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- 1 DEVICE AND METHOD FOR LOADI NG SCLI D PARTI CLES

I NTO A CHAMBER The present invention relates to the
field of loading 5 solid particles into all types of
vessel s, especially industrijal reactors, in
particul ar chem cal reactors. It relates nore

prechagh¥e! fnA ¥h88 rOrPLA a?ﬁgageklﬂsﬁiﬁ?&fﬁgf 126

| oading™a vesse em cal "reac

with a divided SO|Id, esﬁbdﬂﬁﬂﬁWRMth 10 a catalyst

The invention relates nore particularly to a device

and to a process for |oading reactors, especially
fﬂ%@dFﬁéﬁﬁﬂﬂéa%@%?%tb@ncﬁé%ﬁ%ﬁﬁ Té%e%@?oéﬁéﬁﬁcéﬂf loading

pebnekewnei i pet heghenmicat yhyPe o Wtdy 0l d ,d espec1ally
pgrtlcles articular, in the dj V|de st.at

PEPEIEs SmyT TR T  he orbibt . BRmdls, CGEATAEL 1ctors.
cyblmhﬁ&teﬂlmoseomummd$ehy iR atmmviaﬂnsa antcarss and

ngggne£ﬁé%¥ 9f lho%bﬁ%_ TQey ?@% Pe q?leggkﬁﬁcular a

si eves yst gralns ar e “general
pr:@%lnpauln reta|¢é0fror miidh extdivdiates Peﬁllscﬂngqa@qa@b@lby with
nglggkg@?sttype, the size of which may vary froma few
tenths of a mllinmetre to a few centinetres. 25 Many
devices intended for filling a vessel, especially a
clrerl qalveor: ipet reghemsc alo e atdariculddl sald da device and

particles are known and described in the art 0. These
G0 G 2T Tnal S EOET ebF B Cebo et ar s Lipt Ut 51 Hed bed
neetctthe snupér oubequakilty eﬁetéroahesuchlas pheroleum or

| oadiagncrate; Rogngengidy sdansiiy, d 1928108 cular

course, “they nust ow'a 1 ng t
céﬁf@bﬁsdﬂﬁlﬁﬁﬁestﬁﬁﬁetlce gU|deI|nes as regards the
operators and goods. 35 The loading tinme is an

ort ant garaneter in the fllllngaof t he vessel s.

Tﬁ § iRebetatie® K f 88t et a thfeal W,(T%rbéﬁgﬁplegﬁﬁ%nsf
t hgtl insleirst, egtiaded bat dcalsynidr in other forms, and are

generally of small size. They may be molecular sieves,
solid catalyst grains, which are generally present in
the form of extrudates of single-lobe or multilobe
type, the size of which may vary from a few tenths of a

millimetre to a few centimetres.

Many devices intended for filling a vessel, especially
a chemical or ©petrochemical reactor, with solid

particles are known and described in the art.

These devices and their associated processes attempt to
meet the numerous quality criteria, such as the loading
rate, homogeneity, density of said loading and, of
course, they must allow a loading that conforms to safe

practice guidelines as regards the operators and goods.

The loading time 1s an important parameter in the
filling of the vessels. This is because the faster a
reactor, for example one that is integrated into a unit

for treating a hydrocarbon-based product, 1s loaded,
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for treating a hydrocarbon-based product, is | oaded,
-2- the shorter the downtinme of the unit involved in
the manufacturing process, thus allowing a faster
restart. This factor is of _prinme inportance in so far
as the downtinme cost can be very high. 5 It is

gover essen al that .the | paded bhed. of S0
g§%t| cl'es %:a s%h né&ﬁ”ﬁgﬁF%e P %Ealyé%l%ea exheg fjl the
goedulierbyeneit yprok@skhe h@m@gehéDWyngsalmﬁmﬁVEd bysart.

| eadisnge o Whi ¢ the prEhU'JMbJﬂﬁﬁi al §0 KNowR-ass the

the "l oading profile", that I's to say the interface
bePWBERTENECEpPERpREL V6EY P& cat al yst bed and the as
yet unfilled part of the reactor, has a proflle

sest to the horizontal r 15 even_ hori t Thi s
CI R e P nor R l@érf’;h%m% N ARGe A RER s eS1ia
tbermabﬂeelesalmath&owataiysthebeﬁcaﬁespsttkkmr tdklsibits

I Ijng LLyiCriterion is very 20 inportant, even
ggggtlgﬁgaln%oFgér to pronote constant and uniform

flow of the fluid to be treated and reaction kinetics

tﬁ%%UQF&%H%éHEES¥“i£elMBEHQEdoﬁnlnﬁ lSQ&@h?SEnb%Quﬂﬂg the

thus to allow an inprovement in'the use o .
catatydfd fororKanpleCoy i t iffg, tof everdimg profile”,
pt@menhsnmo éyetE@}natepaabéfbéambbalm@dHU§§éﬂigﬁmk of
S ntire cata St, .Nass ro be, use
ho AR R et 25 D bR ooBRL Y the
fmeb@toﬁ | dadi ng B Triclact ot sseekattes tbetm@ﬂuxmﬁqu or
d%@%htyho§¥9§5@£%y TﬂﬂﬁgMﬁEhSﬂ?nQE%%T"ogg 1? ath9ery

pressure drop enonmena, the density particles
pﬂ@ééﬁﬁm|¢%ﬂﬁ¥le%kQ%rofsﬁﬁqNﬁﬁftkﬁ%ﬁsténtm@e catalyst
ebbigci ency of the chemcal reaction. 35 This density

is defined fromthe anount of catal yst

Respect for this 1loading quality criterion 1s very
important, even essential, in order to promote constant
and uniform flow of the fluid to Dbe treated and
reaction kinetics throughout the entire volume of the
catalyst bed and thus to allow an improvement in the
use of the catalyst, for example by limiting, or even
preventing, preferential paths from being created and
thus the entire catalyst mass from failing to be used

homogenously.

Another factor of importance in the field of loading
reactors relates to the loading density. Generally,
notwithstanding, for example, the pressure drop
phenomena, the density of particles present in the
reactor 1is proportional to the efficiency of the

chemical reaction.

This density 1s defined from the amount of catalyst
mass loaded 1into the vessel and from the height
(corresponding of course to a volume) of the catalyst

bed. The height is normally measured by an operator and
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mass | oaded into the vessel and fromthe height
(correspondi ng of course to a volune) of the catal yst
bed. The height is normally measured by an operator
and - 3 generally requires_the |oading to be stopped
so that t he operator can neasure said height, for
S|n I e eneral Ly dusty

SSrbEsRare "B alRlA ey cat e ng dent eBEE RN g0 that

pﬁb@e§$e§atoesp@@lmGQﬁummSﬁukh&mmqﬁ;ﬂr%@rl@xa@mlé using

devi6es,andnePr 9¢e5S e ncMaY 1r QY i nadgguale Ln terns
of filling rapidity and/or quality, especially by

departing, to a greater or lesser extent, fromthe
heeivzeatial i éyiotithe didd i ngicrionts V@hdouspkcﬂ@é\@ses,

devi ces not, allo in general t he api,d, or .even
CERPERGLSY MEBSTT ortt o Shne T bHog Rl of S FrEngand
apdbOESdesnotma@kannkD dcedentiats the itdrwersnabf filling
ry of t vesse| pecifj e ,.lnsi f
PReTubebe) s TRkt Ty Shohpirkly B addiPleiell o
" preegeairanict |l@§'sers@é<|¢ea§,t Heratb cidup | leo 1k fn fpoki t Y opedthe
atrivariQugbevel s of the catalyst bed, said
t her nocoupl es being intended to neasure the interna
20 tenperatures of said bed at several |levels of the
r gaetions Thesen i IdeegdWeay | tbesidmy abebaye as oRstaclles the
to thﬁ- good dlstrlbutloqﬁpf the solid Eﬁrtlcles
g

f OFRITMYG the" 25° €t al ySt et Aivd maffSFEqaierent  ©f  the
opcagirenaliosped fiicl ddjaisaménts ob hhe Iteddi nigidevacesunt
| r et yaq; d S I

ogthgl %%gz I%a ge Igfor ?ghtg et\%félslcaefin % ont@llésa}/lal the
chasédsgs ;@éssutﬁl@e toesshk héei zOARt alf1 3G HerY | oaeipglise

de!k%%guﬁﬁ%hﬁgegge Qﬁu§1f§§dtﬁ@%ﬁoco@b@@pQQXMﬁt@o@ﬂgloned
suspended.i nsi de. t he reactor have gnlflcant

d&ﬁgerganPu?he Hpetat or T esﬁ%%ialpﬁtaﬁys he €59e ofsaild
dehachmentpoest dasimg, iwhemddieseooperadfrs the internal

temperatures of said bed at several 1levels of the

reactor.

These 1irregularities may behave as obstacles to the
good distribution of the solid particles forming the
catalyst bed and may require occasional specific
adjustments of the loading devices 1in order to get
round said obstacles, especially to obtain a loading
for which the filling front is as close as possible to

the horizontal.

Other loading devices making use of a feed sock,
dropped into and suspended inside the reactor, may have
significant dangers for the operators, especially in
the case of detachment or tearing, when these operators
are at the bottom of the reactor in order to orient the
sock loaded with particles in order to drive said

loading.
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35 are at the bottomof the reactor in order to orient
the sock |loaded with particles in order to drive said
| oading. -4- This is the reason why, in order to
obtain an optinmum |oading quality, the Applicant has
proposed several devices and associ ated processes for

fibling vessel 5., gapegial Ly, | arge: sized vessel & withy
sol'i'd particrles, 5°F or xanpl e |n:%uropean Pat ént °F
Appkiddati oau&EPL 0y 007t1854 Argmid dars: i ipisoverenpsed several

iig%‘%li%%d 4 AppkLeakions o ER O L6 246 %Qlﬁ%goixz@é)sels,

. More recently, the Applicant has proposed,
ofgeECctel1Y0 ¥ardtietl 9pr O¢E SEHE  chat Bet erildd ckapflcles,
t ke rl @adinpg cOfin IFAMIgrSirZzethv@asselsoMEd-sohidp 0 007 854
particle%, a novel t%ge of evige dgscribedaﬁn gatﬁgt
ABPFi catiton FRUBTE78"48%S whitACtoRs st stof & Bystenttons
fap di stlei Bdbi ngdsaPd0 pgaet “ékes equi pped with a
hol |l ow central shaft. 15 However, and despite the

recent inprovenents nmade to the device, a certain
nifeser refcedrtdwbadkss mage + epaith, hagobrevampide due ader to

el funeti onyofofherdevier QWddg sticadi g @het 0 BMHing of
external di sturbance. 20 These drawbacks are, for
exanpfesSizefhafsdfdte "honbgenel € yPaf tiRéCar 6 d1¥E | ntype
t I@el d‘eﬁii&ie%/sdr{]eéleﬂibmlsﬁhblp)éft@mﬁi be'%gﬁulrﬁg;aﬂifrbypami gugar, 497
a "l.ack" o orizontality of the filling.front; 25 - a
QERIERy CRRCIG0Es WOt Comfortieh, & i -°pattietiE Said
I palrdwer eshanpivbeddesiched densbtycentanlabherfial |y

hi gh 1 oading tine; and/or - too many hunman

interventions during |loading. 30 In addition, the
APpplerant, 370t Respatesetld iMesenftestBpEdvepchihe made to

fiekd gdhas i ghl kghtedna Gedad No puBRelba@ks may remain,
r%gU|renents in order to increase the _efficiency of
S

ﬁIQﬁﬁﬂHk%,d%%dtPnﬂxﬂ%%%ﬁﬁ%ﬁ%on of the device during

loading or to an external disturbance.

These drawbacks are, for example:
- 1nadequate homogeneity of the particles 1in the
catalyst bed, possibly exhibiting, in particular,
a “lack” of horizontality of the filling front;
- a density that does not conform to, and in
particular is lower than, the desired density;
- an abnormally high loading time; and/or

- too many human interventions during loading.

In addition, the Applicant, in the course of its
research in the field, has highlighted a certain number
of requirements in order to increase the efficiency of
such loadings, and in particular:

- to provide a better measurement of the height of
the catalyst bed during loading by increasing the
frequency and the precision of the measurements;

- an improvement in monitoring the appearance of the
surface of the loading profile with recognition

and remedies associated with ©possible slope
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- to provide a better neasurenent of the height of 35
the catal yst bed during | oading by increasing the
frequency and the precision of the neasurenents; - an

i nprovenment in nonitoring the appearance of the

surface of the loading profile wth recognition and
remedi gs ;associaled W th possiol %fS'SO?PPC; “13aq 881 €5t Sei1e;
and/ or “unevenness of sai oa&ing profile; and>

i npr oveddaut omati on of the |oading nmaking it

possi bligy bR epar bi¢uhak. ho IgH erygne directly hdimg it
real tine in the device starting fromthe recognition
of thePpafakefer semtT ohed &bove? iLRtegVger tB-rectly 1n

furt hercdecr ease t henl oatiang déwBcavhi kearkedyci Mrom the
human i nterventions to their strict mninmum 10 These

dr anbalk§°9Rd TS T or G nBr O RGS T fie MEF ey PDfe, 10
t he | oadidrg are abikthbhe nEcercprsenotineedovbéngt heime while

fFilli ”Qeﬁﬁcg%r! 89t ‘“ﬁﬁfePé%ﬁtf £s that gneate, oy yc¢
during the fiTling, a greaf optical interference. The

15 termingmeat optical interference"” is understood in

the sense of the present invention to nean that the
conditions do not allow correct and/or i medi ate .
optieesl dhcsteaciFatdth BECEhe tappedPande et e #FFiFhgrcy
f pantthdhilsagphigcahré ntenf erleacedrs genefa@hhyedueHed the
Zg.gqe presence of.qgny usts ich Eor in %ge N

| 6adi g déli ¢S  For exahpl & fromPcat éﬁ%ﬁ grafhs Fheate
chemicgl threeaftidtindustss swhexch apéiprésenttdntammecr The
I si gni fi cant. ntjti dir -
cGraly St ts e oAdba. 35 GoF Ut ans. Rave bsan rbposed "
f 6ENEAPr &V n¢Nche PIEHRTI thucus BomitdTol 6 thean oadialg the

oboaguesseks Widh ot i dapasti cl@Srect and/or immediate
optical visualization of the appearance of the filling
front. This optical interference 1is generally due to
the presence of many dusts which form in the loading
device, for example from catalyst grains in a chemical
reactor, dusts which are present 1in more or less
significant quantities depending on the type of
catalyst to be loaded.

Solutions have been proposed for improving the
continuous control of the 1loading of a vessel with

solid particles.

For example, Japanese Patent Application JP 7-242337
discloses a process and a device for monitoring the
filling of a vessel (reactor) with a granular catalyst.
The device described comprises a filling means, located
in the centre of the wupper part of the vessel,
sprinkling catalyst grains, and also a device that
emits & laser beam that scans the surface of the
filling front and a means that detects the laser beam
emitted by the emitting device and reflected by the

surface of the loading front.
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30 For exanpl e, Japanese Patent Application JP
7-242337 discloses a process and a device for

nmonitoring the filling of a vessel (reactor) with a
granul ar catalyst. The devige_described conprises a
filling nmeans, located in the centre of the upper

part of the vessel, 35 sprinkling catalyst grains, and
also a device that emts a | aser beamthat scans the
sihftacenidft itnlge arfd | denget ront dandcasmears athatchdst ot sthe

theihasgr @?@%e@%Ite?e9¥th§tﬁmt%%' rﬂldﬁ\ﬂgc‘%n@zmls This

reflected by the surface of the loading front. -6-

TRESERT thaty ARE deredriorg %%vp§é§gar@laﬁttlav(ﬂ4ézﬂ doffheult

wahb aferddt@vesselnstevel inst et Raef |v|e|s|s|ég eaANSe Dl Sed,
s¥§ten1ha t he diamback of belnqirelat ¥?d|ff|cult

Hd | BRGERy €61 ¥ nstaf T 7 iiside §ipgd ©of the

f rkebedor .t hus undesirably increasing the idIe peri od

of the reactor. Furthernore, this system conprising

a telenmetric 10 nmeasurenent neans |level with the

f Furithg rmears, ddanifot sYshemi oncespirestihy ora cahdbemetric

fH@%%hQ@m@htmﬂeaﬂ@tfb¢@P wiensenkoadiing e &es, cannot
described in FR 2 872 497. This is because the

prESEhde o CHHE T dtvati ngC et P ect 8RS thefweén 2ltlhe With the
f dehiseg 1brenthqardtike tRiereiyde ireasrrenent sy5f emild is

1P B P LR AT AR SIP g RREFLALLY. Becueen
néasuﬁaﬁénmgtéthmal@@Wwtheuﬁelém@mrp@rmem$mwmmsnbrsystem
e%%‘&l‘d” li'sttgﬁlbe’th' 13 AUStYe o sl 1{50”'@ eSUEM @St the

ing a reactor wt yst ‘grains. "Thus

tﬁ@ﬁeoﬁe#@@ﬂénﬁ need for a filling device that makes
it possible to conpletely or partly solve the 25

probl ens nentloned above, and which makes it possible

tgurthéépPﬁeout BRit disttdd Heasur elehts Qﬁcqqﬁgfﬁﬁfgﬁﬁ not
ahdbor ©éridenappear anceief den f uhkungabnent of a dusty

environment such as that of loading a reactor with

catalyst grains.

Thus there remains a need for a filling device that
makes it possible to completely or partly solve the
problems mentioned above, and which makes it possible
to:

- carry out automated measurements of the height
and/or of the appearance of the filling front of
the catalyst bed at a high frequency, especially
without the loading being stopped or during a
brief stop in loading;

- carry out these measurements with precision, for
example over the central height of the catalyst
bed, and also over the loading profile of said
bed, at the very least over a large part, without
being dependent on the amount of dust generated
during loading;

- carry out these measurements without human

intervention in the vessel;
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the catal yst bed at a high frequency, especially 30

W t hout the | oading being stopped or during a brief
stop in loading; - carry out these neasurements with
precision, for exanple over -the central height of the
catal yst bed, and al so over the Ioading profile of

said 35 bed at t.he very .l east_.over a_l ar part,
wi t hout™™ WRE 2ehg dgaéngenﬁ'oﬁ-t%e éﬁbun “o ggUs%%I‘ example
generaﬁédrtduglﬁgfmoddwngresubgﬁryfoufuﬁhe@%asurements in

neasur%g%@ES %btHQMLuHMﬂ?”dad&éﬁﬂﬁﬁthgﬁahn Eﬁgerventlon,

vessel ; -7 automate the | oading of the vessel, for
exarrplérl starting fromthe results of said

nMeasur eaent $hien ve@ysdar amdmammaaememgﬁ{ o4ls1 hMBdirticles

intervention; and 5 - (%I t he. vessel aut nailcallg.
with sofi @ PErESaReds 3% Motfogen JiE g ‘%Pje ¢ srecisely
manner deffiihengr ediesedignsdef i pitngHehel deasnyy vak tdhebetter
| oadi n et.te k f th ra . of

aat Qgél ngaggogarthe Bgysﬁ%%%r% oENE .RA %ﬁ‘d‘i@% i es

said | o ng NUMerous researc
the Applicant has devel oped a novel device which nmay

esppeshal Y suseiddieudense d.0adiNg; Syt er@ﬁ@@ﬁ&bf?&éﬂﬂ)has
disclosed in FR 2 872 497, with great set-up_.a

ofEr &t PRG e s O THRE dﬁWé§§nﬂ”Pﬁ¥édP?%neﬁﬁﬁééaﬁﬂy use the
passiskl e 110 autremat e attHor 15Dé1@si<fr@ﬂff%Vﬁ tdr[?_esdxﬁ%b?g in
of _a.r t via_.better _nmonitorin the height o
DRE afary S0 Thed 5 G GBI T g R T Sadt
appeaeamcanﬁénﬂu@mnmdkmﬁ ot pb551bﬂm|Uq;¢utnmatQ0and/or
The, pr%ga%%% Oftkgeut OI'@é&Qn%yS&E | nterven ng *ina thEetter
parameters for ust ment devi'ce may all ow a

r 8@uéteaAnon %@w&rﬁleu nbet geht idns taar i vyt d badE ngeadndduring

espeeiiall Yrdangeroust eIMBPpEALSF¥ENLIFORS A Naivde ddef the

reactor. 25
filling front.

The presence of automated systems intervening in the
parameters for adjustment of the device may allow a
reduction in human interventions during lcocading and
especially dangerous human interventions inside the

reactor.

According to a first aspect, one subject of the present
invention is a device for loading solid particles into
a vessel comprising:
- particle feed means;
- means for dispersing the particles from the top to
the bottom of the vessel;
- at least one means for measuring the height of the
filling bed; and
- at least one automated system for controlling the

feed means and/or the dispersion means.

The device according to the invention may | Dbe
independent of the vessel to Dbe loaded, and 1in

particular removable. This has the advantage of
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According to a first aspect, one subject of the
present invention is a device for |oading solid

particles into a vessel conprising: - particle feed
means; 30 - nmeans for dispersjng the particles from
the top to the bottomof the vessel; - at |east one

”eag%iE%E ea L%ir% glgggy%eghﬁogfiﬁhe @) ils%%%% Eed€essels
and - at 'f'dast oné "aut orat ed sys?engfor controFIing

t weth3s feedlrednyiand/ or the dispersion neans. The

devi ce according to the invention may be independent

of the vessel to be |oaded, and in particul ar .

r éovaBTBI1TRAFs hhs t¥eSadvaift agecst MernSpefhibiing the

t_@@s?@%ﬁ@@_&i valella@@di 536} pfbesevwclal Wﬁtﬁ$8|§?lﬂ‘%t hparticles,
SN e. | cCe. t 0 rr ses a one ee nmeans
SRABFCAG L He e BB EPor O olAs Ch B8 Ted wi th ool i d

particles, especially fromthe top to the bottom

This _fe | Se, .upst | east

IRESC! SR IEARSR SOTRELSEs UPSU Ao, | 2508 one
16hfigrogxanplie, Phed ithladghaatoneasd, ove lveppert may be,

eggentialdnp RUI pped W th-a ghut f f valye. The fesfoper,
means may partial]y or conpletely surround the centra

SREFPENGLAURY dFEPERTOn iédns? iSrpartitcuf atva: cdmer afeed
Sﬁéﬁhsazna@_ef%dmﬂj alelyJV\brl@oﬁ{b@efc@@g lmrf@l Uiy ﬂO@d central
provided with at.|east. one, _especla aut omat ed,

P BbiTe bt rHES T Eh apa SR EE AR e tral
behefftt he shkutihed bypew.for exanple flaps, the

di spl acenents of which may be 20 carried out by jacks

or by any nmeans known in the art, which may be
r ém6t ef 2ot Mstded. MFhesbecl BSAY eda@arksl Gt e dtnt éRAEE tone,

carpketighy yor aupankiakbl y, cautopat i gabhy. bl ogk ghrteastar,
og%igrléiggugg means may be of the shutter type, for
example flaps, the displacements of which may be
carried out by jacks or by any means known 1in the art,

which may be remote-controlled.

These closure means are intended to completely or
partially, automatically block at least one orifice or
at least one group of orifices for discharging solid
particles, in particular that are positioned above the

dispersion means.

These closure means may thus make 1t possible to
control the flow rate of particles from the discharge
orifices, during the operation of loading the vessel,
and more particularly during the dispersion of the

particles.

The management of the streams of solid particles or of
catalyst grains arriving at the dispersion means may
thus be controlled, in particular in order to be able
to act on the loading profile. Specifically, the

control of the flow rate of each discharge that has an
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25 at | east one group of orifices for discharging

solid particles, in particular that are positioned

above the dispersion neans. These cl osure neans nay

thus make it possible to 30 gontrol the flow rate of
particles fromthe discharge orifices, during the

oper: tion of di ng.the vesse

part?cuparly du??ng%fﬁgeaﬁ§88réﬁ%n€%$ Pﬁé%lCleF|é$E% make
35tTm@Sﬁ¥h£§ﬂnﬂﬂthﬁC@f@ﬁsmr@émESbmeBbBbdtpammaﬂU§sQﬁ to
OEveQQE%EySErQé@b@§r§E£e¥'ngs@%htig% dir$R8L$isoN Hgan§umps

n&y hus be controll ed particular in order to be
PES t BRAEE CORAERE/ I055?ngrB?BFPP@edSp@@PFF%élI%ak?ﬁe it

C@Ebts(s@'bl@f tbh%kfﬂaq\ﬂ rat e 0f i repchr sl sichargea & bat dhase aki th
flue e the di s er3|0q of the artlcles

h&%& CLRWt REE lltlﬁu' tusjc?na Ps,*%% %?%%%/%lly

orf lba andehomqunmaegularltles such as hol | ows and
hunps. More particularly, the restrained contro

makes it 5 possible to obtain a |oading profile in
aédcopddntd Wa hone headesfreédr sembiongendét i [t€1e t hasprgssion

Qe dY 9@81%%5%%5 fd atcand-hor iszontal - oAeeeRdiNg t8o110w,
one particul ar enbodi ment, the di spersion 10 means

COMBACEES a foentalClshat¥e ofEfOREIPY Sholdfow,StXiP  type,

abﬁ:{eﬁleedbtlg \r/]wtnaodw are @%ﬁdleqtl@ﬁsj ofsdé;t_c%l f@htaYI@e is rot(:jated

ef er that are_.se Said shaft is rotate

D S A e P DS St Gro bRl € e~

oténtmedtwedhmﬂd$peaﬂxﬁu the tdhe Shafsypsuppd iedtiw 4 hgas,
pr r.abl h t en and air.

TR e R R o g Lo dh e TTLRAPE whi ch may

rotate at a rate ranging from 10 to 300 rpm and

pﬁﬁeef@bié/ Ufoni"&@aEPo@O%ff Ppe i Scgenranal Ly, par alHieh may
to 20 the gltudlnal axis of the reactor However ,

tﬁP§at§X|§tof roﬁ%ﬁ?an%ﬁﬁVIHé Jffdet ith &R adP8mated and
nmemeEE rabelyattirea t4@ sal @EXironof thegaressel lyspagantel to

:%g%t 9neglégéf%gﬂ_ a J%Fbeintﬁartféégégi‘duhow v%?? this
axis of rotation may be offset in an automated manner
relative to said axis of the vessel using at least one
automated jack, in particular during the loading or
during a break in loading. The offset may be an angle
ranging up to 45°, especially up to 30°, relative to
the longitudinal axis of the vessel, 1in order to

correct possible unevenness.

The central shaft of the dispersion means is Jgenerally
positioned over the longitudinal axis of the vessel,
but it may be shifted, for example automatically using
at least one automated jack, during the loading or
during a break in loading, parallel to this axis, by a
distance ranging up to 50 cm, and in particular ranging
up to 20 cm from the position of the longitudinal axis

of the vessel.

The wvariations in position of the <central shaft

combined with wvariations in its rotational speed, may
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during a break in |oading. The offset may be an angle
25 ranging up to 45, especially up to 30, relative to
the | ongitudinal axis of the vessel, in order to
correct possible unevenness.dhe central shaft of the
di spersion nmeans is generally 30 positioned over the
| on |tud£nal axu%_of the vgs; but

shifted, ~f or exa ﬁe aut Oa |¥al y U§Fﬁ§r %iqﬁﬁﬁtognethe
a@ﬁ@ﬁapéGSJa@ktheuweﬁgeﬂhe | oading or during a break

in loading, parallel to this axis, by a distance
ranglngﬁﬁ£ to 50 cm and in partlcular rangln% 35 up
t dh2o iﬁaﬁtﬁﬁ@lﬁ@sﬂttbncéﬁ¥ﬁﬁéeldW@l@@&i Eﬁ&lgontrOl

ofsytslﬁ@mveS@@hmeétﬂlgfar lj@tclk@ns AN PEShE) on ﬂalf t@@rtlcular,
cen%ral aft . conbi variations in

Pt“éﬁﬁg speed a Ofmlo 3% PssP bl faho Fdng fment

t perdnsterbutdiontiod tfhed perdriscl @sdiortbé wessedlisgéesion
l%%ghgg dﬁX'%%IqHXnﬁgk ??o?ﬁlgatQQyt%ﬂe %{éﬂ ff%m. the

system conprising ja OW ng, in particula
abicesutedeatcsi orfs oy modilt canfdons éﬁomét@djmlrmﬂs of

panametens gl rtbetf ged eaps tandser neh btt%l%S@%allg@
means, in particular according fo the data fromthe

measurenents of the height and/or fromthe anal ysis of
1@hehedévité ngduontsf the teiatysindededdiirdgent means

| oadi_n The. devi ce npr.i s at_| east one. .

oAS(r SRS mEanBCSTRAL S mikes s toHHRAT b 6ot §debér fethe
tbedheﬁgharoﬁcﬂhe dbedngflpadungles during | oading. 15
The expression "neasurenent that nmakes it possible to
determi ne the helght of the bed of particles" is

uAder ST S Phe Bepserefenhe thedsamkenveit iregidle to

n@@@e&ﬁ@nalSta@ceh€@§§@re@fbetw@enbéae 8?33§£§BE81e§@ is
means %or t he, upper |nternaI:£Iate of a cheni.ca

r REESF tePds ekt ﬁ%“th%eﬂéﬁsdt et m&ﬁﬁsn%n&naﬁaﬁﬁon to
mheanpoichts, di eragxanpheabtogtt Wwoetwesevetak tweassofement

means (or the upper internal plate of a chemical
reactor closest to the measurement means) and one or
more points, for example from two to several tens of
points, included in a defined central zone on the

filling front.

Next, from these measured distances, the height between
these same measured points and the ground or the lower
end of the bed 1s calculated 1in order to deduce
therefrom, in the latter case, the height of the bed of

particles during loading or, in fine, then loaded.

The measurement means may be chosen from the field of
electromagnetic or acoustic emissions, for example of
radar and/or sonar types, or any technique known in the
art allowing an 1nstantaneous and precise distance

measurement in a hostile, especially dusty, medium.

In particular, the means for measuring the filling

height is positioned completely or partly above or
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points, included in a defined central zone on the
filling front. 25 Next, fromthese neasured distances,
t he hei ght between these sane nmeasured points and the
ground or the lower end of_the bed is calculated in
order to deduce therefrom in the latter case, the

h i ht of . t he .bed of articles urlng Ioa in
i% ne, tpﬁendﬁoggealo?hegﬁ%QEUrene%t neans® e 9 %l the
chosépsf r om t hehé | ekdsef ol ecthonageretice OﬁiQ&QﬁKhﬂd: in

e%@S%‘@ﬁ% 4§Qr %ﬁ@n% églafﬁﬁaﬁeﬁgg/Qﬁesgﬂﬁﬁ;%yp%%en it

or any techni que knomn Inth art allow ng an
i ASt anPanebusnadd pretie dﬂ%ian@éSpﬁééé@@eneﬁ?aPﬁra the

h@\%talsb]gem@mecmlam ?lﬂ%ty%’ lk{@dlmhlﬂlrbmtl@&h@{eténg or
nmean or url e | n el 0 I one
CEanTdvel eratl ik VIR CH (h8%190% A, BBoThY' C0&krar

disgpértsiodn threansyiard in particular the strips in the
case of the device described in FR 2 872 497, and
especially below the strips. Wien it is positioned
békorrdhaaditspepst o amdarmstl arh ecisoerbiseit emeihemgzmans for

”ﬁ%a@%r@%%‘ﬁﬂ%@e%é%%%R|e&%'%ﬂﬁ! f@@&&h& H&§ﬂd%fih§rov1ded
fixed hol N'ow tube of the central shaff of the device.

A@ééPdu%% t638he Pt fe¢aPARCERBBEI MSRDS t hR2heardd gy the
1QecaBasuheng tkenkei @hta of ddmendddildmagndeds, Stdi)r@ésll @Ieﬂher

th at, | di t that al

ke Pt it theand A BT et 2 o H0acing
ehbheépw hgusiad, |nrtHE)fp&eﬁlyokhompbmpéetetatemMﬂnﬁihérom
ratagl ﬁ%f%ll'% 15&}%&' dajh%l]?é’ftié?%f’ﬂtﬂ 8Ed%9”FE' etbeé Yaple to

emerge from ow tu in particular
oftd&e figabergpeetee take neasurenents. The neans for
measuring the height of the filling bed is not

generally firmy attached to the rotatlng hol | ow . 20
sHaft MS5RS t Her | RFeAtT ORIy b &Pl edl it7<t hféllllng bed
onposuotte geA%ea lilly [arnlculatrt aidy ac« orfpait B6t Pt OYE and 1low

shaft, but the invention may be applied, in the
opposite case, in particular with a computer program

suiltable for processing new measurements.

The radars may have a measurement tTime less than or
equal to 1 minute, in particular less than or equal to
10 seconds, or even less than or equal to one second.
The radars may have an outer diameter less than or
equal to 200 mm, and especially less than or equal to
130 mm.

Their height may be less than or equal to 1000 mm, and

in particular less than or equal to 500 mm.

The radars may have an emission cone angle of 22°,

especially of 8°, or even of 4°

Most particularly, the radar may be of the VEGAPULS 68
or VEGAPULS 67 type sold by VEGA, having an emission

cone angle of around 8°
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suitabl e for processi ng new neasurenents. The radars

may have a neasurenent tine less than or 25 equal to

1 mnute, in particular less than or equal to 10
seconds, or even |less than gf,equal to one second.

The radars may have an outer dianeter |ess than or

equal to 200 nmm and especially less than or equal to
130 mm 30 Their height nmay be | ess than or equal to
1006 mnagsd maiyn hearet iecliamdtess tdwmn Grarequal eqwa 5000 S0

My, Hie 18dar sy gmy chave,an &M ssh Ofincone e MdsL2¢nan

35 éspecially of 8, or even of 4. Mst particularly,
t RE Fadar Ry lBe™8f the VEGAPULS 68 or VEGAPULS 67
type sold by VEGA, having an eni ssion cone angle of

1d 8 -12- Th h di t I
CRER1S: il 3780 T S et than SoRdgqud 15 g or
nﬁwenrh5&51ﬁMﬁm thanquel equdl? tmam l6ndmtheyTheiyr have an
h%h&@%ﬁgﬁy el gilﬁlt«%g%%z%kee%ggletst gg4Qomm or - even

| ess an or equa nm an hey may have an
em ssion cone angle of the waves of 8. 10 In

pamnt iFES‘AaLHﬁrcdlrher sonar 6shased MRV PaSPNBES $0kGbYso1a by
ALCT The device may al so conprise at | east one

mB&hdRfor nmeasuring the |oading profile, especially
of the sane 15 type as the neans for neasurenent of

L&E hei ght of the fLIIin% bed. In particular the sane £
f HAREE i f1eYp o357 Bl 6FE T défer fif ne SPtve n¥ASureneit FOF
ofuiebbherheigghtheof loabdénbegroff igarnt i edescendly hef the same
,',T%?%lér SEent, Of Lhe 'f ' Ng. sREORLLE. 020 cThe \eXRRASSI PNy,
at |’ east one neans for neasuring the [|oading .
piefliliay ikednderst ®6d tilgUtlhé sehse ¢ ha@eans makes 1t

possible to determine the measurement of the height of
the bed of particles and the measurement of the loading

profile.

The expression Y“at least one means for measuring the
loading profile” 1s understood 1n the sense of the
present invention to mean a means for measuring the
distance between tThe measurement means and a certain
number of points distributed substantially over the
entire surface of the loading front and that makes it
possible to obtain a representation in two or three

dimensions of the surface of the filling front.

The means for measuring the loading profile may allow
measurements at various points spread over the entire
diameter (2-D) or over the entire surface (3-D) of the
bed of solid particles, either because it is capable of
taking simultaneous measurements in several directions,
especially from several measurement means, especially
transmitters/detectors positioned, for example, 1in a
hemisphere volume, or because it 1s movable and can

take sequential measurements from various points or
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present invention to nean a neans for measuring the

di stance between the neasurenent nmeans and a certain

25 nunber of points distributed substantially over the
entire surface of the |oadingsfront and that nmakes it
possible to obtain a representation in tw or three
dlnen3|o f t surf f the fillin front

mea fo&s§§as&gﬁ “ﬂhggfgﬁaﬁ%@ prcﬁ¥%e§nay a.‘?lContrOfled
weayamenEnts at varlous poi nts spread over the entire

di aneter (2-D) or over the entire surface (3-D) of the
bed of solid particles, either because it is capable

oftn tQRthcgiﬁﬁttah%%u§mﬁ%5%uﬁ@ﬁbnﬁ@aﬁﬁrééﬁerEbe loading

db&@@hu@n%mwﬁﬁiFﬁ@eﬁb@EhMlErQﬂﬂff?@ﬁ&ﬂfa”@ﬁéuh%ﬁgmﬁ: of at
ans ecl al, transmtters/aetector oslit1one

{ OFekarile. PPATE  HonT abRert Yol e o O BgoaRtes| £3 sthe
mvabliegant: an. Eake'&@QMemﬁ?a$unﬁas®reueetsméyomxe less
VapLeus, P fts of - 63 Epneg &Ec&gﬁlgl e'sgg tflrlr %ntopyequal
carrying ou a contro enmen In artlc

t ke r‘ffeénsﬂtorlnn@@g@m%@atrhelqﬁmdmfg? @rptf@lﬂ@l etpmRe8§5 m°,
| brpegehbheskotprasure bha1hebght oof pat | east one

poi nt of each unit of surface area of the filling

front. The unit of surface area may be |l ess than or
equel eard 2fdsm=~ meeeeehabl yeHeesse idtath oF eql@alflmrﬂg lbed

m n_par s t han_o qual to m, .10
oPngy B 55 e LBRTe Rt DT OE bl a1 THAY FRE nelhsti Grarly
nmeasgnireg time des ghyleof meheuteinbnhg bed handghdrs off theset
| gadi g Ral i be MBYoOSE PAEL cuLBLlY SRASUAG. (flafe it
si ngl e measur enment, e|g ts o a set 15 of points
oPoGRebd ar facebapaa, aaﬁareﬁuglwehélpealpéeer@ﬁent@tlon
obtain a three-dimensional representation. According
to a first enbodi nent, the neans for _neasurin the
héFﬁﬁFdépgthéxtlIFlnéﬁﬁéﬂlaﬁﬂﬁ%?dtﬁeqme 260 Poag?
pm@ﬁsbelmg;nhﬁtméw@mhoweruwyatxﬂ&ﬂﬁ@dbealan@%@i(ﬁf the
the vessel g/9r of the cehtr shaEE‘ tﬁ%coIdlngtuglnal

a segOng-eﬁﬁod nent he Saxi's 5¥ithe
axis of the vessel and/or of the central shaft.

for

According to a second embodiment, the axis of the means
for measuring the height of the filling bed and/or of
the loading profile may Dbe different from the
longitudinal axis of the vessel and/or of the central
shaft.

In particular, the measurement means may be equipped
with at least one angular motor means that makes it
possible to vary the measurement angle. The measurement
angle may be an angle ranging up to 30°, in particular
an angle ranging up to 45°, or even an angle ranging up
to 60°, most particularly an angle ranging up to 80°

relative to the longitudinal axis of the vessel.

Most particularly, in the case where at least one

angular motor means 1s present, it may make it possible
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for measuring the height of the filling bed and/or of

25 the | oading profile may be different fromthe

| ongi tudi nal axis of the vessel and/or of the centra
shaft. In particular, the neagurenent neans nmay be

equi pped 30 with at |east one angul ar notor neans

t%at q&ﬁ%%lt %Qosme s%r%%ev%rxn}q? neaﬁure%%nt gﬁﬁ% of
The measurenen f& be angﬁnéie ranging up
3®helﬁlééangcbbdrlnameaﬁgbe ranging up to 45, or even

an angle ranging up to 60, nmost particularly an angle
ranging up to 80 35 relative to the |ongitudinal axis

of hehelSVe §SeMa M FartS A3, T19rthet TCaseeabier €1 @t the

I @@@tﬂ@@e prafguledr DRI tRANS 1,S ﬂf@§@ﬁﬁea$ﬁré¥ﬁé’nﬂ%@ans
to I ncrease the asur ene

0 ble - t _an
W TR he? gt FoE Lo e T B T s bachs. Sigble in
devdee|nn/m@h@ru$epn5&ﬂbﬂenE@nmehemr&eaynengﬂth@rféces

| gading, prgﬁx' | & iddt P EE‘CC;BantléJl%Sfeﬁﬁea%HéSQE%eans are

neans ave a d|f erent measurene axi s
ei@@ﬁprteomd opter to mek@dlys pUssiabl eurgeppasgpecially a

severah ssurfaces matid %ﬁ%@pédf@l%ﬁk@aﬂ ' f%% MbYe to
these neans are positioned over a radius of a curve,

e@ﬁé@Péﬁlyt%eldeFPéﬁIaPrééﬁ@§ hﬁ,gxﬁﬁynégbegbg||yarlous
make sit-cpessi hkankQ neasure the | oading profile by
rotating the various neasurenent nmeans. The nmeans for
measuring the height of the filling bed 15 and/or of

t fbel omdimy Hoof nkesmaynbe téquilppezhwi oh taeguiiarl ing bed
and/or, r of ary, t g S nt
el gy oL B SostRe B0RL100 ANES b TEARYEPTR i
pahpildalrar asl/se dispiaeed 1@9t9rdeﬁ@ram8necﬁnaé?ﬂgur@ ofthese

r ekakieBned® Theaf®ans fenrmeasyitng therliaadi Ngotational
profile may .carry .out contrqlled rotationa

nBeERERPS iR @&ﬁﬁl&&l&r i9 £ HorT Gt %Ya?wed%FeFlﬁlned
t bhee edoemsicanson.

The means for measuring the loading profile may carry
out controlled rotational movements, in particular in a

horizontal plane or in three dimensions.

More particularly still, the measurement means may be
positioned so as to make it possible to measure the
heights over the entire loading profile of the catalyst
bed of the wvessel, in particular in “one go”. The
measurement means may then be positioned according to
angles that allow measurements over the entire surface
of the loading front, in particular they may be
positioned according to a spheroidal or cylindrical

shape or according to any suitable geometrical shape.

The means for measuring the height of the filling bed
and the means for measuring the loading profile may
allow measurements with a precision of less than 10 cm,

in particular less than 1 cm.
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25 More particularly still, the neasurenent nmeans may
be positioned so as to nake it possible to neasure
the heights over the entire |loading profile of the
catalyst bed of the vessel . {En particular in "one
go". The neasurenent means nmay then be positioned
a%%ordlgg to 30 angl es tha aIIOM/nea§Hyenents over

1 11
t he “entire sur %E% t%%e oaalﬁ Mont,S it Y especially

paet icegirardt eyt rfawnbé:hqacmqumew acfc orled n@llblm, up to
sphenri;dale ‘“b§Y'$m9r'§§illﬁgapBe8r aecordi ng. J o @llys of

sui tabl € geonetrical shape he neans for neasuring
t RETRENGhE S6f THE VT ity bed MardUtRBCREafS sy that is

measug4 g whike | oaei Re:gyeaf i ke rayhsialda measusenentis of
with, reci.sion of less than 10 cm in particular
Iégélghgﬁr%lE&Fs 15- The neasurenents of the | oading
profile may especially be carried out fromthe

PE0N OLNG A 402 ERE i diPeb0 LR NELONG OLulifieiqne o

ew tens of ~cen ative
tﬁ@ene‘%its]d{lémnbe%aﬁé/otfh@tf ishg i@a@aygv\/@ef@ftlﬁ@ make it

vesseliphe gonsigdergd,te H@aEHEEm@BtsS%dd$ﬂﬁH5ﬂ&Aﬁ¥bns of
In particular, the means for neasuring_ the ght of

tﬁ@dﬂpﬁﬁlH@SB@dléﬁd%o@%ﬂeqqﬁéhﬁxﬂﬂrﬁ;%H%ﬁYdéoﬁaﬁ%e?tvery

1@u@®§$lbb@mb@pﬁékéy eutl/geasuhegentsnpndees congbdipss of
reduceg V|S|b|I|ty, especially in a dusty, or even

v¥?§lo&ﬁs yPC&t mosphere and/or that conprises vapours
various types. 15 According to one particul ar

ﬁt&%gr@% the deui Cgar?Qngé?es ﬂEéH?mEHE Cofg@“@gvlce

esired loadi ng and t measur ed adin
pﬁ@ﬂliplrése"ﬁhe@@an@onﬁ@rfl s GIPTHREEHS vyt hess peds &l 754 beloadlng

computier i4md emepted 2R Vst pasthedbar dhofin® . These
desired Ioadlnsggroflle is horizontal However ,

t he
i ASPRELSF T he t oMpe fl??%%ch%§l%aveb§lenEﬁ?QPUter
capabhkecafedi.st urbi ng the

Most particularly, the desired 1loading profile 1is
horizontal. However, the inside of the wvessel to be
filled may have elements capable of disturbing the
dispersion and/or the arrangement of the particles
during loading and therefore the horizontality of the
loading profile, especially the presence of
thermocouple arms inside the vessel as mentioned

previously.

In particular, the desired profile 1is derived from a
theoretical, or even mathematical, model for filling of
the wvessel, from an experimental model, or from a

combined experimental and theoretical model.

Depending on the <calculated height of the bed of
particles in the vessel starting from at least one
measurement of the filling height and the result of the
comparison of the measured loading profile with the

desired or theoretical loading profile and taking into
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di spersion and/or the arrangenent of the particles 25
during | oading and therefore the horizontality of the
| oading profile, especially the presence of
thernmocoupl e arnms inside the;yessel as nentioned
previously. 30 In particular, the desired profile is

d%rlved fr ”‘%na%ﬁ§°£€t'cflm08r eeenr%%%q%na |caI Internal
model Portfﬁl ot “the vesse fFOMm an é&perl n%a?

metebs oyfftbﬁ1aM¥ﬁﬁﬁb|neﬁ emperbﬁenﬁﬁﬁiéndto modify the
tB%Q %E%%@l qﬁgﬁladiﬁééﬁﬁgpdbﬁgtﬁg1&%%§€¥§¥&ﬁ“ﬁ¥%ns for

hei ght particles in the vessel starting
fﬁéfﬁf“&tlel é§§t darrectimeas olemdtita oovhel ¥ 1114%1g Hei gptain @

am@aaﬁeigr estbtind the ccteppardsopoekibhe nmeasumned desired
adlngg rof|I mnth the desired or theoretica
p

aan Péplﬁ €and taking into -16- account the
nathenatlcal nDdeI expressing the internal shape of

t t}% gi%ueil o c%?)étlﬁlg ?efﬂﬂe tporé?eq'&g ylﬁi? tﬂ%{ %}9 €LP1ow

for a St men sperS| on neans
i B8 dua@mmaﬁﬁ%f nedafieatipn orader tbeobtfeulrilél% and/or

|%@@b@gs@BQfb%%aﬁ%t%&%se1%Sp89%§bﬁh%rt91%he desired
| oadi ng profil The deévice according to the present

|nvent@§ﬁuﬁﬁve§Fld%f &R caut bPRE B P dIEiPEsr i onleR EiFe the
filli ngua@d/c@bn 1@ dickperisimonaraiet8fsad idf rotation of
partic&%gr VI - adjustnent of the dispersion neans,

such a FE@FFOn of rotation and the speed of
rotatlaheofloahen@eﬁﬂentomate7 thieitlbadiang Elpwcriatléy be

whi ch py especially be ) A5 adpyst e 2@t Lgast e tne

shut-o0 val ve of the ow rate;
posi ti éreAg féPwt Kethal | ow shaft, especially by the

of f set ot theiaxisigl thre el low shafdnafe) aéé?!@cié"lly by
the | ongi tudi nal axis and/or axis of 20 sy met r

the vesd8l &AdFET t R verts cd®iaki £F - |I%%&¥%% ofhaft
t he di spension neansheellatigdeddinal axis and/or axis of

symmetry of the vessel and/or the vertical axis;

- inclination of the dispersion means relative to
the longitudinal axis of the vessel, especially by
an inclination of a few degrees; and/or

- adjustment of the wvarious streams of particles
onto the deflectors, especially via the partial or
complete opening of lower and/or side discharge

orifices or groups of discharge orifices.

According to one particular embodiment, the
measurements are carried out over a few seconds,
especially a few tenths of a second and in particular
without stopping the loading, leading de facto and in
real time to the ©possible modifications on the
parameters, mentioned above, of the wvarious means
linked to the loading device. Of course, these
measurements may also be carried out during a stop in
loading with deferred recognition of the automatic
modifications of the parameters for adjustments of the

loading device.
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the I ongitudinal axis of the vessel, especially by an
inclination of a few degrees; and/or - adjustnent of

the various streans of particles 25 onto the

defl ectors, especially via the_partial or conplete
openi ng of | ower and/or side discharge orifices or
groups of discharge orifices. According to one

particul ar enbodi nent, the 30 neasurenents are
caccadiogt tovemnodhfegwosecdmdsspaaspeci@ld yswiew of the

tenihs ofna 1%e%ogﬁo%¥jsé Neparid L4 3 sc‘!‘iicﬁ‘oﬂg‘érﬂ@f’@é NGnto

t he | oadi ng, ng de facto and in real tine to
pBs¥PEEE Lmpdif WEAERGNs on the paraneters, nentioned

3bove, s@fédt Bervarilieds rmeansr3h khekedpt @ct heel @@@itaﬁ;

evi ce course, these measurenen

carri ed26ut et hg © gs?%ﬁ i qjocitﬁ ée\?‘n t%mgef% %Ioadmg
recognptbdmleftdﬁeaumeHBUKed nodi fdecdtd ldns oéothnuously
par ameLerns f. n%%&iﬁ%?%%% Ofo'lu 1?1 18%91'151% deyisce.

-17- Accoralng to ano pects, “éne subject
of thethenvepailongi sp@cmWsas fame | @édUﬁge%I i gspecially

particlkesqoirit@g @ovesselheidghtMi€hins £1 s84 D@é&' che8/or
flow fromthe top.to the hbottom - the height of t he

particPé b8& aRGYLRE Psadih§- profile are neasured,
especially continuously and/or |ntern1ttently durlng

| qadi d.- the load dj ust ed

2 Bec ATy 1074000 nd ¥ The el GHEC of "eRELT PTTIRg 1°
bedppametor i f ahelbaadlmqu@étézmlmadpapdedMand, most
t I th d

g%rft‘i%ﬂﬁa E/ ecHEearST% %T?Eaig aeveg%ggks Wy ﬁd by

ast one erm ned n nost partl cul ar
tﬁ@nﬁégéulﬁlde devd at PBASMBbSEr v@@t@)pfhsont ?ol | écéleandvarlous

a@b@&ﬁbk%r§0tlﬂ@§ 09d§ﬁ§t¥ﬁ5'°%§mepa[@ﬁ@iﬁgs fRyice are
adj usting the Ioadlng%deV|ce are reduced. The process

ué”@guceﬁ1 ‘partS cRIFAreSa 4&free ds PYesErEbet i A tdr‘?eVlce as
presemt bddcufenhe present document.

The measurement requires that loading be stopped for
less than 10 minutes, especially less than 5 minutes,
in particular less than 1 minute, and preferably does

not require loading to be stopped.

The parameters of loading, of the feed means and/or of
the dispersion means are adjusted as a function of the
results of the measurements of the height of the bed of
particles and/or of the loading profile, in particular
relative to a model that takes 1into account the
internal geometric characteristics of the vessel to be
loaded. More particularly, these comparisons and
adjustments are automatic and controlled by a computer

which gives orders to motorized mechanical means.

The means for measuring the loading profile may measure
the height of at least one point for each unit of
surface area representing less than 20% and preferably

less than 10% of the total surface area.
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20 The neasurenent requires that | oadi ng be stopped

for less than 10 m nutes, especially less than 5
mnutes, in particular less than 1 mnute, and
preferably does not require;koading to be stopped. 25
The paraneters of |oading, of the feed neans and/or of

t he di spersion neans are adjusted as a function of the
results of the nmeasurenents of the height of the bed
oficcpardtingl ¢ amd/tdrerofo ft Hetd omglanf pr ofidEed nsubject of

pPahki Guharn +30r elsatinke 1Q & fmodel dhat-dakesoiMQy to the

account the internal geonetric characteristics of the
vesSIERTLeTheT Idaddd INBTE Pardfe @y, t¢ helse 1nvention,

CQBSEEardﬁSﬁgﬁigﬁlj‘ldou@dthtét Mﬁr@f aa_@uxa@rrafeiaa@startgqe catalyst
contro e a Co ut er | C lves O ers (0]
B T s oo e S ol R BB 2 sty of

t hedroadirbgnpr.of i | e may neasure the hei ght of at

| east one point for each unit of surface area
representing | ess than 20 and preferably |ess than 10
offhehel ol 1 &ur facenar edescig8bedcourtdi ngeferanoehdro the

ohoht S 183REGLS r18nekher jsublect,.of the invention is
the use of the dévice according to the invention or

of ThefpPYEesd aéfor @i nd e St Senvéiftdsh, F¢oror of a
carryi ngtaut/ttihe Joatdingret: aihileast anacatad yséd bed in
in a chsnical reactar. for the g% rotreat nent of

hydr ocarGoRE C°FRE PhvERt'En 18 described with
ref ereficeure £herep@enentki m tpamgt fa guresy iof villichdevice

Figure; kﬁr@etagﬁgggggﬁscross section of a <catalytic
vessel for which a catalyst bed is in the process of

bei ng FoA¥&E; 3- Fisgur ePRTFepl eSernis VR 5 t FAPSHT A bional
the devijeg Jo bndAVfﬁédbeee§agﬁ§:tx;Fbﬂ@r%n%ddiM%nt of
partlakh%rﬁgzgg%igngross-sect|ona
- Figure 4 1is a partial transverse cross-sectional
view of a device according to another embodiment
of the invention; and
- Figure 5 1is a transverse cross-sectional view of
a measurement means equipped with a radar that
allows measurements of the surface area of the

loading front.

Figure 1 displays a catalytic vessel (1) made up of
three beds normally loaded with solid particles such as
catalyst grains. This vessel, known as a reactor in the
trade, comprises an outer wall (2), plates (3, 4, b5)
for distributing the load to be treated that are made
up of several vents, themselves surmounted by plates
(6, 7, 8) for the pre-distribution of the load, and
support plates (9, 10) for the catalyst bed.

The pre-distribution plates and also the support plates
for the catalyst beds are normally pierced with
numerous holes intended for the flow of the load and of

the reactive fluid flowing co-currently and comprise,
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view of a device according to one enbodi nent of the
invention; - Figure 4 is a partial transverse
cross-sectional 20 view of a device according to

anot her enbodi nent of the ipyention; and - Figure 5
IS a transverse cross-sectional view of a nmeasurenent

a equi p ed. wi.th 2 radar t-hat a | ows. neasyr enen
of e o FREH AL bR enet Saandhi nllE e P R Le”
dt@ptay@ aleoakabytiusivesseergtiomde up of three beds

normal |y | oaded with solid particles such as catalyst
grains. This vessel, known as a reactor in the 30
tﬁédéi*%O%%W¢sé§daﬁa69ﬁerﬁkﬂﬁ qghho Kt at gep3 ity is)open,
f eerdiiskr i kutdmgst hethoad th@ng@ treat edrédabadk@olBAE an
up_of everal ﬁnts thenBeI% su& unt ed Eé plngs 1
épefa 8F foFStAE prBedi SEPFHELion BF t he2Fbad aLso
supmpmuspbanﬂs @@pekO)openlhbe )al yatl bed.lo3®rThepening
pr%2? Ibeﬁéoﬁ E gt%%daQﬂnﬁﬁ E?efﬁﬂﬁg.ntI@LQ§e§eactor
he catalys s are normal |y pierced w
nuder oosmpbl ees i rtheitfed skprrehe ftawrbfsthéddsad (ard 14,

0ﬁ5 th%H@*ﬁEﬁéﬁagé@'fo%QTnglgo1%“@%@“ﬂﬂbéﬂ§% of being
rise ke the vented plate, a larger opening

o C2ANgret A TRl SheWBIo dibe d 'durd g Tpigttatd ont b asOPd shot

naﬁewhmdlvﬂlaﬂﬁsthéhlc%vﬁ:&fdﬂok36 ) waed ithd SpepeBdss Etfhat are
permts gst t.her _thin ee passa of an
PP a o TGS & he T cREPSPIE s B p e ph, P e aregiod (16
Cbﬁpnlgswrariyum@@rcmyba@mi ng (FRL)2 gtk a49meTh©pre®éi$llgrement
( %)a f.or %heslo ag,t an outIe;t of ﬁ'ut‘,r{j% dg&i%éeagfg

al yst

COITprI ses three par at e cat
15)9prteﬁ@n@§§erlnbeec¢tdforv\mrehFJr%um ﬂhetblaécésfﬁs ot f-b@(n@hat

| eadedsfgatal yst ishowee '@ré@§s§|ré¥“|M@a§ﬂ}1%@e bed) the
not . shown) with the device and t he process that

aP@lgpﬁeO§u5P§cF§p8F FR&2pYE eﬁ? i‘nvention; the device
(16)

The device according to the invention 1is capable of
being placed, for example, on one of the pre-
distribution plates (6, 7 or 8) level with the manhole
depending on whether it loads and forms the beds (13,
14 or 15) with catalyst grains, or optionally on the
upper opening (11) in case of loading above the upper

pre-distribution plate.

Depending on the catalyst beds to be loaded, the device
that 1s the subject of the present invention 1is
introduced into the wvessel via the upper opening (11),
or the manholes, the diameter of which is less than or
equal to 80 cm, especially less than or equal to 60 cm,

or even less than or equal to 50 cm.

The complete loading of the catalytic vessel (1) using
the device and the process that are subjects of the

present invention will be carried out in three steps:
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being partly described in FR 2 872 497. The

measur enent 15 neans of sonar type (17) of the device
(16) is represented in action in Figure 1, that is to
say that the sonar is in theyprocess of neasuring
(18) the height of the upper catalyst bed. 20 The

deV|ge ac%ordln% H? |nv%ntdt%et}1 gﬁg SY%o%u%nstngled

on one ef
platesl@8e17 maﬁ@ IEh@ﬂ miihotde hanh@bé. deperndiang pre-

on mheg_g%rlbukqggqugqefq@ns the beds (13, 14 or 15)
W th catalyst grains, or tlonaIIy on the 25 upper

opeﬁlnéoéﬁ}Pglﬁ3%a§@eoflm%@%m%%l%B%v@e@héNh%%the device

pr e-di l&htsrtagmban agl @b@veD@ﬁelﬁﬂbngl@Eet hebcababyst beds

e | oaded, t evi ce i s, the subject of
pr e?éntloia Bt %%%Pbr@éﬂdd“éle‘&l o %‘él%%s%%Ftalled
Vi a thenumperp@peduﬂgr@bmﬁ;onrpﬂheenuﬁholes, t he
di aneter of which is less than or equal to 80 cm
especially less than or equal to 60 cm or even |ess
tﬁaﬁhorofeqttaqa rots0vem bB8isThecrmonpiete Fbaditsg lofwatheand

b?le)ft I;%ﬂ/c%sseéméllt HskBg (1bhe devige and the)processert
that are subjects of the present ‘i nvention mnll be

c&efePsd H@dtn%yn qq{%&?%‘% eps: aloping; wndgli g ofiffgrded to
| ewer ibed:-vé t Ratthe ydevi geaimst alnl echd evelen thathe of the

hol.e | t ed th t t t
| GRGPAG 01 THb FARor Nodh A1 & DO G HoL N Bkl he 11§ GPper
|patalIéﬂuasb&UowefonnEhé:pbaaés(ébpvandtﬂé lcaardi g tof bed

tﬂ%39p9ﬁ! @@9 %%ﬁg Egﬁt%gV|%E lﬁ§gﬁkgﬁgntoﬁiﬁﬂ§e 1 since

pre-distribution Fate e catal’yst beds
cGRpr ils&seri Asi iy rtb\@epr@ﬁésSl@fubﬁérlgpépﬁgedsrral |
beds (19, 20, 21, 22, 23) of inert beads mainly
nposed  of aluntna mhlch are intended to retain the
céPP&I VeV igRaithe b St He'S &wj%to%ft%epr%%%%t y5EV et on
and tondtsariputdineidroad ian | tscuppef thart thtbe beteps
de%%%& %eaQXﬂ%?o g th%a%%}atﬁét J%%% of its rotational
shaft (2'2) correspond with the axis (X’X) of the

vessel to be loaded.

Figure 2 represents a partial view of the device (16)

in three dimensions.

Represented in this figure are the solid particle feed
means (24), here the solid particles are catalyst
grains, the dispersion means formed from a rotating
hollow shaft (25) equipped with its deflectors,
especially of the strip type, partly represented over a
single level (26) and the means (17) for measuring the
height and/or the profile of the loading front equipped
with its connection means (37), positioned completely
under the deflectors (26), and more precisely installed
under the fixed hollow shaft (not represented) held
inside the rotating hollow shaft (25).
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15 (13) is not represented in the present Figure 1
since the latter is in the process of being | oaded.
The device that is the subject of the present
invention is initially positioned at each of the
three steps 20 described above by making the axis of
rotatlon | _shaf Z'Z correspond the ax
;% the% vesse?6§o be Ioad%d %F urég repregg%
afpaﬁemaKSV|em10f t he device (16) 25 in three
di mensi ons. Represented in this figure are the solid
particle feed neans (24), here the solid particles
afeec AE5Py Beangr ARis CORRE LdPsper si on neans formed from
a rotahobrg z3athal | @Wu%lﬂéﬁ:% (25p)equeppeEivht hthés opening
def | ectors, eci ﬁ-Of th strlp

e artl
r epr esERE4E ovErc a® §| ge }%v%¥e(2§'t&%@tﬁﬁ@l&ééngemOte_
(17) fODnMEaswedn@ythEe Heicghkt (amd/or the profile of
t he _| oadi f . ui it on
(377, SocR: ohel oGl PRy bt inueRoPhel et onrbeL Y oF
(26), §|@dlpﬁf@f5§lpire§p§@lf?dl nbVal Fedttander (Bhe f¢xedrolled

h0||Omé%ﬂéhbtﬁ%gﬁl&eB&e%%@t%Qkk@e¥@2 yi;nsi de the
rotatlng hal | ow shaft " (25 he defl ectors (26)
t

nay “be? tééﬁ§83V|%P?le&?%¥e (Pdst edérs. CrHe-FRleding  the

means ﬁ&}ﬂ@@ﬁ'@éﬂsﬂls@l—ac@@felntordifmtkﬁé%déﬁée (289roflel to

whi ch n nd/.or the closing, is(ar
it ot Teal Py dont 01 T ot by ChE | JERCTFa); By =
si de opeénsitagse( 3Meswhi chhamy be paﬂnuﬂllyt@r 50 cm, or

conple ggxeﬁg$g§eqegg %Eémﬁiﬁ e&ﬁéh %8”Eb°|hedanago

¥1ble

aut onati cal | east one ] ac
(33) fer m]frdl3l4 ngtitdle |Szoht alp%u%@ll@ceh@ntvaéfy the

t he de\éb&_@, o@aﬁ:@t'a@lotno ott hed %fﬁd@'ﬂ!ﬁ"a@xé&%ﬁ theless
react or di stance | ess. t han or e%ual to

or 15 6'rh€ffle é_’ol VIRt harrioty efdf 6980 ¥ %ﬁw]cﬁto]rve to

the longitudinal axis of the reactor.

The Jjacks (33 and 34) may have a fixed point (35)

located on the reactor in order to operate.

The types of jacks that equip the device are known in
the art and have to be able to operate in a dusty
atmosphere composed mainly of solid particles,

especially catalyst grains.

Figure 3 represents one particular embodiment of the
device according to the invention. The means for
dispersing the solid particles comprises a rotating
shaft (25) composed of a hollow tube on which fasteners
(36) connect the flexible deflectors (26), dgenerally
composed of a flexible material of rubber type, to said
rotating shaft (25).

The rotating hollow shaft (25), comprises inside it a
fixed hollow tube (38), attached to the feed means (24)

in which the means (17) for measuring the height of the
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- a jack (34) that makes it possible to vary the axis
of rotation of the device by an angle of less than 45
and preferably less than 30 relative to the

| ongi tudinal axis of the reagbor. 20 The jacks (33 and
34) may have a fixed point (35) I|ocated on the

r%agt O{lﬁe C}:grcger t%é% per at e. -Etk]u%s S 4 of Jacks ftlllat are

equi p Vi ce “aré “known i n e art Yand fave t o
beosbiteonedeperate in a dusty at m)sphere conposed

mai nly of solid particles, especially catalyst

grains. Figure 3 represents one particul ar enbodi nent

of heheneBPI R e BEEBFdI Ny )t oMEHe GIRREtSON2t THEast one

ne@ﬁ&eﬁﬁﬁondm§@@@§| th%d%ﬁf%ﬁﬂﬁﬂ%#édﬁﬁl@qm&ﬁ$§£81@ the
tatin at 0osea o ol l ow t

L3R g s E o) TaBhnes LHY 15 bR daPreR ofs T
(26)1necgener alelayls codposedyoknabflleexidimermietarial loétween
ruhher rot t4,ng ft 5)

ro ?‘gtl nr%é’aﬁﬁﬁéﬁe afltne%]g% ,q@n'pr%%gs F&él deco}{]&é)l and
f icréguheltiow tWE(ISS?SPQ@@ééhEd a ocahieufeed Abammy also

(24) bemé\G' tht%d]f?a%s \(zél%) fior ¢ ”Elaesu'b'r%grl‘d%% h%bghtthe
of the -22- filling bed and/or of t he oadlng profile

aldéSp|58§ief“i98ﬁe6’f MEESUHEHRSAIT MEATSS (17) nad Vertlcal
cerphissatabnl aasyoenen zocamneat.i on means (37), for
exanpl e partly housed in the fixed hollow shaft (38)

as indicated in Figure 3. The connection nmeans (37)

may eenabh gucaneini catanen et weerny t hempeasear esrent or more

”ﬁ%%%u&%ﬁ%n%”dd%Q%c%Q%tr°' £nd é%ﬁn%gfﬁthfornE ity of

especi al computer. I't may also
s@@ﬁaéswa?nﬁﬁéﬁ i ©fpr 69naes, foﬁnth@arﬁigblaéenﬁh@tofallow

tﬂ%s%ﬁ%ﬁh@@ﬁ@,t hEAnSrdddss i BVeRt E@@l:ent:r azr&{é’él B8R the
and/or in rotation. The measur enent means

cOmpriisd Shendr Nosd PR easdenint® kbeeﬂ%aefﬁ%‘iem?%tf means

exanplresanpl unhaldhey fofrm of a “faceted ball”, each of the
facets of which is made up of a measurement device,

especially a sonar or a radar.

The rotating hollow shaft (25) may be provided with
orifices for sucking up dust (not represented)
generated during the impact of the solid particles on
the deflectors (26).

Figure 4 represents another embodiment in which the
means for dispersing the solid particles comprises a
rotating hollow shaft (25), positioned on which are
dispersion means comprising fasteners (36) that connect
the flexible deflectors (26) to the hollow shaft (25).

The rotating hollow shaft (25) comprises, within it, a
fixed hollow tube (38) attached to the feed means (24).

The measurement means (17) 1s borne by at least one
connection means (37) that passes into the feed tube

(24). This measurement means may be housed in the feed
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radars and/or of sonars, in particular that allow

I nst ant aneous neasurenents of different zones on the
filling front. Mst particularly, the measurenent
means is present in the forpyof a "faceted ball",
each of the 20 facets of which is made up of a

a ure t de eC|aII & sonar_ or r adar,
?ﬁe%rota pnglholfOM/sﬁaEF nay bgﬁﬁ%ﬁﬁleﬁiun?%rneath

otthki césfiertsueki ngraip d@@t @ﬂbterepa@semﬁéd)mOZEHQ, in
generat ed q%&%n&egggrbﬁgggg of the solid particles on

the deflectors (26). Figure 4 represents another
enbodi ment in which the neans for dispersing the

sqhbd p@m@é@te8<ﬁpnp&h§es @otﬁﬁim@takkm@éuﬂdﬁyvsaaft the

osition ar e erS
c@ﬁﬁlsl g I n’lﬁ;ag eﬁg]res St et Xf%ak?ef%x?lm%f the
débbdﬂh@TSfi@@D mﬁythﬁlh@tl@mrsh@m$lﬁéﬁéd dBhemeasurement

A I N

(24psurthenipgasur ement nmeans (17) is borne by at | east
one connection neans (37) that passes into the feed
tube (24) . This nmeasurenent neans _may be housed in
tﬁ@efééEGQﬁ?ltﬁB@m?§ﬂ¥ &fd taf seqldrv overedmey be less
espeei ald yeginderneat ho dihjae @%bb%@b@ﬂ% 1shen dHn |caﬁ tefual
are not, nmovi n r nmeasur enent.s.

a0 ot Ar F R fF | av oy 200 Dhe SRSt orbhl T
obrt heveevel ssef thencabaIySQubéd oo ot40hemm} oaghtig most
fgggtti%ﬁxgﬁ:'lg.sﬁegé gﬂ%ﬁ' %%ugﬁ reagyhepmnt

b t'e

ckground noi se and subtrac from each of said
nmeasurenents. 10 The internal dianeter of the holl ow

t ghegumay beshess 4 haprenceayal éééé%%l}nnbfeﬁpeﬁé@éfytype
| ess than or equal to 180 nm._.in partlcular | ess. th

oPCEGUALTEG L1662 RR (o) e 4 e G har™ of h@qu]a‘Pn%tli@fbnal
mMaxiank'mosd £ Theparddcidar by Ib@sslctelnwdor nequalhdwa) and
1%%u%%%d. on a horizontal axis (39) around which said
measurement means (17) may pivot using an angular motor
means that equips said measurement means (17). The
measurement means (17) being positioned immediately

under the fixed hollow tube (38).

The horizontal axis 1is connected mechanically to a
connection means (37) which may also provide a
rotational movement around the axis X’X. Thus the
measurement means (17), and more precisely its scanning
beam (18), may scan the surface (40) of the loading
front of the catalyst bed (13) along the axis Y’Y. This
is carried out by varying, for example, in a programmed
manner, the angle o and the speed of rotation around
the axis X’'X, and therefore making it possible to carry
out measurements of the profile over the entire surface
area (40) of the filling front of the catalyst bed.

The axis (Y'Y) of the measurement means (17) may be

positioned over the longitudinal axis (X’'X) of the
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Figure 5 shows a particular assenbly of a radar-type
nmeasur enent neans (17) positioned on the | ongitudina
axis X X of the reactor to be | oaded (not shown) and
20 nounted on a horizontal axhs (39) around which said
measur enent neans (17) may plvot using an angul ar
notar. _ means that 8% sald neasur epent RS (%Q.
The neasurenen neans 17) vei i hQ p03|%|one

i mredivatakent uw@@mSthdlﬂlxedwnlomNtd&ﬁiiﬁﬁnt 26rdine the
hathzent,ak naxi Scual% cgw%ct@fi prENBALCR| ol &8 1oaded. of

connecti on neans al so provide
r6P&F§6maﬂnn69éhe%%s%rBﬁﬁaetﬁ@eaﬁﬁ§5%rﬁmGWQKQQQQ§ may be

Measdrenent tMeans Ek/oncARbnEE PecCisedye igSsition and,
sc nn|n 30 beam H&lS% may scg t he surface (40) of
988 Ry PFG thd EaParyst PBEGTE LSy al ong the

axis YY. This is carried out by varying, for

eﬁ%gg'r%fmgot P%%%ra\?QPPn NRE ﬁ%}%ﬁ‘lﬂ ?n% the (19

spe ation —aroun he axi s her et or e

mEkivngei etpessienl ot @h@arfp;tagsn@umﬁré@yufcelﬁ@nt g50f the

profile over the entire surface area (40) of the

fiIIing@front of the catal yst bed. The axis (YY) of
urenent means (17) may be positioned over the

| opgi tdididralo fed 3c£%<a2<5)75@f pthAe -24ec vess@bdt anbein axial-

I%aded r the.axis of the nmeasurenment neans

(

7¥ i B Cait FEFE Prfron1the | ongi t udi nal axis

(X X) of the vessel to be |oaded. O course, in the

casenwhef e f be [pasi emet ) MEanS %aymél&e';sr%athequﬂtt and

can, at one nonent ﬁﬂ%e i n one position and

afhbEher amsent ©Théhien ransther wWB6s it mefreAccor d| ng to
one variant, the neasurenment neans (17) nay be
attached to the rotatln hol | ow t ube % 10 EXANPLE
Two Ssupefgoset é%ﬁ%ﬂ%&ﬁ Vit e Q0adedaith%ant AR ar-

t yperehenycalim eati®r . reactor with the reactive gas,

generally hydrogen alone or as a mixture.

The 100 tons of catalyst used to form the lower bed
were loaded with a dispersion means operating in “rain
effect” and having a rotating hollow shaft bearing

strip-type deflectors.

The upper bed (also 100 tons of catalyst) was loaded
with a device according to the present invention
comprising the same dispersion means as for the lower
bed. The loading process as described in the present
document was also applied to the loading of the upper
bed.

In the two loading cases, the axis of the rotating
hollow shaft was superposed over the longitudinal axis

of the reactor.

1/ Loading of the lower bed
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15 Each of the two beds nmeasured 8 netres in height
and the dianeter of the reactor was 4 netres. The

| oad of hydrocarbons to be treated fl owed co-
currently in the reactor withsthe reactive gas, 20
general |y hydrogen al one or as a m'xture The 100 tons

ofI cat al st l%sed to fformthe V\FO s oaded the

MAPh gr‘ sperS|on neans operéflng |nlm%a|n e%?% t
and thavistgbadr otatiedy Holtl eweghrfe deardmyg oR5the loading

sthptt ypes defiect orge The Upper bed %@és@loqu(%o‘h%%% Of the

catalyst) was loaded wth a device according to

pPESERTOrny dmaadied comprisi RSt KE2SARE / d.@ﬁ@%ﬁ%ed said

meansiiag fouvdhel | ewres30 pegdpithe tpadingRrecess ﬁ@ans)
descr.i bed.in the r.esenltM docunent e‘ﬁﬁf al so alggl i ed t
TRGEdithg P He Opper e 971 wWo'§ 0B At UP fons

caseg, dlheecaxiforofestdoYot att ng52353hal, | Wwsshafts wasd 90%
s%@ertp%sg% gﬁ%r ggﬁ longi tudi nal axis of the reactor.
1/ Loa I% 0

ng o wer bed -25- In order to confirma
conform ng | oading of the catalyst bed, nanely for

exanpl sparstope QEeﬂthhQ%QkpgoU&roans§%% than 1Peactor,
relative_to the horizontal, the operator | ocat e

i AS1GE 2R ﬂéhc%oPOStﬁﬂérﬁﬂﬁﬁé&@ﬂﬁQFEW@b%%uWﬁyséV%r%VstY
t bes {sdopphBgrthe dJﬁmerm@ﬁo@r@ﬁnS)sexﬂzlirallngmé@@urements

0 ratlon ci,sel the interruptions

PSSt DT PRE e, Lealg L OLE PLERES, oGP metre
omealseramsécbadbdou@ﬂ Titree openauoesthze‘h ther ilechd pre-
Olcﬂtl'stlrrﬂ%lquo'ﬁh la%%Ct %Le'xt g%ere%lé dl = ﬁﬂ{m&f"&ﬁe Surﬁace

envi ronnment e du so I nserted
nitr o§és, @@derHﬁSneaéﬁréﬁént@utofV@ﬁéahéVgh#nofO¥ﬁ@r to

cabalyst b@l@dlﬁ'yn&h% tﬁ%ﬂ&tﬁ%&%ﬁ?%ﬁ@f@y@%re
t he orlflces of the | re 15 dlstrlbutlo%ilate

NERERSaR Texdlf nat§Onmof e hénsﬁlrfjﬁge fCHHE Ped waessible
caneivefinest wifstakl yobaiapd€toh® of the catalyst bed.

An experienced operator carried out the ten
measurements with the ten-metre measure and the visual
measurements 1in a time which was generally half an
hour. Added to this downtime of the dispersion means,
that is to say to the length of time for which loading
is stopped, 1is a possible disassembly and reassembly of
the dispersion means for adjusting the closure means of
the feed means, an operation for which the average

duration is around one hour.

Without counting the Time needed for possible
adjustments of the closure means of the feed means, and
taking into account the number of stops mentioned above
for a conforming loading, the total downtime of the
dispersion means during the loading phase was equal to
2 h 30 min over a total time of 8 h 00 min for the
loading of eight metres of the catalyst bed. This 1is

around 30% of the loading time which was dedicated, in
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manual Iy nodify the adjustnments, especially the

closure neans of the feed neans in order to correct a

possi bl e unevenness of the |oading front of the

catal yst bed. 20 An experienegd operator carried out

the ten neasurenents with the ten-netre neasure and

t he.vi syal  _neasur.enen in_a_time_which ner al

AT an DHRGE Addad T BE hi SCAOMERYeChr e Y Sbbdper

dioppeesiion mEande 25 sphatsips vodsagetonehesl-engt h of

time for which loading is stopped, is a possible

di sassenbly and reassenbly of the dispersion neans

f or 24djL@sfilpg tHe EhedstPBeReRed Ifith heheedgVisgnandnthe

opebatkisenatebrwhhghtbhenaveragentduhabh@iohs around

oge houQﬁISO VV%hout counti ng the tlge nﬁ ded for

pGsEhl & "%df TSt MBS Sof " Fife SHOSUR S nans of THE § 8PS

meansroandd togkisng orkttedacicalky, tdred nthvediofe st D@s means
.0 above fo . con j oadi.ng, :the t

Gome na st S oyl B O RERL 0L OIS, Bty e

phase wasoequatryo D30 MOFldven a retlaltiviene &b 8 the

hlggqupdﬁﬁglt%%iﬁ oadi fge 0f cgLgBE MBL RS 10faddlE  and the

catalyst bed. This is around 30 of the |loading tine

WHEER Uhage8edi CRREE | WorS6- ?EissﬁpéééssFy@%'thé”mi the
\é@éb&h@@hbamsgfcafﬂ htgh@rﬁ@eghg;ar@fr a%lr:h@nc@ffaltﬂgt bed abn%l of
i spersion _an e nmeans. oadi n t.he upper. bed.
TR et Cet R Pha™he SrablBt 0! ol AEPFRe S Sin
ptésentiispeentipon Bence,t hehteedoneansiverse wgdepped the
Wi 161,85 U BNy CRBLEQ! Lhad i At OFBLED LASKS: cBPf eq
t he éysper5|on.neans were al so equi pped wth
agtisnmatied Sjedc Ks Men adyderl tagnage Cadbllve @ avakyng¢thepnr of the
pasiatian sr elrathwe rtaut e s10korgit ydi-nal saxks sofchbats.
reactor to be | oaded, and the neasurenent neans were
of sonar type, and the neasurenents of the height of
t Nereat alryst sheg, andhef mtheukeadhng peahkl euvese in the

C%E%E%%to%%§Wi%g%%%n$E%@P%ﬂg the sonar type, with several

sonars arranged at regular intervals over a hemisphere
positioned under the hollow shaft of the dispersion
means, said hemisphere being rotated around the axis of
sald hollow shaft.

The loading did not require the dispersion means to be
stopped for possible manual controls, the presence of
the operator in the internal hostile atmosphere of the
reactor was no longer necessary, the loading time was
reduced by around 30% compared to the loading time

normally found in the art.

Furthermore, the loading quality was 1ncreased by
continuous corrective actions and controls compared to
only five controls as described in the present example

for loading the lower catalyst bed of the reactor.

The use of the device and of the process according to

the present invention for loading a chemical reactor
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t he di spersion neans, the corrections nade to the 15

various functional neans nentioned above were carried

out inreal tine and automatically as a function of

the analysis of the result(sy_of the various

nmeasurenents. More precisely, the nmeasurenent neans

use%hl rg:attlgl s% RY. erscelrc]:tleasppl Ikceast Il n \Aéassﬁttlet hteo SPURce the
€, Al - Tsonar s arrangedD at regul a

|ﬁp@duams bV@$ énheﬁrsphérenupo§MHw@nedlUnddﬁxth@akes it

habkawpshal £ oof phite dhspensiope mRafSy sahfoheglepbere in

eing rotated around the axis of saird hollow shaft.

@O?%élﬁoa@F%@SEhﬁrﬁét réeit ¢ e HHRE Aiidiser $ibén reanstyo of

beaist oppednbor possible manual controls, the presence

of the operator in the internal hostile atnosphere of

the reactor was no | onger necessary, the loading tine

was 30npediteed app laraundn30%iconger edddwi dde dwoddi pgocess

t'argg.orla%ngalé%/ fcggn%fé"sérh:e gﬁ%engyg}lhe{s{mg?s& r}%uno’l for

| oa ality by

I'ng qu Wwas ‘1'ncrease cont i nuous
coheectdadirart Pons ravd adonf Yol's seapapsd t &sB88ignllyy the

firee ¢erLrobs agndescrirbed k@f&@ﬁlﬁgesﬁﬁérgééﬁﬁ&ﬁs, fofitn
| oadi ng the | ower catalyst bed e reactor. The use

of 2fRé YdévPeé& tard st the process according to the
present invention for |oading a chem cal reactor -27-
with catalyst particles makes it possible to reduce
the loading tinme by around one third, it al so nakes
it possible to put an end to human interventions in
hostil e at nospheres, while inproving the quality of 5
said | oading. A conplete application of the device and
process according to the present invention is also
found for the loading of "radial flow' reactors,
especially the 10 reactors of units for reformng
hydrocarbons, with catalyst particles. -28-
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CLAIMS 1. Device for loading solid particles into a
vessel (2) conprising: 5 - particle feed neans (24); -
nmeans (26) for dispersing the particles from the top
to the bottomof the vessel ,ghe dispersion neans
(26) conprising a fixed hollow tube (38), installed
inside a rotating holl ow &EA?ﬂgft (25); - at |east
one means (17) for neasuring e height of the
filling bed (13), positioned inside the fixed holl ow

t@be; @@gibeaHkh?a§5aeﬂﬁga%g@?g af%@%f%@fgﬁto a vessel

controlling 15 the feed neans (24) and/or the
di sper FonCRERASSIEZE). 2. Loadi ng device according to

Caimi, @a%&@ﬁugrEé@@ mbgn%hﬁ94?bflneang 817) ffr
measuring_t he height q the filli ed involves

o) oot GHABRETTC Wavbs [odspRLFRFFG LB 1t Deypacles from
and/ or souhdwaveg, horethparbocubarl| gfof tsenavesype, the
3. Loading. Lce accarding -t s L
character%%gggkﬁgPﬁa&%ngaggggcg%%ylsééj§$q?§%%fé§o%%llow
means for tiieasuritg t hesfeadefg ipysofdd ea inptating hollow
particul agnarFeqsurenent nmeans of the sane type as

t he nmeans %17i for measuring the height of the

filling béd (18pSt30°%e LB&dPAg dévi ceTaEcoraprpgrtod the
Claim 3, shagaet epifzedhei Nfihatnhepsane (n@asuresentioned

nmeans (17) _al.l.o t he. asurenen f the height of
TharFi i naRhes Sne BB EnEnBR st 2RAnT| Sni g
profile. 3% Sledswadbng devicetactosdshegmt dcenycomerofling
Cainms 1 Eﬂe %ee%h%%%%%@rkﬂﬁdéﬂhfgyut @ngggersion means

measur ement nmeans are ‘positioned over ‘a radi us
of a curvéZ%in

2. Loading device according to Claim 1, characterized
in that the means (17) for measuring the height of
the filling bed involves electromagnetic waves,
especially of radar type, and/or soundwaves, more

particularly of sonar type.

3. Loading device according to Claims 1 and 2,
characterized in that it also comprises at least
one means for measuring the loading profile, in
particular a measurement means of the same type as
the means (17) for measuring the height of the
filling bed (13).

4, Loading device according to Claim 3, characterized
in that the same measurement means (17) allows the
measurement of the height of the filling bed and

the measurement of the loading profile.

5. Loading device according to any one of Claims 1 to
4, characterized in that several measurement means
(17) are positioned over a radius of a curve, in

particular of a circular curve.
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particular of a circular curve. -29- 6. Loading device
according to any one of Clains 1 to 5, characterized
in that several neasurenent nmeans (17) are positioned
in a spheroidal or cylindricab_ 5 shape. 7. Loading
devi ce according to any one of Clainms 3 to 6,
characterized in that the neans (17) for nmeasuring
the loading profile is conposed of 10 severa
t bansc ébrdisgposiviiicened ciorr da nige rvios piver eneyod un@laBus 1 to
Loadi ng del.Ge Aecarding f QA Onf.0f) Réd B dnd deans
charactérized in that the nmeans (17) for 15 measuri ng
t he | oddi’ng 2profidse tdardiCesi ot SRIUNE? Bl3 edC ¥ ot At i dRaEFCcal
movenmerhspe9. Loadi ng device according to any one of
Cains 1 to 8, characterized in that the nmeasurenent
means 20 (17) is equipped with angul ar notor neans.
10.. Loadingndevdiese cac aardirng ntgo td a&rm [nehaf acteimzedl to
in tha W, angl e .det.er mi.ned en e
axis ( ”Y)%hg%%hee%gggéreﬁghtt%%%ﬁsq%g%)I&%%%§5 {%zb for
| ongi t Bigeralrlagi s the X)logiditige wessalle o e d@weesed of
may rangecyR1t ot 39nskB; PAFLI %ﬁtl%é@ 1415, aorhgﬁ{fé‘phere
up to 60 _and nost particularly up to
Loadi nyCd&¥Ece according to any one of Clalns 1 to
10, characterlzed in that the axis (Y'Y) of t he

asur 17) 05|t|oned on : 3 ¢

ngi t él“ga e¥l 'y fi‘)cc8 dﬁr‘?& Vs SBIY Ooneb £ | Ot ©
35 12. 7Loa@hﬁga@$@maee@ccondlﬁgmﬁn arhe omeeapis G al'me 1for
to 11 erl in Y)

me%gﬁE§ﬁ %%g 1558?Pgren§§¢§li¥ 69%6§Q§ out

nmeasur enent I’TE romthe -
controlled rotatlonal movements.

9. Loading device according to any one of Claims 1 to
8, characterized in that the measurement means

(17) i1s equipped with angular motor means.

10. Loading device according to Claim 9, characterized
in that the measurement angle determined between
the axis (Y’'Y) of the measurement means (17) and
the longitudinal axis (X’X) of the vessel to be
loaded may range up to 30°, in particular up to
45°, or even up to 60° and most particularly up to
80°

11. Loading device according to any one of Claims 1 to
10, characterized in that the axis (Y'Y) of the

measurement means (17) is ©positioned on the
longitudinal axis (X*X) of the wvessel to be
loaded.

12. Loading device according to any one of Claims 1 to

11, characterized in that the axis (Y'Y) of the

measurement means (17) is different from the
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| ongi tudinal axis (X X) of the vessel to be |oaded.
13. Loadi ng device according to any one of Clains 1 to
5 12, characterized in that it conprises neans for
conparing the desired and neagured | oading profiles,
in particular these conparison means are conputer

i npl enent ed 0._14. Loadin i ce _accardin 1o any
one o?%GPgltu% & g f?}schara§¥er|£2dq$h t ha ?f' ko be
conpri $eedan. automated control system conprising

jacks (29, 32, 33, 34) allowing, in particular,

automated actions for nodifications of the adjustnent
péﬁane@@ﬁ§169 fsvitke ﬁé@@rﬁééﬁ%tGQQP%ﬂﬂﬂQwo%f tdhEns 1 to

di sper sixon df%&l‘hscte(rzﬁz)ed | inpadtcul ar cageen defg rfteQirIshefor
data fromthe ﬁurene ts. of the height and/ {om.
the an&fysirs™af t Befi| ?%ﬂg“?%ntan@f tﬁSaEHFS Bagind

(13) dpmbmglbeadumgpdﬂliﬂﬁldﬂﬁﬂhaup(hnmp&rzﬂmnwmbamﬁ are

to any characterized in that
t he d.%%@?%?%ﬁ ﬁ@'q%m%F%g) conprlses a rotating shaft

(25), attached to which via flexible fasteners (36)

ang , deib%@ﬁﬁgsde%Qc%faEQ%r%HEbptkyQ§QI¥ﬁuak?@difﬁhms 1 to
device according to Caimi15, characterized in that

the rotari ngCsHat¢t¢255eds Hl | oW'@B0 17t LG&EPAGSesS an
devi cea@@@@édleag coatany GRS tem @oad;mslsartg) jddks (29, 32,

h that th t 7
Fi Tty At Ained L6 CHE r AT, HOHItw T hpet 28 “gsions
18. Loddirngnadeviice: tacoer dvhgthe any ushecoft Gaiametleno of

17, characterz & %ah% that, taEFdﬂ%:;Q?ESﬂ?é‘ @P%é‘érd&@means

conprises a fixe 0||OMItu i nstal I nsid
rot at i ng°hel HewrsHaficy12s) a%dwwﬂ%rﬁh@ldawefrom the

means (lékub@nen®asurdng the | oadigie prohilér from the
analysis of the filling front of the catalyst bed
(13) during loading.

15. Loading device according to any one of Claims 1 to
14, characterized in that the dispersion means
(26) comprises a rotating shaft (25), attached to
which wvia flexible fasteners (36) are deflectors

of the strip type.

16. Loading device according to Claim 15, characterized
in that the rotating shaft (25) is hollow.

17. Loading device according to any one of Claims 7 to
15, characterized in that the measurement means
(17) 1is firmly attached to the rotating hollow
tube (25).

18. Loading device according to any one of Claims 1 to
17, characterized in that the dispersion means
(26) comprises a fixed hollow tube (38) installed

inside a rotating hollow shaft (25), and in which
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is or are placed. 19. Loading device according to
Claim 18, characterized 5 in that it conprises at

| east one nmeans enabling the nmeans (17) for neasuring
the height of the filling bgg_and/or of the |oading
profile to carry out a translation in order to enter

into an eX|t hO||OM/Of the i xed tube (38
espeC|a%F |n org %o e ea uFéne%f?d%ﬁ? pr%flle

LoadlnngQV|@éea©é@Cedng to any one of Clainms 1 to

19, characterized in that the feed neans (24) is

provided with at | east one automated closure 15

medns. L@fdlE@aéﬁﬁ@Cée@?@@rﬁéESrHPn@lﬁémCﬂérn??éraCterlzed

c][wa][ ?Ctl@r iZed if thabrtiBesclasureasreanscame LONPESLHing
(0] a

(28, 31 t he _d I t h
carrieg151 2dm%%?s ):V@ngﬁ8£§g%%$%ﬂﬁgﬁfjg%ﬁ 0% l%éZFf the
22. Loédumgnde%edeamdﬂmnndﬂ;ﬂhbzﬂnadmng(ﬁrdizﬂmmtd torry
21, %E%Ct erﬂfa(‘?%g)aﬂc té‘r?t llllt ggopr lt%e%’ntlép:Stlrrg%m afd exit

the feéd means | east one aut onat ed .
shut - offfropalthve. hz@lom)aa:ﬁ rgradeivizted aceor di #9) t ocapgcially

one of ;I ai-AB1tH0ta22 mehanaeheniczed in that the
of fset angle between the rotational axis (Z Z) of the

means (26) for 30 dispersing the solid particles and
the. |Qﬁgﬁﬁh@i@@bl@éi%cbﬁrﬁhn@ftkh%nMﬁSﬁﬁi<i@ bdeaims 1 to

| oaded . .ranges u rticul up to

o Loddl ng AR Rt o g A tary oner sy ERars 4l 1S
35 23,p¢bandederw1$@ | Rt hdteadie raotat i onadmakeéd closure
(2 2) gge nmeans for dispersing the solid particles

is shifted relative to the | ongi tudinal axis (X X) of
the vessel to be | oaded, parallel to the latter, via

ab1l easbagne aHEQHEEegcb@§51ﬁ§3lo c32im250, L@ﬁgkﬁgterlzed
devi ce accorg aim 24, characterized in that

the axi§ (2’1‘323 %QesrﬁlfCtSéﬂf@reWﬁﬁPée A& t fgrposed of flaps

(28, 31), the displacements of which are carried

out by remote-controlled jacks (29, 32).

22. Loading device according to any one of Claims 1 to
21, characterized in that it comprises, upstream
of the feed means (24), at least one automated

shut-off wvalve.

23. Loading device according to any one of Claims 1 to
22, characterized in that the offset angle between
the rotational axis (Z2'Z) of the means (26) for
dispersing the solid particles and the
longitudinal axis (X’X) of the vessel to be loaded
ranges up to 30°, most particularly up to 45°

24. Loading device according to any one of Claims 1 to
23, characterized 1in that the rotational axis
(z'"72) of the means for dispersing the solid
particles is shifted relative to the longitudinal
axis (X’X) of the vessel to be loaded, parallel to

the latter, via at least one automated jack (33).
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axis (X X) over a distance ranging up to 50 cm 5 and

in particular ranging up to 20 cm 26. Process for

| oading solid particles into a vessel (2) with a

device as described according,to any one of Cains 1

to 25, in which: 10 - said particles flow fromthe top

to the bottom - the height of the particle bed

and/or the |oading profile are neasured; and - the

| dadi ngopdrianetierscar ecadidshedtoeSpecinaklly checertengzed

to thel%3%§%&€@%g é&léh?zhg QQE %%lf%%éiF%fdﬂlﬂéwko the

bed, and/or of the |oading profl 27. Loading
pr oces§¥aécordig PﬁeéléiW?Q%tan%%aFééﬂépﬁzéﬁjlEotﬁﬁ% cm,

sai d neaguranpat-theqgukkesanthal Leadbngobenst opped for

| ess than 10 m nutes, 20 especially less than 5

mnutes, in particular less than 1 mnute, and in
paﬁtic@kabedeesknntlw&mmngesolbadpagtﬁolbe stgpped. vessel

28. Pr or.di t 6. o ri.zed
25 i (Ret e pir AnESrs BF Che Y abi heaneot oy Sard ny
of theodiespér Sileangeanso( 26) aﬁeWQQFDSted as a

functian %Elbh?aQ%Q%Q%%d ﬁ%wgﬁkogfthaetegr%bCEﬁe Bedtom;
and/ or of the [oadin rofile, relative

that take$ ?ntBeégééunPfthéh?ntE?HEFcéé gesfiet F1E Or the

f eat ures Qbaamagv93sehlb0ab@ h@a@a@eGZ)and29 Process
accordi ng %8 one of d alns 26 t
d

characteri- dﬁﬁﬁtFFﬁgﬂﬁé%ﬁ§(%ﬁ% ?éﬁu%%%%ur?ﬁ%eClally

t he Ioad|agcpmdﬁn@etneaShee&Gd&mﬂamqﬂu of athe3Sdigast of

one poi nt r n of rfacea e

ess than 30 4ad APor BFaBl 5 Lss Ctnanr10 R PR rstare"
surface area. -33- 30. Use of the deV|ce as defined

aggor dippgdtagany M@c@és G aigt® ok dti@g25 ofcof ttheim 26,
process_ accordin y one of Clains 26 to 29, for

carrylﬁ&aéﬁFt?ﬁé%eﬁoaﬂ?n IHF:a@aﬁébspeéﬁErégﬁﬁFys¥eﬁ%HreS
in a cheaitcaloading be stopped for less than 10 minutes,

especially less than 5 minutes, in particular less
than 1 minute, and in particular does not require

loading to be stopped.

28. Process according to Claim 26 or 27, characterized
in that the parameters of the feed means (24) and
of the dispersion means (26) are adjusted as a
function of the measured height of the particle
bed, and/or of the loading profile, relative to a
model that takes 1into account the internal

geometric features of the vessel to be loaded (2).

29. Process according to any one of Claims 26 to 28,
characterized in that the means (17) for measuring
the loading profile measures the height of at
least one point for each unit of surface area
representing less than 20% and preferably less

than 10% of the total surface area.
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5 reactor for the hydrotreatnment of hydrocarbons. 31.
Use of the device as defined according to any one of
Claims 1 to 25 or of the process according to any one
of Clainms 26 to 29, for carryigng out the 10 | oading of
at | east one catalyst bed in a chemcal reactor known
as 2 " padiale flow cherd cal neagton, . especig) |
react or "of “a unit ?or ref ormng ﬁydrocarbong.
of Claims 1 to 25 or of the process according to

tyo aany one

any one of Claims 26 to 29, for carrying out the
loading of at least one catalyst bed in a chemical

reactor for the hydrotreatment of hydrocarbons.

31. Use of the device as defined according to any one
of Claims 1 to 25 or of the process according to
any one of Claims 26 to 29, for carrying out the
loading of at least one catalyst bed in a chemical
reactor known as a “radial flow” chemical reactor,
especially a reactor of a unit for reforming

hydrocarbons.





