl th?tihéﬂi]nﬁ/gﬁat@&e dﬁ{jﬂ'ﬁ@f, ttr?ngUEg%lte gral
orm centra ector In ral w ottom ena o e 1ixe upe
ety & Satonti nel. roieroi s Baiod B8 1 Relfal HSHBERY =
feedfuireld tHiseentfraldeftesisrifeed furii 1akeémsa e0dmited

stream of iselid- pprtictesdsam the base of the feedrlinegnd senrds this shaft

p%rti gesream Ir glf fowar th c%ntral eflector by short-cjrcuitin fhe
disﬁgrsalgsysﬁgma}]?r%e)éce%tralg(fe%%cto?fsele%efur?gll((a%lpseyclr%t]égréfwitlfh t%e ¢ to

rt&EHRF b It GAVERSRS thePslpUrticte dispetsat 8fdtemland Wefmiratesthe
aboeitheg céntral tdefle ctos.t@bvidusly dtheteotton parivof sakd fgeehing of

fuppel mystéhave,a syficient diametsr fopthe fregdloneotihe sQlid, 1011 0w

p%%@k%HQME¥?£9%gSHU%EOHt due to insufficient input of
particles. To make up for this possible shortage of
particles and to avoid the formation of a hollow in the
central zone of the chamber, the applicant has
developed a device for aiming particles toward the
center of the loading front. This device is a central
deflector fixed to the bottom end of the fixed tube or
of the rotating tube and located below the dispersal
system. It has been designed to ©permit for
distributing a controlled quantity of particles into
the zone located immediately under the opening of the
rotating tube.

It is 1in principle possible to use any type of
deflector capable of diverting the particles toward the
center of the chamber. In a preferred embodiment of
the inventive device, this deflector has the shape of a
funnel, preferably an openwork funnel, that 1is, a
funnel comprising a number of openings that are
sufficiently large to allow the passage of the
particles to be loaded. These openings may be provided
with a mechanism for adjusting their size, for example
adjustable flaps, which may be remote-controlled,

particularly from outside the reactor. This allows
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deflector. 20 The central deflector feed funnel receives particles from at
least one orifice provided in the base of the feed line. These orifice(s)

is/are located above the circular trajectory formed by the upper end of

the feed funnel, integral with the rotating tube. 25 The base of the feed

line preferably comprises several orifices located equidistant from one
anether, above the dhjetiowwrof theoéentidl deflebisitfeddytinnel. AL  the

explainedin the dntraduction, the/inventivejdevisetueferahly eamprisesaral

functionalpe%@lcee §Oa5éjlsgen<%§:%rtl)glpw the bottom end of the rotating

tbe, of the fixed tube or of the central deflector. This functional device is
held by duspensidtPmbans. foF lekanh3e sowireta réd 2 becacabfor e
chainepassiag thteughdhe opening altheadtating tuliengr oft3kethe dixedral

tube itopay, be qoptrglled by gxtginal contigl means and sefyesdne  £ixeq

perform operations ancillary or complementary to the loading operation.

AlthSTghithe PrEMErRhicl 1€ B8 preseMtifventbRds Bt diffichiftov
okiatrodeciNgantrR lindedment mto flreechdmbeetd’be filled, in order to
mor_litorItﬂeifﬁlin%Qﬁﬁﬂtaithed‘émrg@&g_@;in%g&ath%ﬂ%'!gw SB%ﬁé‘;@n up a
ohviou erve for the passage of a wide variety of functional devices
T e B B b i the
infertion, thasfunetichal tvike intrbdacedeiatthe lopenirigmaiie Ralitwetly
shafliisrajtelemetry ggyice operating withr megharicakwaves-dan example;he
a sonar.or.an ultr nic 10 telemeter), or with,electromagnetic wa for .
o o) hho ot LAl S PEUAMAO PIC VRIS i
deViEE aFé prefétatly thdtsmittebdimmedidtee recorded afd prsces’ed the

by antappiepriaté sgatagprocessiag systeanand mayrserse cif neeessary, the

to 15, mogify the-pperating pargmeters;of the dense lnading device ofthe, ; 4

Inggggfnfﬁgggfrt%gggeg%gge a sufficient diameter for the
free flow of the solid particles toward the central
deflector.

The central deflector feed funnel receives
particles from at least one orifice provided in the
base of the feed line. These orifice(s) is/are located
above the circular trajectory formed by the upper end
of the feed funnel, integral with the rotating tube.
The base of the feed line preferably comprises several
orifices located equidistant from one another, above
the trajectory of the central deflector feed funnel.

As explained in the introduction, the inventive
device preferably comprises a functional device
suspended below the bottom end of the rotating tube, of
the fixed tube or of the central deflector. This
functional device 1is held by suspension means, for
example a wire, a rod, a tube, a cable or a chain,
passing through the opening of the rotating tube or of
the fixed tube. It may be controlled by external
control means and serves to perform operations
ancillary or complementary to the loading operation.

Although the problem which 1led to the present

invention was the difficulty of introducing an
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insufficient horizontality of the loading front. Such a telemetry device can
also be replaced by a camera or a photographic apparatus, preferably
digital, 20 for visually evaluating the loading quality. The use of a
photographic apparatus or camera gengrally implies the introduction of a
lighting source which is preferably fixed to the photographic apparatus or
cameiarbiemay ba istrodueed beparatelyt 25 3urifg the tbading of fieeer  to
chamben it may alsolbe: gvaniageeys taomoniaephysical&f ined by the
pPhysiqoshenical oarameteys olhet fhan the porizontality of heloading o
front, such asfhe tempera?ure, re afive humidity, quantity o.fpi‘lne dust in
sUspEnsio n-thievair Odxy et 36 oP ehlbrintedoite st irthechanbér etcVery
Appropsiaten tsepsersoioe measuring these parameters are known in the

prior art and gan e selected and adapted hy apersan. skjledlindhe art tq.,

the particular conditions of use of the device of the present invention. 35

InTOHE atéative Ut E Bevide Sl presefit fvérition, the fritdiond?  =he

dévide introdiicedvia the openinglienthé hoplloweshaftedoegomataserve forwi th
measurig the physicachemical parameters in the, ghamben bubifofrasonic
in%rogucing or Withdravv.ir%%m eriacl. -9 For e;gample, one pfgsibiliéy IS a 1
sar%pﬁﬁﬂge 8\§i2:e for t"eqll%ing s%mep es o divided solid or dast In %ﬁspe}ﬁ%ﬁﬂ ne’

indthe lgirgiove thecdepasit) or a suction device fafaEostitRdusBysuckisd 2

outthissfinergust. Finally.dbe 5 hallew shaftafdhie demice of the peasent tted
invention could serve for introducing a second divided solid and._a device

o e T et P e e
inffeHAcio &S Hiépersd Hetite 38 deScibed § Yreateridet&irBeR@F 10 tO
with deféyenta 4o the «lrawings appended-keretoot gaeewithaut sayingading

that the-variqus fupglional devigescan be jntroduged simutanegusly or - 4
successivey; of inat adevice may comaing severa NS S ne .

Such a telemetry device can also be replaced by a
camera or a photographic apparatus, preferably digital,
for visually evaluating the loading quality. The use
of a photographic apparatus or camera generally implies
the introduction of a 1lighting source which is
preferably fixed to the photographic apparatus or
camera but may be introduced separately.

During the loading of the chamber, 1t may also be
advantageous to monitor physical or physicochemical
parameters other than the horizontality of the loading
front, such as the temperature, relative humidity,
quantity of fine dust in suspension in the air, oxygen
or chlorine content in the chamber, etc. Appropriate
sensors for measuring these parameters are known 1in the
prior art and can be selected and adapted by a person
skilled in the art to the particular conditions of use
of the device of the present invention.

In one alternative of the device of the present
invention, the functional device introduced wvia the
opening 1in the hollow shaft does not serve for
measuring the physicochemical parameters in the

chamber, but for introducing or withdrawing material.
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15 In another embodiment of the loading device of the present invention,

a functional device can be fixed, not via suspension means passing

through the opening of the hollow tube, but directly to the fixed tube, at

the end thereof, projecting beyond thegotating tube. 20 The hollow shaft

of the loading device of the invention could also allow the passage of

means foraesnteollingre largestihetididl devige instadien priog toleielce for
loadingrbelaywithe dispersal systemcAssmentioned above, the helloyshafton
ofithe dense, 25 laading deyige of the present invention allows the, ; .o o
passage of a suction gevilce for cor]?tlnuou’sly,.or at regular intervals,

sHKirg BUCIRBI0USEBFIRES] i Suspénisiontithe @itdbove tHé'deposit o e
dinisieto solidaantthecqonteixtof dherfiling of feacters with SOroataiystss; e on
existenge of these figes in,the catalyst, ok their farmation hysattrition,dusing;, 4
the champber filling operation, raises a problem of fouling of the effluent

tréatiteht Ghd 5Bpardtion Sy8teinsiothted Howndtream bt the feacist. 219
isthersfore ativisaiiel35 toreove theseifihes beforeistantimguupthen  and

reactore e solittipndpentioned above, swhereby A-sugtion devicgi i below
mtro;tjﬁced via the chagnegz%f thg hollow shatft into éh%zgne Iotcated below
thé'ro atilﬁ% JeéffectSrs, 18 not Sidealif thidcasethetatse of the risk of
disturbingt 1P ¢5e it Hoadiha this zone angahodifing tHeltajectbap of famal
ofthecadalyst padicles, with the copseduence of anenunifaredenosit. or
The Applicant has found means for_effectively 5 suckin he catal

T e e ol Thatiie o e ot ok e e T
tubBR GHtHOR necessarily disturbing the air flow in the zone below the
deflectorsn Thiscstiction eabhd@iokiained fthahks ima$ystemitor sueking the

oyt the dust via the, 19 rotating tybe, o vigdhe fixed tube. Thewalls ofthe, 4,

rotating tube and of the fixed tube, optionally present, comprise one or
nﬁﬁ&s&ﬁﬁnﬁ&ﬁﬁﬁﬁ&%ﬁﬁtﬂ%ans passing through the opening of
the hollow tube, but directly to the fixed tube, at the

end thereof, projecting beyond the rotating tube.

The hollow shaft of the 1loading device of the
invention could also allow the passage of means for
controlling a large functional device installed prior
to the loading below the dispersal system.

As mentioned above, the hollow shaft of the dense
loading device of the present invention allows the
passage of a suction device for continuously, or at
regular intervals, sucking out the dust or fines, in
suspension in the air above the deposit of divided
solids. In the context of the filling of reactors with
catalysts, the existence of these fines in the catalyst
or their formation by attrition during the chamber
filling operation, raises a problem of fouling of the
effluent treatment and separation systems, located
downstream of the reactor. It is therefore advisable
to remove these fines before starting up the reactor.
The solution mentioned above, whereby a suction device
is introduced via the channel of the hollow shaft into
the zone located below the rotating deflectors, 1s not

ideal in this case because of the risk of disturbing
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purpose, preferably located in the zone of the onset of the free fall of the
solid particles issuing from the 15 orifice of the feed line and/or in the zone

of formation of the dust fines due to impact against the surface of the
rotating deflectors, in other words, in the zone of the dispersal system.

The loading device of the present invention can 20 operate with any type
oftdispersal siystem desighad toz deviatith anperidatinanddm ntameahery
soliel particlesfissuing fenythesdisgharge @pesing.dnihe haseoftbe derthce

Iinef and makirrll%ge?ﬂw fgg ig(siivjcdually in a shower of particles ("shower"

2 dis?)errlsoari%ystem . In"a’preferred embodiment, the distribution system
comprisé<:§eflédting clementdmtegraPWith the'€enfal SRaft. PHdsectively
deflectanscaregeneradly spadd from & isesairigid raterial, ppreferafily hollow

rupber, and are capable 3Q of diysraing,angularly from the cential shaff o |

under the effect of the centrifugal force when said central shaft is

rotatint Such S §E 6 defiéctors S déstiBed t6r 8%amplei adplication”Cne
EPL369 462 Thie deftectorss are pfeferably arranged inaseveral levetsa ined

anag, the.same, 35:nugher of deflgctos.elaments isjirovided aheach level, the

having substantially identical shapes. atranged, verticaly above gne e
another. ispersal system may also be a dispersal head  consisting o

asefies dhgubstamtfally Hofizormal - 1Thplatdsi padalleftdoene anstheprand 1v
ceadalcamrangeshboye oneanotherand wherepd the-areaiswept siringhi s
the rotation decreases-from the to ate to the bottom plate,.each plate,

iR ihae CepeReeal %u%r%ceE?Z%e,l&)n%g}?si%O%%u%i;”ﬁ%a|y05%c% " of

opelfing A€ &ts Eehter fot tHe o dtdedst pattdftfe s6IRY ParticleoBy the
grawity,itoward the plate lo€ated immediatelydétow. Such adispersate of

sysiemJs ;descrbed indetalin application ER 2 721 900 apd i3, 10 used e

under the trade name CATAPAC by Petroval. , ,
surface of the rotating deflectors, 1in other words, 1in
the zone of the dispersal system.

The loading device of the present invention can
operate with any type of dispersal system designed to
deviate 1n a perfectly random manner the solid
particles issuing from the discharge opening in the
base of the feed line, and making them fall
individually in a shower of ©particles (“shower”
dispersal system).

In a preferred embodiment, the distribution system
comprises deflecting elements integral with the central
shaft. These deflectors are generally made from a
semirigid material, preferably rubber, and are capable
of diverging angularly from the central shaft under the
effect of the centrifugal force when said central shaft
is rotating. Such a set of deflectors is described for
example 1in application EP 0 769 462. The deflectors
are preferably arranged in several levels and the same
number of deflector elements is provided at each level,
having substantially identical shapes, arranged
vertically above one another.

The dispersal system may also be a dispersal head

consisting of a series of substantially horizontal
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Another feasible embodiment for the dispersal system capable of

operating with the loading device of the invention is the one described in
international application WO 00/43304. This dispersal system 15

comprises two lines, each having a-particle flow opening, one opposite

the other and curved about the same axis perpendicular to the axis of
raraticreef saith thspeedal Systamescathat trrdir flentopeningsadre eaglyanged
logategonane siderofdhe axis afietation of said2Q dispatsat systeihg the

substantialy infhe seme diamelral Riane: Fach of these lings futhen o o,
comprises at least one longitudinal partition extending over all or a large

p&rt of its leRGRY thiz Frfition 'belly cBPabIS BT UNiding tHefpartiefe Pottom
straamand ebspreadingithe 25 tlowttheteod, 1dgainst theacentrifugahforce, at

overall gra laroe part of theglow, opgning. A methodforioadingd,e 50114

chamber with a catalyst according to the invention using a device as

, e
dE&Cribed! GBove (BherdllTohipfises i 'AdjdstmEREof thd 3p€ed 3¢ 6R L4
rotaticroofthe lcentraleshaft.accorditigab thes diadisteeofsthe chambeeto 1s
b%@@@%@@hqqpti%@e% liptﬁ?ﬂg&ﬁﬁ@,iﬂéﬁﬁ%??%méanﬁz of f@@osoéigd is
particles into the feed Jine of the device, the carryipg out of an
o o LR Eniaig OF al Gy B 1 he B chiiaton through
the operfitig bhitie rotatisg fulse ordfthe fied tubef The I16&ding Hethedsal
ofsthetaventigpdising the dgydee describeddn deted below preferablyice of
C rises _the.following steps; - 12 - during the.loading of the . chamher
Bt o e Pt e s OF B toaine hont JF T Conal
catalsi 6ed teihg dfanctivharfméaduring devieds intdH8EEd Frlthe Systen
openipg Of Hie rotating tubewt of Zthehfixddatubeg- the deviations of thef 1 ow

logding;profile from an, ideal substantially harzontal profile 2 apout the

determined quantitatively by mathematical processing of said ,
same ax1s perpendictlar to the axis of rotation of said
dispersal system, so that their flow openings are each
located on one side of the axis of rotation of said
dispersal system, substantially in the same diametral
plane. Each of these lines further comprises at least
one longitudinal partition extending over all or a
large part of its length, this partition being capable
of dividing the particle stream and of spreading the
flow thereof, against the centrifugal force, over all
or a large part of the flow opening.

A method for locading a chamber with a catalyst
according to the invention using a device as described
above generally comprises the adjustment of the speed
of rotation of the central shaft according to the
diameter of the chamber to be loaded, the continuous
introduction, via the feed means, of the solid
particles into the feed line of the device, and the
carrying out of an operation complementary or ancillary
to the loading operation through the opening of the
rotating tube or of the fixed tube.

The loading method of the invention using the
device described in detail below preferably comprises

the following steps:
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record, 10 - and, according to the result thus obtained, electrical signals

are sent to order the adjustment of certain functional parameters of the
loading device. The functional parameters of the loading device which

can be adjusted according to the filling profile 15 recorded are, for

example, the speed of rotation of the central shaft, the opening of the
discharge op&hing(s) plecetdnahasd of the febdliheandahe Least one

orieriation pf the-dispersal systeprwith regasd tocthe vedicad raxisrofdhe of
cq:%mber. %O The sp%ed of rotation of t}f‘le central sliaft 15 comgrised C}/\/ithin
e cata ed gnctlion n evice,

the range ge%é/r%ﬁy used for I%ﬁl(%Nna devices, an prefg?gbﬁi/l between?
and 250 8¢6Idtons? périRintk: ahtd artfculdhly beRieen B9 afdizso or of
revolutiong ger tuhgte. 25 The invention is now described with reference

to the drawipgs appended;hereto whieh are;nopliniting, in, which: ¢ o, on
Figure 1 shows an axial cross section of a _hollow shatft filling device

ad&iflihg fhR5ATETON: Y30 Figdre s Showd & axial (Toss seehiGn Bf e
theu bottamazoinesdfyonelembodirnbatefthedbllow shaftssEigure 3 Shows:id
a gERssysection along A-A of Figure 1, - Figure 4 shows an enlarged

perspective view of 35 a central deflector, and - Figure 5 shows an axial
Clior B ) Filfow'<hatiustiat

. an ccordin h restl thus obtalned
cross sectiof 0f the bottont zore of the holfow shaftilfustr Ing one !

embodirdrmaof tife fimetional devieelittrdduced JRirthehepering itient of
hellow shaft. ful3- tHgues Gaaant.eb shewqrrofiles of dlagi loagling: Frons,.
recorde a sopar.t telemetry device, optained with a.device .
o B R o o DAy ce

a¥15-ShovitTh Fi§uradd ey GEViEE RPFigare Bonphdedd hBppdrLe

recorded are, for example, the speed of rotation of the
central shaft, the opening of the discharge opening(s)
placed at the base of the feed line and the orientation
of the dispersal system with regard to the vertical
axis of the chamber.

The speed of rotation of the central shaft 1is
comprised within the range generally used for known
devices, and preferably between 25 and 250 revolutions
per minute, and particularly between 40 and 150
revolutions per minute.

The invention 1is now described with reference to
the drawings appended hereto, which are nonlimiting, in
which:

- Figure 1 shows an axial cross section of a
hollow shaft filling device according to the invention,

- Figure 2 shows an axial cross section of the
bottom zone of one embodiment of the hollow shaft,

- Figure 3 shows a cross section along A-A of
Figure 1,

- Figure 4 shows an enlarged perspective view of
a central deflector, and

- Figure 5 shows an axial cross section of the
bottom zone of the hollow shaft illustrating one
embodiment of the functional device introduced via the

opening in the hollow shaft.
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1 containing the divided solid. This hopper 1 is fixed to the feed line 2 of

the device. During the filling process, the hopper 1 and the feed line 2 are
filled 10 with the divided solid which issues from the feed line 2 via

openings 7 provided in the side walland/orin the base 5 of this feed line.
These openings 7 are preferably adjustable, using adjustable closure
means (Nbyshewn)fsuchad a Yariablevopenirgtdidphragh, fohes loading
acijgl?&ing the é'@dwediViQﬁﬁ ?Iil%%m@ﬂhn%wehdﬁm bghélf?ﬂ@ef@e@ Ii?@aiis,e,
axially traversed, along its whole lengt a hollow sha secure .
B e B h S e enc i on
a EBfTPESIStEaiY mutorplated®ditithe et ne Side: The trafs o as
between the nraten d4cand. the drive shaft 3 takes place by any appropriate

means, {ol.EXaMple by 2Rl The Yl NG devices, Seuel Nelt e
and fixed in.the manhole of the reactor 25 by support tubes 16. In the

2dneBEIbH hEBHLONT efd Yof1RE divehaftye link'2, SrubBEPG&fktors gt %4

arecfixedetofthe duferwallf the Hollewdshaftoda deflactombolding filling
i@m@h d_%_ é?d Qm{%wgﬁegéﬁiﬁmg of %fﬁPCMéJSiBQiéfBﬁ Q%_\H%ﬁ %0 g;_»lé_ig@g@ued
, 1t Ivided salld.introduced. into the opper alls.via t eed_lne 0,
e PG 7 A WHIGER TR the ing Mogete o Line
defle¥tors 8PAECSHAIMg To thePrésast inventidre afiéd 35 ifstdllatiorl 6P theln

filing deviess befores duingsor rafter the filing proeesse it isjeossile to7  are
e e 3nehing T IRE hallon Shatt The. - Medns
fufeBiénat el is 544 s BpeRdethfd rGBifte SlspEfdH AfEans for
26 whiciht mnay, fahexantilewbe afvire] avrodea tube,la cablewt ea thain. the
Figure 1 shows a preferred embodiment of the

The feed line 2 1s axially traversed, along its
whole length, by a hollow shaft 3, securely held by at
least two bearings, and rotated by drive means 4,
preferably a compressed air motor, placed on the feed
line side. The transmission between the motor 4 and
the drive shaft 3 takes place by any appropriate means,
for example by a belt. The overall filling device 1is
securely held and fixed in the manhole of the reactor
by support tubes 16. In the zone below the bottom end
of the discharge line 2, rubber deflectors 8 are fixed
to the outer wall of the hollow shaft via deflector-
holding elements 17.

During the filling of a reactor using the device
in Figure 1, the divided solid introduced into the
hopper 1 falls wvia the feed line 2 to the adjustable
openings 7, from which it falls on the rotating hinged
deflectors 8.

According to the present invention, after
installation of the filling device, before, during or
after the filling process, 1t 1s possible to introduce
a functional device 9 into the chamber, having
sufficiently small dimensions for 1its passage via the

opening in the hollow shaft. The functional device is
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5 loading device of the invention in which a fixed tube 6 duplicates the
hollow shaft 3 inside it and along the whole length thereof, in order to
completely isolate the operator loading the particles into the hopper 1 or
introducing a functional device 9 through the opening 10 in the central

shaft. The fixed tube is integral with the feed line 2 to which it is fixed by
itsuppengiag! |F teenatyativient slewnsin Figirelbnthefi@dtubeds ghich
longer, thap.the xetating fube=3 and; prejects beyend dt fenashod lengthe or
At thC eanld of the fixed tube 6, 15 below the dispersal system 8, a central
deflector fl' is fixed, roughly having the shape of a funnel. This funnel 11
compriseés-§'$&fies bf opBAifYs Ila sBfitiePlY fatgetBNOWIRAR passdge the
ofithedpariictesiodre loaded <l heneentiral ceflectonR@ collects,icrethetane: 6

hang, @& certaln fragtionof the, particles dispersed by the dispersal system .

and, on the other, particles issuing dlrectgl, via a funnel 10, from the fee

e feed
litERitRout RBTING beek Bikpersed by tHe tispérial Syl BSTHe flfiRer e
1@ tereby setves to @&short-tircuitsant dispersal systeth dhedpeer 1 or

fupnel- 49 ef the centraldeflactor11 igdixeddo the hollowgshaft3 andisning
rot%tectik\l/\éth thg tdr'%PlerSEH d]?{leCtoﬁ%- P‘Je flgmt% 0 collects Ithe sol

palrticles iss(fjleng via-at1east one openinglfsf provi ed in the base5% tﬁNelth

3G Feedifrd |10 tHis Figuke 1 “hedpehingls (19 sdpplying'the furarer 16nd.
isfare difterentidrom the,openings 7 throrghwhichlissuethe paglicles-ube 6
disper. the dispersal s m 8. The two types of. openings./_and. 1

ini%ctﬁggrﬁ%vo %ﬁ%eﬁ%fﬁlg ci%((ﬁt(%tl-%\%e\%e@gg 3£ s?nrgl; e Egrr?ejsgéfts eygnd

openit§s isteqtiahy fedsiBie Lhormirdy; ikltRe ®ade Bof the féed e, @e ©-
singlecsirctenabalits thercertrad axiscof the laadinghdevide. ddgurec2 slhows is

arg 953!@&960'96%5191 efdastening zone gfthree sgries of geflectars 8 tory, 5 ¢
the outer wall - I5 of the hollow shaft 3. The functional device 9

introblEed vid the op8finbifi$i¥e hoflow §Raft§S ©f  openings  1lla
sufficiently large to allow the ©passage of the

particles to be loaded. The central deflector
collects, on the one hand, a certain fraction of the
particles dispersed by the dispersal system and, on the
other, particles issuing directly, wvia a funnel 10,
from the feed line without having been dispersed by the
dispersal system 8. The funnel 10 thereby serves to
short-circuit said dispersal system. The feed funnel
10 of the central deflector 11 is fixed to the hollow
shaft 3 and is rotated with the dispersal deflectors 8.
The funnel 10 collects the solid particles issuing via
at least one opening 19 provided in the base 5 of the
feed 1line. In this Figure 1, the opening(s) (19)
supplying the funnel 10 is/are different from the
openings 7 through which issue the particles dispersed
by the dispersal system 8. The two types of openings 7
and 19 in fact form two concentric circles. However, a
single series of openings is equally feasible, forming,
in the base 5 of the feed line, a single circle about
the central axis of the loading device.

Figure 2 shows an enlarged view of the fastening

zone of three series of deflectors 8 to the outer wall
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suspended from the suspension means 20, is located in the zone below
the bottom end of the hollow shaft 3. 5 For the sake of clarity, only the
deflectors located in the plane of the sheet are shown, but it must be
understood that each series of deflectars 8 consists of a plurality of

deflectors fastened along a horizontal line all around the hollow shaft.
Imrhedidiely dbovédo eadtrdftthese horizéhal fastexing dined, a dedésef 9

suctionepeaniags ¥34s praddedpEhgsessudtion epenings1i3whagksita: 3,
suctié)n rplgael%s (lpot shqcvm) located in the hollow shaitoor a{ ghel%oé)e{eeéld in

thselrle&,ecan e Used to suck out the dust tines m L5 suspension in fhe air

inthe infrredialevieinity-6FthisC 26198 oftRE helfow Stfafth Phé PosifdR6fF 3 -
these stictionapeningsclihas beenmselectadesaithal theser srificesaared in

locgted glose o the zopg of fall of.the divided,solid from, the opening £ 1o
and close to the zone 20 of formation of the dust fines due to the impact

P
with P detfeltord 8L Figurd 3 Shbwa Erbss Séefidr alohg A-ASR Figire ©F
1 aln this figlre; Yheoihnetaost citcle sepreséntsdhe diked ube Ghthel zontal

secand cirgle corrgspends te the 25 rofating fybe 3 angdthe Qutemost pove
circle}lo thg o%er Walﬁlof the fe%déine 2. In the base 5 of the feed linge,
e3 QOri1zonta

eaF o) 5. 7, _stFenln% %nes, a. sefles of
two'types of openings are arranged: a first series of four openings

formiigiaircleneni eidse tbihe ictatirigreiveBdnd a setbadserigsior-ion
thsge 80rapenings, 19 fermingsan tdermadiategircleastoser to(the outgtown)
wall of the feed line 2. Th rticles issuing thrqugh the openings./ are

digoé)rastgtejdby the d%%%rsgrgs?/gt%ﬁ 85?%(? tE)a\rtclaé‘)ies %tgui%%t ro%j?ﬁ the er.ld
opelfings 19 areféithefcollé@ed Bythé e fimtel 385 GfHRE cénthds 11
deflegtemEl wienrthisipasses belowtore ofitheseadpenings 9,tor of this

Ssoaoaih e omial yaten b2 M Aot
bSIBMarRL- 1gPenings '3 has "been selected so that these
orifices are located close to the zone of fall of the
divided solid from the opening 7 and close to the zone
of formation of the dust fines due to the impact with
the deflectors §.
Figure 3 shows a cross section along A-A in Figure
1. 1In this figure, the innermost circle represents the
fixed tube 6, the second circle corresponds to the
rotating tube 3 and the outermost circle to the outer
wall of the feed line 2. In the base 5 of the feed
line, two types of openings are arranged: a first
series of four openings 7 forming a circle very close
to the rotating tube 3, and a second series of three
openings 19 forming an intermediate circle, closer to
the outer wall of the feed line 2. The particles
issuing through the openings 7 are dispersed by the
dispersal system 8. The particles issuing through the
openings 19 are either collected by the feed funnel 10
of the central deflector 11 when this passes below one
of these openings 19, or dispersed by the dispersal
system when the funnel 10 is not positioned below one
of these openings 19.

Figure 4 shows a perspective view from below of a
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central deflector 11. This deflector has a funnel shape with a vertical part
and an inverse cone shaped part. In this inverse cone shaped part are
arranged openings lla of which only four are shown in this 5 figure. At

least part of these openings lla are -provided with flaps 21 adjustable by
rotation about an axis 22. Figure 5 shows an embodiment of the filling
dedee ot thedsrésemttinvention in whith the fimniclienslbdevice s10@ isfgtnel

a sreasyiring gevige swchras an ulieasenis:o laser typedeleaetyobhaped
butar%eviceé :ggtrlbutln asecond d|V|de% SO|Id The ttomepart O];m ed
theho low s with the TEE series of de fae%tors 7S identical to'that -

st@&ﬁ@hﬁQ@uré b2 15 Fhe'flidctiona @ikvicef9 édnsstsSof é@é‘é@nd%haﬁhls
14 ipjaeed substantially atong theraxis ofthecheltow shatinSagd, 11a are

downstream of, ihg,0ytiel oufics 15 gf said Jhallow, %2%%92@5@@5%%1: an

deflector element 12 hinged to said Second shaft 14 so as to deviate 20
thefdfforhangularly due to the centrifugal force when the shatft is rotated
by a motBr gnateshowsl)o il ependetitcat the miotorf4 dhiwing thé holfowevice

S*aﬁfft 3n A perean skilled - theiait wilhunderstanditbatihg funstianaldevice
99 ice shown in this fl% re subst%ntialle/ 25 corkesgonds to tl*i&dewce for

dlstrltl)utlng a d|V|de§asollla dcéor m‘fﬁo%he prior art, disclosed for & first®*

timess appliesten EFE0087e854] witlh teliffereriel thad it mdstiae for
dimensions.allovgngitss passapedhtoughthe ehaanel formed by them part
h%llfow% aft. %9 he use g)hglf(%h aglvugifé[dtﬁol|dt§11§tr|b]gjl§1 dewgg AS. (? of
functiona dewce serves to introduce and uniformly dlstrl ute a secon

divRfeteSoliar différeftiroht e tha dispersehdta theUpenings 7 ofthes 1-
feeddiné@n cEhissetontkdivicked solicbisdntsaduced via tbe channed 35af 14

the,hollow shaft.3 whish terminates, in the outlet orifiee %15@’}%&51%%"’ Blerte

can be adjusted by a variable opening diaphragm I5a growded att e
bottofTnd SARHOTBATShat 3, Ene- ouclet orifice said

hollow shaft, of at least one deflector element 12
hinged to said second shaft 14 so as to deviate
therefrom angularly due to the centrifugal force when
the shaft is rotated Dby a motor (not shown) ,
independent of the motor 4 driving the hollow shaft 3.
A person skilled in the art will understand that the
functional device shown 1in this figure substantially
corresponds to the device for distributing a divided
solid according to the prior art, disclosed for the
first time 1in application EP 0 007 854, with the
difference that it must have dimensions allowing its
passage through the channel formed by the hollow shaft.
The use of such a divided solid distribution device as
a functional device serves to introduce and uniformly
distribute a second divided solid, different from the
one dispersed via the openings 7 of the feed line 2.
This second divided solid is introduced wvia the channel
of the hollow shaft 3 which terminates in the outlet
orifice 15 and 1its flow rate can be adjusted by a
variable opening diaphragm 15a provided at the bottom
end of the hollow shaft 3.
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- 17 - Example Demonstration of the effectiveness of the central deflector

A chamber having a diameter of about 3 meters was 5 loaded using a
device according to the present invention, comprising, as a dispersal
system, rubber strips arranged in threeseries of distinct heights at the

end of the rotating tube. The rotating tube was hollow and had an inside
diameteEgfap ém. It was 10 duplicated by a fixed tube having an inside
diameteneind 3cakhis fixedrtube prejegted heyend ke rotatinge tuberiyra 1
a%%Lnge% . Elxed to the end of the fixed tube was a Puls68 model sonar
detef:torso?d—by VEGA, of which the detection head can pivot through an
angle of A5 TR DFdrAB take MmedddBfichis Bverdheehtire MRkGHoONY2S
The sonar detectarwasrembie~icentroded viaddabie, by@ data processivgnt
Sysiey, (This systemaliows the recarding, in a yen.shortdime,.about 30,

seconds, of the profilé of the loading front, 20 at any time urmg%he filling

oeratiBrA. ATFGGEdIng Bperafi6h was fitsttartfedbut “With subif Adebiced t
rotatingeat@ speed bEabout Z01reyolutibes per Arinute pindhe apsendecofwas
i}l@@@ﬁ@hﬁ%‘f}ﬁ?toﬁ-a’aﬁ%ﬁ 6|§1§BQW§ thﬁiﬁrﬁlﬁ’@@e@ t%%]fi"rilrlg i&nf.rg”t It was
there y.otln . [t shows clear at at the center of the ambper,

fleitalb ot ot Sl e coa D e e L P
isférntad: dudfolan hsffidiertippuicatperttles. Trvieadingoperatibrting
wagepeatedpder ideptical 3Q genditions with dhey difference thakaa tube
openwork frust nical deflector was fixed to the end e, fixe ,
B e M TSI, o
|oaBiHe frdrit svase §adtantially Sdehticartothd ideal protieplare &g 35 of
harizontal (referefice level). t2& e ChAiMSirements over the entire

filling front. The sonar detector was remote-

controlled wvia cable, by a data processing system.
This system allows the recording, in a very short time,
about 30 seconds, of the profile of the loading front,
at any time during the filling operation.

A first loading operation was first carried out
with such a device rotating at a speed of about 70
revolutions per minute, in the absence of a central
deflector. Figure 6a shows the profile of the filling
front thereby obtained. It shows clearly that at the
center of the chamber, under the central shadow, in the
prolongation of the hollow shaft, a hollow is formed
due to an insufficient input of particles.

The loading operation was repeated under identical
conditions with the difference that an openwork
frustoconical deflector was fixed to the end of the
fixed tube, as shown in Figure 4. It was found (Figure
6b) that the real profile of the loading front was
substantially identical to the ideal profile, plane and

horizontal (reference level).
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1. A device for uniformly loading solid particles 5 in a chamber comprising,
in its upper part, particle feec means (1) and, at its base located in the
chamber to be loaded, a dispersal system (8) integral with a central shaft
(3) rotated about a substantially verticagaxis by drive means (4) , and a
feed line (2) 10 at least partially surrounding said central shaft, this device
being characterized in that the central shaft (3) is a tube having a
sufficient inside diameter for carrying out, in the zone to be loaded, via
this tube and during the loading peﬁ%al%\’x[%umber of operations 15
ancillary or complementary to said loading operation, and in that a fixed

tube (6) , integralwith. thedged .Jine s} is1placedLinside the 1Agting,lube 1 o
(32 the fixed tube (6) and rotating tube (3) being substantially coaxial. 20
“ThetleVice ds claimadin ciame cH&a&&ﬁzeﬂp%etﬁatpfﬁgéartlel%gtlCle

|s§@|ﬁ@ fropatite feed naeahs @F fmﬁmbla@@eehdmt@rddo\mfm@ chamber
b%ve@@ thednside, wall of saiskfeedling (2)-and the puten wall,0f aid2s, a
rotat| Pe (3 S%Id feed,line comprJCS| at | So b se (g) at Ie%st one . 17

par?‘cle dascharge opening 27) I%cae ové the ispersal system T3y
TRe Bevied asfdifmeln itherof ]@I%%% 1 ght 362 crard@efizel that?)

thetdriveaneans: (4)is offy centered:abiouidhe sotating cential sktafif(3). 4his
T@%Q?X'&e Bé Clajmed in. 8'9&!8 3 EQéraEE?”%%%ﬂ” that th@e‘?{'e’Pa'I‘eanéha ft

(4) is fed with a compressed 35 gas, preferably air or nitrogen, 5. T

device &S claimedif ahg bha%f %esuﬁlp?é@é&nglélﬁﬂrﬁﬁ cﬂéﬁi?:?écﬁ’z"edfor
indbatrthertube dorming theheentrah shafo(3phasl an drside diametdrilargerbe

than 2 Q![Urﬁ’i%er%l%'¥ |aI%%rdtD§!3 19&?10516 Tahergﬁw&asocﬁalmﬁgfa@mfns
one ofi;l grecedln claims, acterl edin thactI |t{urth r comprises at
g a5

leasto Htral de eclflc? 3fYo “° St ding” Operation,
and in that a fixed tube (6), integral with the feed

line (2) 1s placed inside the rotating tube (3), the
fixed tube (6) and rotating tube (3) being

substantially coaxial.

2. The device as claimed in claim 1, characterized
in that the particles issuing from the feed means (1)
flow in the feed line, in downflow, between the inside
wall of said feed line (2) and the outer wall of said
rotating tube (3), said feed line comprising at its
base (5) at least one particle discharge opening (7),

located above the dispersal system (8).

3. The device as claimed in either of claims 1 and
2, characterized in that the drive means (4) is off-

centered about the rotating central shaft (3).
4, The device as claimed in claim 3, characterized
in that the drive means (4) 1s fed with a compressed

gas, preferably air or nitrogen.

5. The device as «c¢laimed 1in any one of the
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the bottom end of the fixed tube (6) and located below the dispersal

system (8), designed for distributing a 10 controlled quantity of particles in
the zone located immediately below the opening of the rotating tube (3).

7. The device as claimed in claim 6-charaeterized in that the central
deflector (11) has the shape of a 15 funnel, preferably of an openwork
furher 81 The devicelassclain®trinatdifnisie add 7 1 khardetdrizedirethatitbe

furthen camprises adunneh (10} forfeeding the gentral defiecier(1)i ameter
integral 20 with the raotating tube (3), passing through the .dispersal
s}s?%r%e(]é) g%ar%e?miﬁgfing a %?/eé eE(YerS]lt?a g&é‘legcggrn(lﬁj, the lower part
of said feed funnel (10) having a sufficient diameter for the free flow of the
salid particlesiewartktheccentrakdeftacian(dd). 25:9. Hie/deviee asof  the

claimed i, any ope of the  pregeding claims, gharagterizgdiin that it further o -

comprises a system for sucking out dust via the_rotating tube (3) and/or

tHEFBRE EBE (6)F 36D° Theeviceras Biainéd TPahmT 9, Haractetized t°
intthat thetwalls ofitkie rofatifgetubé(8)laridibkthé 6fixeertabe ¢@)dorprisel ow

One ar MOLe,auUGion 9@9@@% (18) for H@%p@me,@ﬁfe&@xﬂ%ﬁq% a
the zone I%J.? (g the dls;%er al sy tem (8). 11. The deV|cehas claimed n the

conaro e quan 1% . ) Qﬁr %FlﬁF in the z?ne . o?ated
preceding claims,” characterized in‘thatit further comprises a functiona
déviee (B)esifshended beéldvk theobstiom ®rrifofthe - POt adtating fubee(3)3) -
of the fixed tube (6) or of the central deflector (11), via suspension means

(2p) passing{hrough the.opening of the fotaing fue, (3) orcathe dbxed); ;o
tubé (6), and controlled by external 5 control means, said functiona

dévice $érvinglts cafy it operdtibhs Enkilladyldr doRipldmentaRAothet 2
loadingedperatiert.ck2The deviesasclaimedin €laimelll,

8. The device as claimed in c¢laims 6 and 7,
characterized in that it further comprises a funnel
(10) for feeding the central deflector (11), integral
with the rotating tube (3), passing through the
dispersal system (8) and terminating above the central
deflector (11), the lower part of said feed funnel (10)
having a sufficient diameter for the free flow of the

solid particles toward the central deflector (11).

9. The device as claimed in any one of the
preceding c¢laims, characterized in that it further
comprises a system for sucking out dust wvia the
rotating tube (3) and/or the fixed tube (6).

10. The device as claimed in claim 9, characterized
in that the walls of the rotating tube (3) and of the
fixed tube (6) comprise one or more suction openings
(13) for this purpose, preferably located in the =zone

of the dispersal system (8).

11. The device as claimed in the preceding claims,
characterized in that it further comprises a functional

device (9) suspended below the bottom end of the
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10 characterized in that the functional device is a telemetry device,
particularly a laser, ultrasonic or sonar device, a lighting device, a
photographic apparatus or a camera, particularly digital, a sensor, an
analysis or monitoring device, a sampling device, a 15 suction device, a
device for introducing a controlled quantity of another divided solid, a

device forndistiibbting B3divided soliticor &icombirtagion thepeof.013. The the
dexdee as claimediie eitber of claims 11,29 andugs sharasterizedandhat (20)
the suspension means (20) isanie 2 rad alube.a cableora ghain 1.,
Thé davice as clainted in any one of the preceglng claims, Characterized
inthat tHecdisper<t 25 8Psteml 8)7is deRignetPdrafdomfy deffectaigernal
salishpardicleséssuing freamdhef dischargeadpeningi (7, anel td makedhemrry
fal acividuallyin.a,shower,of; padiles. 30.15. g deyige ag dlamed in ¢y
any one of the preceding claims, characterized in that the distribution
syStem (89 cBRpFidEs Rflecting elements integral with the central shaft

(3), made from a semirigid material, preferably rubber, capable of 35
diyerging angularly therefrem undeg the effect gbthe cenfrifugahforge 11,
when sai centralghaftéB) i% ro%atingﬁ 16. ¥he dgvice as clzéime.d in claim
15,23 Eharactéfizedin thatht%e dispeersal slyl/%?en% ?é))a compﬁgég two *°
lirtess! emels hiaviAg dlisticlé il 6pening Yone oppesite the bitersilc or
cwyedaboutdhe csgme axis perpendicylar tetheqaxis ofyotatien ebsaiddhic
dispersal system, sao that their flow nin re each. located on on

S T e O rolatn i e o e WAn TepsoT
sd@fe AetralS plahe EAthtoTthaSe M5 ftfthe FcotAprising at I8t ofe 2
longitidinal paatitioreextendimgvaves alf or a 10 targeéuparhof its lengtit,rthisl ed

fh%ﬁEJQB‘E being capable, of dividingtheparticle sweam and.of spreadiag oy

e
distributing a divided solid, or a combination thereof.

13. The device as claimed in either of claims 11
and 12, characterized in that the suspension means (20)

is a wire, a rod, a tube, a cable or a chain.

14. The device as claimed in any one of the
preceding claims, characterized in that the dispersal
system (8) 1s designed to randomly deflect the solid
particles issuing from the discharge opening (7), and

to make them fall individually 1in a shower of

particles.
15. The device as claimed in any one of the
preceding claims, characterized in that the

distribution system (8) comprises deflecting elements
integral with the central shaft (3), made from a
semirigid material, preferably rubber, capable of
diverging angularly therefrom under the effect of the
centrifugal force when said central shaft (3) 1is

rotating.

16. The device as claimed in claim 15,



10

15

20

25

30

35

flow thereof, against the centrifugal force, over all or a large part of the

flow opening. 15 17. The device as claimed in claim 15, characterized in
that the dispersal system (8) is a solid particle dispersal head, comprising

a series of substantially horizontal plates, parallel to one another and
coaxial, arranged above one another and 20 whereof the area swept

dartiveg thetrdtiortdecigasest o thé isp plate 3o #vs bottons plakeeach(8)

platespwith dhe exeeptioniafdhe bottarmrplate; ¢amprisiag a substantallyr1 ow
circular.%penin at its center for thc% flow oﬁ at Ieastopart of th
1 T otnher 'an

solid
DSREToS TRy 25 Sravi Mo AR the Hars oeSted Thmedately BelsaC s, A
metis foF icadiig B Shakbet HWith“soliRpartities, fEMIRE2Sp elownivard 1
overdphe mehole SISEBS_eBBCtiQD ot saitl chiamiher,flising @ﬁéﬂiﬁ:@@cgﬁd@‘lgeach
to; 30.Any.PNe,of claimscl 1918, 19 Fhe methad as-claimed inclaig 48, 4
characterized in that: - the speed of rotation of the central shaft (33 35is

d,%

adjhSt actording tofhe didtheter bf the'chamber tb'Be RaB8d,  tHECtrat
salichparticles ane imfrotlbeest: contimsouslyy viaethe feath mieansq 1 pintolthaes t

fe@ﬁéﬁlin%%lﬁqft}#a@i@ice,@@gt-i%%&m 9%%@@ﬁgfﬁgflﬁq@ﬂtamqr or e
ancillary to the loading operation is cayrried out through the opening of the
OV HUBRS) o1 of 156 e T (61 B30, HHb Thethd A Be R L
claimsaigrandng, thara®etizédinethatrdarngahe loalling®f fissling the
chramberiatleastronea iecord ts made ofdhe prefilg of thedeadipg froatofall
the catal ed using a functional.-measuring.device 10 (9), introduced via
th%ropaen¥r%é: %? tt%%r%?at?ng tﬁ%% %})%% 0 u%eerg ﬁ?(legd’ tube (6), - the

deviations of the loading profile from an ideal substantially horizontal

profile are dateeminedevice as claimed in claim 15,

characterized 1in that the dispersal system (8) 1is a
solid particle dispersal head, comprising a series of
substantially horizontal plates, parallel to one
another and coaxial, arranged above one another and
whereof the area swept during the rotation decreases
from the top plate to the bottom plate, each plate,
with the exception of the bottom plate, comprising a
substantially circular opening at its center for the
flow of at least part of the solid particles, by
gravity, toward the plate located immediately below.

18. A method for 1loading a chamber with solid
particles, from the top downward over the whole cross
section of said chamber, using a device according to

any one of claims 1 to 18.

19, The method as claimed in claim 18,
characterized in that:

- the speed of rotation of the central shaft (3)
is adjusted according to the diameter of the chamber to
be loaded,

- the solid particles are introduced
continuously, via the feed means (1), into the feed

line (2) of the device, and
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quantitatively by mathematical processing of said 15 record, - and,
according to the result thus obtained, electrical signals are sent to order

the adjustment of certain functional parameters of the loading device. 20

21. The method as claimed in claim-2Q,2characterized in that the

functional parameters of the loading device are the speed of rotation of

the central shaftqB) thé bpeninglop ivandisEharge @penring(s) {A¥ plated the
atithedase Qf%@&&eid)hiﬂei@) @@@Iﬁhll@&@tfi@ntatmh @‘ﬁb hﬁzH@pﬁfﬁﬂ{ing of
system (8) with regard to vertical axis of the chamber. 2 e

mesrtheo agc %I%lﬁgd %ﬁlqgf%lrg};l % a()rg(i;[?rllge %nxt?}Cgt Tf»hue% gpe%e6 of rotation

of the 30 central shaft (3) is between 25 and 250 revolutions per minute,
preferably batweem4® and 150G:revalutionsiper imintie.i2ds Usesof thel 19,

d%\ﬁg(iggtcéaﬁirpggdn lqgetq{ac@ims 1 35to 17 for loading petroleum,

chemical or petrochemical reactors.
- during the loading of the chamber, at least one

record 1s made of the profile of the loading front of
the catalyst bed using a functional measuring device
(9), introduced via the opening of the rotating tube
(3) or of the fixed tube (6),

- the deviations of the loading profile from an
ideal substantially horizontal profile are determined
quantitatively by mathematical ©processing of said
record,

- and, according to the result thus obtained,
electrical signals are sent to order the adjustment of

certain functional parameters of the loading device.

21. The method as claimed in claim 20,
characterized in that the functional parameters of the
loading device are the speed of rotation of the central
shaft (3), the opening of the discharge opening(s) (7)
placed at the base of the feed 1line (2) and the
orientation of the dispersal system (8) with regard to

the vertical axis of the chamber.

22. The method as claimed in claim 21,
characterized in that the speed of rotation of the
central shaft (3) 1is between 25 and 250 revolutions per
minute, preferably between 40 and 150 revolutions per

minute.

23. Use of the device as claimed in one of claims 1
to 17 for loading petroleum, chemical or petrochemical

reactors.





